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Published in the Tulsa World:
June 13, 16, 17, 18, 19 and 20, 2025.

NOTICE TO BIDDERS
SEALED BIDS FOR
PROJECT NO. CP 24-20

Notice is hereby given that pursuant to an order by the
Mayor of the City of Tulsa, Oklahoma, sealed bids will be
received in Room 260 of the Office of the City Clerk, City of
Tulsa, 175 E. 2™ Street, Tulsa, Oklahoma 74103 until
8:30 a.m. the 18th day of July, 2025 for furnishing all
tools, materials and labor and performing the work
necessary to be done in the construction of the following:

PROJECT NO. CP 24-20 TULSA ZOO — RAINFOREST HVAC
/ ELECTRICAL UPGRADES

The entire cost of the improvement shall be paid from
Account No.
2444B0010Z.Buildings.FACLITY.4281.42915200-541101

A MANDATORY Pre-Bid Conference is scheduled for
Monday, June 23, 2025 at 9:30 a.m. and will be held
through video conferencing with Microsoft Teams,
invitation presented on the City of Tulsa's website at this
link:
https://www.cityoftulsa.org/government/departments/engin
eering-services/construction-bids/

Attendance at the Pre-Bid Conference is MANDATORY.
Bids will not be received from contractors who did not
attend the Pre-Bid Conference.

Bids will be accepted by the City Clerk from the holders of
valid pre-qualifications certificates from the City of Tulsa in
one or more of the following classifications: A or B.

Drawings, specifications and contract documents for
construction of said public improvements of the said
project have been adopted by the Mayor of said City.
Copies of same may be obtained at the Office of Contract
Administration, 175 E. 2™ St., 13" Floor, Tulsa, OK 74103
for a non-refundable fee in the amount of $50.00 made
payable to the City of Tulsa by check or money order.

Contract requirements shall inciude compliance as
required by law pertaining to the practice of non-
discrimination in employment.

The overall aspirational Small Business Enterprise
utilization goal for this project is ten (10) percent.
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Aftention is called to Resolution No. 18145 of August 23,
1988, requiring bidders to commit to the goal of employing
on the project at least fity percent bona fide residents of
the City of Tulsa andfor MSA in each employment
classification.

Attention is called to Resolution 7404 of November 8,
2006, requiring bidders, their subcontractors and their
lower-tier subcontractors to hire only citizens of the United
States.

The City of Tulsa itself is exempt from the payment of any
sales or use taxes, and pursuant to Title 68 O.S. Section
1356(10), direct vendors to the City are also exempt from
those taxes. A bidder may exclude from his bid
appropriate sales taxes, which he will not have to pay while
acting for and on behalf of the City of Tulsa.

A Certified or Cashier's Check or Bidders Surety Bond, in
the sum of 5% of the amount of the bid will be required
from each bidder to be retained as liquidated damages in
the event the successful bidder fails, neglects or refuses to
enter into said contract for the construction of said public
improvements for said project and fumish the necessary
bonds within thirty days from and after the date the award
is made.

The bidder to whom a contract is awarded will be required
to furnish public liability and workmen’'s compensation
insurance: Performance, Statutory, and Maintenance
bonds acceptable to the City of Tulsa, in conformity with
the requirements of the proposed contract documents.
The Performance, Statutory, and Maintenance bonds shalll
be for one hundred percent (100%) of the contract price.

All bids will be opened and considered by the Bid
Committee of said City at a meeting of said Committee to
be held in the City Council Room of City Hall in said City at
9:00 a.m. on the 18th day of July, 2025.

Dated at Tulsa, Oklahoma, this 13th day of June, 2025.

(SEAL)

Christina Chappell
City Clerk
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11.1524

INSTRUCTIONS TO BIDDERS
B-1. BIDS

Each bid Proposal shall be completed, signed, and submitted. No alterations,
additions, or erasures shall be made on the Proposal. Erroneous entries shall be
lined out, initialed by the bidder, and the correct entry inserted. The unit price bid
must cover all expense for furnishing the labor, materials, tools, equipment, and
apparatus of every description to consiruct, erect, and furnish all work required by
and in conformance with the Drawings and Specifications.

Each bid shall be enclosed in a sealed envelope addressed to the City of Tulsa,
175 E. 2" Street, Room 260, City Hall, Tulsa, Oklahoma, identified on the outside
with the words:

PROJECT NO. CP 24-20 TULSA ZOO - RAINFOREST HVAC / ELECTRICAL
UPGRADES

Pre-qualification Certificate Number

And shall be filed with the City Clerk in Room 260, City Hall.

All addenda to the contract documents should be denoted on the last page of the
Proposal in the space provided.

B-2. BID SECURITY

Each bid shall be accompanied by a cashier's check, a certified check, or bidder's
bond, in the amount of five percent (5%) of the total amount bid.

The bid security shall be made payable, without condition, to the City of Tulsa,
Oklahoma. The bid security may be retained by and shall be forfeited to the City
as liquidated damages if the bid is accepted, a contract based thereon is awarded,
and the bidder fails to enter into a contract in the form prescribed, with legally
responsible sureties, within thirty (30} days after such award is made by the City.

B-3 RETURN OF BID SECURITY

The bid security of each unsuccessful bidder will be returned when his bid is
rejected. The bid security of the bidder to whom the contract is awarded will be
returned when he executes a contract and files satisfactory bonds. The bid
security of the second lowest responsible bidder may be retained for a period of
time not to exceed sixty (60) days pending the execution of the coniract and bonds
by the successful bidder.

B-4 WITHDRAWAL OF BIDS

No bidder may withdraw his bid for sixty (60) days after the date and hour set for
the opening. A bidder may withdraw his bid any time prior to expiration of the

IB- 1
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11.15.24
period during which bids may be submitted by making a written request signed in
the same manner and by the same person who signed the Proposal.

B-5 REJECTION OF BIDS

Bids received more than ninety-six (96) hours before the time set for opening bids,
excluding Saturdays, Sundays, and holidays, as well as bids received after the
time set for opening bids, will not be considered and will be returned unopened.

The City of Tulsa reserves the right to reject any and all bids when such rejection
is in the best interest of the City of Tulsa. All bids are received subject to this
stipulation and the City reserves the right to decide which bidder shall be deemed
lowest responsible bidder.

A violation of any of the following provisions by a bidder shall be sufficient reason
for rejecting bidder’s bid, or shall make any contract between the City of Tulsa and
the Contractor that is based on bidder’s bid, null and void: divulging the information
in said bid before the bids have been opened; submission of a bid which is
incomplete, unbalanced, obscure, incorrect, or which has conditional clauses,
additions, or irregularities of any kind not in the original proposal form, or which is
not in compliance with the Instruction to Bidders and published Notice to Bidders,
or which is made in collusion with another bidder. The City shall have the right to
waive any immaterial defects or irregularities in any bid received.

B-6 DISQUALIFICATION OF BIDDERS

No contract will be awarded to any person or persons, firm, partnership, company,
or corporation which is in arrears to the City upon any debt of contract, or in default
as surety or otherwise upon any obligation to the City.

B-7 SIGNATURE OF BIDDERS

Each bid shall be properly signed with the full name of the company or individual
submitting the bid, the bidder's address, and the name and title of all persons
signing printed below their signature lines. Bids by partnerships shall be signed
with the partnership name followed by the signature and title of one of the partners.
Bids by corporations shall be signed with the name of the corporation followed by
the signature and title of the president, vice president, chairman, or vice chairman
of the Board of Directors with attestation by the corporate secretary or assistant
corporate secretary. Bids by joint ventures shall be signed by each participant in
the joint venture. Bids by limited liability companies shall be signed with the name
of the limited liability company followed by the signature and title of the Manager
or Managing Member. Bid by limited partnerships shall be signed with the name of
the limited partnership followed by the signature of the general partner. Note: The
signature requirements listed above are for Oklahoma entities; entities organized
in other states must follow the law of the state in which they are organized.

A bid by a person who affixes to his signature the word “President”, “Manager”,
“General Partner’, “Agent’, or other title, without disclosing the name of the
company for which he is signing, may be held to be the bid of the individual signing.

IB-2
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B-8 INTERPRETATION OF CONTRACT DOCUMENTS

If any bidder who contemplates submitting a bid is in doubt as to the true meaning
of any part of the drawing, specifications, or other proposed contract documents,
bidder may submit to Confract Administration and the Engineer a written request
for interpretation thereof. The person submitting the request shall be responsible
for its prompt delivery. Interpretation of the proposed contract documents will be
made only by addendum. The addendum will be posted on the City of Tulsa
website and emailed fo all the pre-bid attendees. The City will not be responsible
for any other explanations or interpretations of the proposed contract documents.

B-9 LOCAL CONDITIONS AFFECTING WORK

Each bidder shall visit the site of the work and shall completely inform himseif
relative to construction hazards and procedure, labor, and all other conditions and
factors, local and otherwise, which would affect prosecution and completion of the
work and its cost. Such considerations shall include the arrangement and
condition of existing structures and facilities, the procedure necessary for
maintenance of uninterrupted operation of existing structures and facilities, the
availability and cost for labor, and facilities for transportation, handling, and storage
of materials and equipment. All such factors shall be properly investigated and
considered in the preparation of the bid. There will be no subsequent financiai
adjustment for lack of such prior information.

B-10 TIME OF COMPLETION

The time of completion is an essential part of the contract and it will be necessary
for each bidder to satisfy the City of his ability to complete the work within the
allowable time set forth in the Bid Form. For all projects that will impact the public,
a public meeting is required before any work is done. In this connection, attention
is directed to the provisions of the General Conditions and Special Conditions
relative to delays, extension of time, and liquidated damages.

B-11 QUALIFICATION OF BIDDERS

No bid will be received and filed by the City Clerk of the City of Tulsa unless the
person submitting the bid has been pre-qualified as provided by ordinance, and is
the holder of a current certificate of Pre-qualification in force and effect on the date
such bid is to be submitted and filed.

B-12 TAXES AND PERMITS

Attention is directed to the requirements of the General Conditions regarding
payment of taxes and obtaining permits. Contractor shall comply with all zoning
-ordinances of the City, as provided in the Tulsa Zoning Code, Title 42 Tulsa
Revised Ordinances and conform with all zoning requirements established by the
Tulsa Metropolitan Area Planning Commission and the Board of Adjustment.
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11.15.24
Contractor can cali the Indian Nations Council of Governments (INCOG) at (918)
584-7526, to determine if any zoning requirements must be met.

B-13 OKLAHOMA LEGAL REQUIREMENTS

The Contractor must comply with the Oklahoma Scaffolding Law, 40 Oklahoma
Statues, Sections 174 - 177, which cover erection and use of scaffolds, hoists,
cranes, stays, ladders, supports, or other mechanical contrivances.

In accordance with Oklahoma Statutes, Title 68, Section 1701-1707, before
commencing any work pursuant to this contract, any nonresident contractor shall
give written notice by certified mail, return receipt requested, to the Oklahoma Tax
Commission, the Oklahoma Employment Security Commission, the Workers
Compensation Court, and the county assessor of each county in which work will
be performed. The notices shall comply with the requirements set forth in said
statute.

B-14 BONDS

The bidder to whom a contract is awarded will be required to furnish bonds as
follows:

a. Performance Bond — A Performance Bond to the City in an
amount equal to one hundred percent (100%) of the Contract
price.

b. Statutory Bond — A Statutory Bond to the State of Oklahoma
in an amount equal to one hundred percent (100%) of the
contract price.

C. Maintenance Bond — A Maintenance Bond to the City in an
amount equal to one hundred percent (100%) of the contract
price.

The bonds shall be executed on the forms included in the contract documents by
a surety company authorized to do business in the State of Oklahoma and
acceptable as Surety to the City of Tulsa.

Accompanying the bonds shall be a “Power-of-Attorney” authorizing the attorney-
in-fact to bind the Surety Company and certified to include the dates of the bonds.

B-15 BOUND COPY OF CONTRACT DOCUMENTS

Bound contract documents are no longer reqguired.

B-16 EQUAL EMPLOYMENT OPPORTUNITY REQUIREMENTS

Each bidder agrees to comply with the terms of Title 5, Chapter 1, Section 111, of
the Tulsa Revised Ordinances relating to Non-Discrimination.

B-17 BASIS FOR AWARD OF CONTRACT

IB-4
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The basis for award of a contract shall be the total base bid submitted by the lowest
responsible bidder unless otherwise directed in the form of proposal. The City of
Tulsa reserves the right to withhold the awarding of a contract for a reasonable
period of time from the date of opening of bids. The awarding of a contract upon
a successful bid shall give the bidder no right or action or claim against the City of
Tulsa upen such contract until the same shall have been reduced to writing and
duly signed by the contracting parties. The award of a contract will not be
completed until the contract is duly executed and the necessary bonds and
insurance approved.

B-18 TIME FOR AWARDING OF CONTRACT

The awarding of a contract to the lowest responsible bidder will be made within
thirty (30) days after the opening of bids unless the City of Tulsa by formal recorded
action and for good cause shown, provides for a reasonable extension to that
period, which extension period shall not in any event exceed fifteen (15) days
where only state or local funds are involved, or not to exceed ninety (90) days on
any award of contract for the construction of public improvements where funds are
utilized which are furnished by an agency of the federal government.

B-19 SAFETY AND HEALTH REGULATIONS

Bidders should note that they are subject to “Safety and Health Regulations for
Construction”, Chapter XVIi of Title 29, CFR, Part 1926 and that compliance,
review and enforcement are the responsibility of the U.S. Department of Labor.

The Contractor is fully responsible for the safety of the work site and is expected
to train their employees in all applicable safety issues. This should include but
not be limited to: trench safety, confined space entry, head protection, etc. In
accordance with construction contracts with the City, Authority, Board, or
Commission, all applicable Labor and OSHA safety regulations must be
followed.

Work sites must be monitored by the Contractor and safety provisions
enforced. Contractors are asked to ensure that all employees are properly
informed and trained in construction, work site safety.

B-20 VENDORS AND SUBCONTRACTOR IDENTIFICATION

Where Vendor and Subcontractor ldentification Questionnaires are included in the
bid documents, each bidder shall submit the Questionnaire directly to the Engineer
no later than 5:00 p.m. on the first working day following the bid opening. Failure
to submit the questionnaire may render the bid unresponsive and not eligible for
award. The award of the Contract will be subject to the acceptability of the vendors
and subcontractors listed. If an award is made, the

vendors and subcontractors listed on the questionnaire shall be used on the
project. No changes in the vendor and subcontractor list will be permitted unless
prior consent is obtained from the Engineer.

IB-5
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B-21 _U.S. ENVIRONMENTAL PROTECTION  AGENCY  NPDES
REQUIREMENTS FOR STORMWATER DISCHARGES

The bidder's attention is directed to U.S. Environmental Protection Agency (EPA)
NPDES requirements for stormwater discharges. The Contractor shall be
responsible for filing a Notice of Intent and development and implementation of a
Stormwater Pollution Prevention Plan (PPP).

B-22 AMERICANS WITH DISABILITIES ACT

The Contractor shall take the necessary actions to ensure its facilities are in
compliance with the requirements of the Americans with Disabilities Act (ADA). It
is understood that the program of the Contractor is not a program or activity of the
City of Tulsa. The Contractor agrees that its program or activity will comply with
the requirements of the ADA. Any costs of such compliance will be the
responsibility of the Contractor. Under no circumstances will the Contractor
conduct any activity, which it deems non-compliant with the ADA.

IB- 6



RESOLUTION NO. 18145

A RESOLUTION REQUIRING THE INCLUSION IN PLANS AND SPECIFICATIONS FOR PUBLIC
IMPROVEMENT CONTRACTS OF PROVISIONS PROVIDING FOR THE EMPLOYMENT OF BONA
FIDE RESIDENTS OF THE CITY OF TULSA; AND/OR THE MSA; ALSO PROVIDING THAT AT LEAST
OF FIFTY PERCENT (50%) OF EACH CLASS OF EMPLOYEES USED ON A PROJECT BE BONA
FIDE RESIDENTS OF THE CITY OF TULSA AND/OR THE MSA; THAT THE DIRECTOR OF THE
DEPARTMENT OF HUMAN RIGHTS IS CHARGED WITH ENSURING THAT ALL BIDS FOR PUBLIC
CONSTRUCTION CONTRACTS COMPLY WITH THIS RESOLUTION; AND DECLARING AN
EMERGENCY.

WHEREAS, City of Tulsa, Oklahoma, desires to achieve a goal of full employment.

WHEREAS, it is necessary for the protection of the health, safety and welfare of all residents of
the City of Tulsa, Oklahoma, to accomplish this goal.

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF COMMISSIONERS OF THE CITY
OF TULSA, OKLAHOMA:

SECTION 1. The City of Tulsa is committed to the policy of achieving full employment of its
citizens by encouraging the employment of bona fide Tulsa and MSA residents in public improvement
contracts.

SECTION 2. Definitions. The definitions of certain terms used in this resolution are as follows:

a. "Bidding Documents" or "Bid" means the bid notice, plans and specifications, bidding form,
bidding instructions, special provisions and all other written instruments prepared by or on behalf
of an awarding public agency for use by prospective bidders on a public construction contract.

b. (i) "Bona Fide Residents" shall include only those persons who are either registered to vote in
the City of Tulsa or who have resided within the city limits for at least six months, or who have
purchased a permanent residence within the city limits or who have leased a residence for at
least a six month term. Residency may be further determined by a valid Oklahoma driver's
license, a current Oklahoma license tag, and a valid Oklahoma automobile inspection sticker. (ii)
Bona fide residents of MSA shall include only those persons who are registered to vote in outlying
MSA areas or who have resided within the outlying MSA area for at least six months, or who have
purchased a permanent residence within the outlying MSA areas or who have leased a residence
for at least a six month term. Residency may be further determined by a valid Oklahoma driver's
license, a current Oklahoma license tag, and a valid Oklahoma automobile inspection sticker.

c. "Public Construction Contract" or "Confract’ means any contract exceeding Seven Thousand
Five Hundred Dollars ($7,500.00) in amount, awarded by the City of Tulsa for the purpose of
making any public improvements or constructing any public building or making repairs to the
same.

d. "Public Improvement' means any beneficial or valuable change or addition, betterment,
enhancement or amelioration of or upon any real property, or interest therein, belonging to the
City of Tulsa, intended to enhance its value, beauty or utility or to adapt it to new or further
purposes. The term does not include the direct purchase of materials, equipment or supplies by
the City of Tulsa.
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e. "MSA". All of the land areas composed of Creek County, Osage County, Rogers County,
Tulsa County and Wagoner County.

SECTION 3. Residency Requirements of Contractor's Employees. Every employee and/or agent of the
City of Tulsa, Oklahoma, charged or involved with the preparation of plans and specifications for any
public impvement funded in whole or in part with funds of the City of Tulsa, is hereby charged to include
in said plans and specifications the following provisions which shall be binding upon the successful
bidders:

a. Each bid shall be accompanied by a swom statement that the bidder is committed to the goal
of employing at least 50% bona fide residents of the City of Tulsa and/or the MSA in each
classification as determined by the Oklahoma Commissioner of Labor.

b. The successful bidder will be responsible for having like requirements placed upon any
subcontractor.

¢. The successful bidder will submit to the Director or his designated representative of the
Department of Human Rights any compliance reports involving the bidder and its subcontractors
required by Title 31, Chapter 1, Section 9, of the Tulsa Revised Ordinances. The reports shall
include information about the residence of each employee in each faboring and trade class
applicable to any City project.

SECTION 4. Unresponsive Bids. The failure to submit the documents required by Section 3
shall render a bid unresponsive. Said documents must be submitted prior to the opening of the bids. The
Director of the Department of Human Rights Section of City Development is charged with ensuring that all
bids comply with Section 3 prior to the bid opening date.

SECTION 5. Duty of Employees andfor Agents of the City of Tulsa. Any employee and/or agent
of the City of Tulsa who fails to include the goals for residency requirements found in Section 3 in the
plans and specifications for any public improvement may be subject to disciplinary action, including
dismissal.

SECTION 6. Severability. The invalidity of any section, subsection, provision or clause or portion
of this chapter, or the invalidity of the application thereof to any person or circumstance shall not affect
the validity of the remainder of this chapter or the validity of its application to other persons or
circumstances.

SECTION 7. Effect Date. This resolution shall take effect as of July 1, 1988.

SECTION 8. Emergency Clause. That an emergency exists for the preservation of the public
peace, health and safety, by reason whereof this resolution shall take effect immediately upon its
passage, approval and publication.

PASSED, with the emergency clause ruled upon separately and approved this 23™ day of August, 1988.

APPROVED, this 234 day of August, 1¢88.
Rodger Randle
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

02.21.22
POLICY STATEMENT

The City of Tulsa (hereinafter City) is committed to implementing the City of Tulsa Small Business
Enterprise (SBE) Program of the City of Tulsa, hereinafter referred to as SBE Program. The stated
objectives of the programs are:

e To ensure the employment of SBE(s) in the award and administration of City agreements and
contracts;
To create a level playing field on which SBE firms can compete fairly for City contracts;
To ensure that only firms that fully meet the eligibility standards are permitted to pariicipate as
SBE participants;
To help remove barriers to participation in City contracts;

e To assist in the development of SBE firms so that they may graduate from the SBE Program and
ultimately compete successfully in the marketplace.

GOALS BY BUSINESS CATEGORY — SBE

There are seven (7) Business Categories for the City of Tulsa: Construction Contractors (Prime and
Subcontractor), Architecture / Engineering (Consultant and Subconsultant), Professional Services,
Other Services, and Goods and Supplies. A general description of each category follows:

Construction

» General building contractors engaged primarily in the construction of commercial buildings.

e Heavy construction such as airport runways, bridges, plants, grading and drainage, roadways,
and other municipal infrastructure.

¢ Light maintenance construction services such as carpentry work; electrical work; installation of
carpeting; air-conditioning repair, maintenance, and installation; plumbing; and renovation.

¢ Other related services such as water and sewer lines and maintenance, asbestos abatement,
drainage, dredging, grading, hauling, landscaping (for large construction projects such as
boulevards and highways), paving, roofing, and toxic waste clean-up.

Architecture and Engineering
+ Licensed Architect

Landscape Architect

Professional Engineer

Professional Land Surveyor

Construction observation

Other professional design / construction related services
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

Professional Services
¢ Financial Services
Legal services
Medical services
Educational services
Real Estate services
Planning services.
e Other professional services

Other Services
» Janitorial and maintenance services
Uniformed guard services
Computer services
Certain job shop services
Graphics, photographic services
Landscaping
Other non-technical professional services

Good and Supplies

Office goods

Medical supplies

Miscellaneous building materials
Computers

The goals are to reflect resource availability and capability. The City of Tulsa's goal is to mitigate and
close the disparity between the availability/capability versus actual utilization of SBE firms in Creek,
Okmulgee, Osage, Pawnee, Rogers, Tulsa, and Wagoner counties in Oklahoma.

The City enters various agreements and contracts with the private sector for services, goods and
supplies, and construction activities. The agreements or contracts may have a specific or primary
deliverable associated with one of the Business Categories. However, supplementary efforts may
exist to fulfill the agreement or contract. Therefore, the table below is provided to show goals for all
Business Categories. Good faith efforts shall first be focused on the Business Category or Categories
that relate directly to the deliverables. Additional good faith efforts shall be in supplementary efforts
from other categories to assist in meeting the overall project goal.

The project goals will be monitored and periodically adjusted to address the disparity between the
available / capable / willing SBE firms versus actual utilization of SBE firms. The overall project goal
is 10%.

SBE firms identified for utilization in an agreement or contract must be paid from the proceeds from
that agreement or contract.
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

Business Category SBE Goal (%)
Construction (Prime Contractors) 10
Construction (Subcontractors) 10
Architecture / Engineering (Consultant) 10
Architecture / Engineering 10
(Subconsultant)

Professional Services 10
Other Services 10
Goods and Supplies 10

BIDDER'S ACTIONS

For a:

A

GENERAL / PRIME CONTRACTOR Contract: When the City has established SBE contract goals
(hereinafter referred to as “goals”), the City will award a contract only to a bidder who makes good
faith efforts to meet the goals.

CONSTRUCTION MANAGEMENT AT-RISK (CMAR) Contract: When the City has established
SBE contract goals (hereinafter referred to as “goals”), the City will recommend award to the
Construction Management (CM) firm the bidder who makes good faith efforts to meet the goals.
However, Bidder(s) who are SBE(s) are not required to solicit other SBE firms but are
encouraged.

The following summary outlines the procedures

Summary:

1.

RECORD OF SOLICITATION FOR SBE form:

These forms MUST be submitted with the bid documents. These documents establish the initial
good faith, outreach efforts. In the event the bidder submitted the lowest bid, the SBE firms
identified on these forms submitted with the bid are the only SBE firms that will be considered for
establishing the bidder’s projected uitilization percentages for consideration of the award of bid.

LETTER OF INTENT TO CONTRACT WITH SBE form:

The bidder that submits the apparent lowest bid will be notified by City staff no later than the
Monday following bid opening. The apparent low bidder MUST submit these forms and the
associated aftachments by close of business on Thursday following bid opening. Only SBE firms
documented on the RECORD(s) OF SOLICITATION FOR SBE forms submitted with the bid will
be considered for establishing the bidder's projected utilization percentages for consideration of
the award of bid. If Letters of Intent are not submitted, the projected utilization will be 0% and the
apparent lowest bidder is subject to being deemed non-responsive.
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

3. ADMINISTRATIVE RECONSIDERATION:
If the City determines that a bidder failed to meet the requirements above, City staff will contact the
bidder by phone to define the issue and clarify any miscommunications and/or inadvertent actions.
If issue was not due to miscommunication and/or inadvertent actions, the bidder will be notified per
the Administrative Reconsideration process defined below. If the apparent low bidder is deemed
non- responsive, City staff will notify the next lowest bidder to submit their LETTERS OF INTENT
TO CONTRACT WITH SBE by close of business of the 6" day following notification or may
exercise its right to reject any and all bids.

4. CITY OF TULSA SBE UTILIZATION form:
This form is completed by the contractor (successful bidder) and submitted as part of the contract
to perform the project. This form documents the “projected” utilization for the project. At the end
of the project, this form is submitted with the final pay request documenting the "actual” utilization.
The “actual” utilization must meet or exceed the “projected” utilization. Any change in the
“projected” utilization must be documented, submitted to the City on the CHANGE REQUEST FOR
SBE PARTICIPATION form, and approved by the City. Approval of the change must occur at the
time of the change. If the change is a reduction and not submitted and approved per the
instructions, the amount will be deducted from the contractor’s final pay request.

5. CHANGE REQUEST FOR SBE PARTICIPATION form:
This form documents any change to the “projected” utilization for the project. Change in utilization
includes reduction, substitution, and/or increase. Utilization shall be checked with the submission
of partial pay requests, but not longer than 30 day intervals throughout the project. The
contractor's acknowledgement that they have verified changes in his/her utilization is required as
part of partial pay request documents. Reductions in utilization not approved prior to the final pay
request will result in pay reduction to the contractor. If, at the completion of the project, the
contractor has failed to meet the SBE contract goals, does not have an approved change request,
and has not demonstrated good faith efforts to meet the contract goal, the contractor will be
assessed liquidated damages for the difference between the contract goal and the actual SBE
participation achieved.

Record of Solicitation

All bidders shall, with the submissions of their bids, show their RECORD(s) OF SOLICITATION
FOR SBE that demonstrates the good faith outreach effort to meet or exceed the SBE goals
established for the project.

If bidders cannot meet the established SBE goals, the bidders shall document and submit with their
bid proposal, justification stating why they could not meet the established SBE goals. To demonstrate
good faith efforts to meet the SBE goals, the bidders shall document their efforts to obtain SBE
participation. City will review and determine that the information is complete, accurate and adequately
documents the bidder’s good faith efforts before committing to the award of the contract to the bidder.
In the event that the City awards a contract to a bidder who cannot meet the established SBE goals,
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

the findings of the City’s review shall be in written form and shall be incorporated into and become part
of the contract documents.

If the bidder to whom City proposes to award the contract is able to demonstrate good faith efforts,
City may accept the bidder's proposed goal. Acceptance by the City of the bidder's proposed goal
does not release the bidder from its contractual obligation to continue to make efforts throughout the
duration of the project to utilize SBE firms on the project.

All bidders shall submit with their bid the completed and signed RECORD OF SOLICITATION FOR
SBE form.

Letter of Intent

The bidder must submit to the Engineering Contract Coordinator written confirmation from the SBE
firms on the form LETTER OF INTENT TO CONTRACT WITH SBE that it is participating in the
contract as provided in the contractor's bid commitment. This may be submitted with the bid, but not
later than the City’s close of business of the Thursday following the bid opening. The signed forms will
define the contractor's final proposed utilization and will be the basis of a final evaluation. If
inadequate utilization is proposed, the bid shall be considered non-responsive.

The SBE firms submitted on the LETTER OF INTENT TO CONTRACT WITH SBE forms shall be
considered binding and changes of committed SBE firms may only be made after the contract is fully
executed, and may only be changed through the submission, review and approval of form CHANGE
REQUEST FOR SBE PARTICIPATION.

Failure to make the written assurance (City form LETTER OF INTENT TO CONTRACT WITH SBE),
which includes the names of the SBE firms to be used, the work they will perform, and the price for the
work, or failure to demonstrate good faith efforts that is deemed acceptable to the City to meet or
exceed the SBE goals, shall render a bid non-responsive.

It is the contractor's responsibility to submit the information necessary for the City to ascertain
compliance with the good faith efforts requirement. Extra cost involved in finding and utilizing SBE
firms shall not be deemed adequate reason for the bidder’s failure to meet the project SBE goals
unless such costs are grossly excessive.

In instances where a successful bidder's SBE commitment exceeds the actual SBE contract goals, the
submitted goals of the bidder become the contractual obligation.

In instances where a successful bidder's SBE commitment is below the SBE contract goals, the
submitted utilization goals become the contractual obligation.

Good Faith Efforis

The steps taken by the bidder to obtain SBE participation shall be documented in writing and shall
include, but are not limited to, the following good faith efforts:
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

A. Soliciting through all reasonable and available means (e.g. attendance at pre-bid meetings,
advertising and/or written notices) in the interest of all certified SBE firms capable to perform the work
of the contract. The bidder must solicit this interest within sufficient time to allow the SBE firms to
respond to the solicitation. The bidder must determine with certainty if the SBE firms are interested by
taking appropriate steps to follow-up on the initial solicitation. '

B. Selecting portions of the work to be performed by SBE firms in order to increase the likelihood that
the SBE goals will be achieved. This includes, where appropriate, breaking out contract work items
into economically feasible units to facilitate SBE participation, even when the contractor might
otherwise prefer to perform these work items with its own forces.

C. Providing interested SBE firms with adequate information about the plans, specifications and
requirements of the contract in a timely manner to assist them in responding to a solicitation.

D. Negotiating in good faith with interested SBE firms:

(1) It is the bidder's responsibility to make a portion of the work available to SBE
subcontractors and suppliers and to select those portions of the work or material needs
consistent with the available SBE subcontractors and suppliers, fo facilitate SBE participation.
Evidence of such negotiation includes the names, addresses, and telephone numbers of SBE
firms that were considered; a description of the information provided regarding the plans and
specifications for the work selected for subcontracting; and evidence as to why additional
agreements couid not be reached for SBE firms to perform the work. RECORD OF
SOLICITATION FOR SBE form wili be submitted.

(2) A bidder using good business judgment would consider a number of factors in negotiating
with subcontractors, including available SBE subcontractors, and would take a firm's price and
capabilities as well as contract goals into consideration. However, the fact that there may be
some additional costs involved in finding and using SBE firms is not sufficient justification for a
bidder’s failure to meet the contract SBE goals, as long as such costs are reasonable. Also,
the ability or desire of a contractor to perform the work of a contract with its own organization
does not relieve the bidder of the responsibility to make good faith efforts. Contractors are not,
however, required to accept higher quotes from SBE firms to fulfill the SBE contract
requirements if the price difference is excessive or unreasonable. Documentation of quotes
shall be submitted fo the City with the bid as part of the bidder’s record of solicitation.

E. Thoroughly analyzing the capabilities of SBE firms before determining a firm’s qualification for a
project. The following shall not be legitimate causes for the rejection or non-solicitation of SBE quotes
in the efforts of the contractor to meet the project goal: (1) the subcontractor’s standing, unrelated to
job performance, within the industry; (2) membership in specific groups or organizations; or, (3)
association with certain political and/or social organizations.
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

Administrative Reconsideration

If City determines that a bidder fails to meet the requirements stated above, the bidder will be provided
an opportunity for administrative reconsideration. City staff will contact the bidder by phone to define
the issue and dlarify any miscommunications or inadvertent actions. If issue was not due to
miscommunication and/or inadvertent actions, the following process will be followed:

1. The bidder will be notified by fax/femail within ten working days following the bid opening.

2. The bidder will have 2 working days from time of notification fo schedule a meeting for the purpose
of administrative reconsideration with a City of Tulsa Attorney. Reconsideration meetings will
generally be held within 7 days of notification of a bidder being determined non-responsive.

As part of this administrative reconsideration, the bidder will have the opportunity to meet in
person with a City of Tulsa Attorney to present arguments concerning whether it met the goal or
made adequate good faith efforts to do so. Submittai of additional information documenting
solicitation, which was due with the original bid submission, will not be accepted or considered.

3. The decision on reconsideration will be made by a City of Tulsa Attorney who did not take part in
the original determination that the bidder failed to meet the goal or make adequate good faith
efforts to do so.

4. No awards will be made until all administrative reconsiderations as outlined herein are complete.
A City of Tulsa Attorney will provide a written decision on reconsideration to the bidder. This
decision will explain the basis for finding that the bidder did or did not meet the goal or make
adequate good faith efforts to do so. The determination is copied to the Contract Administrator,
City Engineer, and the Director of Human Rights.

CONTRACTOR ACTIONS AFTER AWARD OF THE CONTRACT:

Counting SBE Participation Toward the Goal

When a SBE participates in a contract, only the value of the work actually performed by the SBE is
counted toward the contract goal.

The entire amount of that portion of a contract that is performed by the SBE firm’s own forces is
counted, including the cost of supplies and materials obtained by the SBE for the work on the contract,
including supplies purchased or equipment leased by the SBE (except supplies and equipment the
SBE purchases or leases from their Prime Contractor).

When a SBE performs as a participant in a joint venture, the portion of the total dollar value of the

contract equal to the clearly defined portion of the work that the SBE performs with its own forces may
be counted toward the goal.
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

Only expenditures to a SBE contractor who perfornis a commercially useful function may be counted
toward a SBE goal.

Commercially Useful Function

A SBE performs a commercially useful function when it is responsible for the execution of the work of
its contract and is carrying out its responsibilities by actually performing, managing and supervising
the work involved. The SBE must be responsible, with respect to materials and supplies used on the
contract, for negotiating price, determining quality and quantity, ordering the material, and installing
(where applicable) and paying for the material itself.

To determine whether a SBE is performing a commercially useful function, City will evaluate the
amount of work subcontracted, industry practices, whether the amount the firm is to be paid is
commensurate with the work it is actually performing and the SBE credit claimed, and other relevant
factors.

A SBE does not perform a commercially useful function if its role is limited to that of an extra
participant in a transaction through which funds are passed in order to obtain the appearance of SBE
participation. In determining whether a SBE is acting as a pass-through, City will examine similar
transactions, particularly those in which SBE firms do not participate.

Manufacturers and Material Suppliers

If the materials or supplies are obtained from a certified SBE manufacturer, 100 percent of the cost of
the materials or supplies will be counted toward the SBE goals. A manufacturer is a firm that operates
or maintains a factory or establishment that produces, on the premises, the materials required under
the contract as described by the specifications.

If the materials or supplies are purchased from a certified SBE regular dealer, 100 percent of the cost
of the materials or supplies will be counted toward the SBE goals. A regular dealer is a firm that
owns, operates or maintains a store, warehouse, or other establishment in which the materials,
supplies, articles, or equipment described by the specification and required under the contract are
bought, kept in stock, and regularly sold or leased to the public in the usual course of business.

To be a regular dealer, the firm must be an established, regular business that engages, as its principal
business and under its own name, in the purchase and sale or lease of the products in question. A
person may be a regular dealer in such bulk items as petroleum products, steel, cement, gravel,
stone, or asphalt without owning, operating or maintaining a place of business as provided for in the
above paragraph if the person both owns and operates distribution equipment for the products. Any
supplementing of regular dealers’ own distribution equipment shall be by a long-term lease agreement
and not on an ad-hoc or contract-by-contract basis.

In order for a firm to qualify as a SBE supplier of metal and/or concrete pipe, the firm must also
fabricate the pipe. Metal or concrete pipe is specialty pipe which is project specific and is inspected
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

during the manufacturing process. This arrangement provides for no warehousing of metal or
concrete pipe and essentially requires the manufacturer to be the supplier. Merely ordering pipe from
the fabricator and in furn selling it to contractors is not consistent with normal industry practice.
Contractors normally purchase pipe directly from the manufacturer, thus eliminating the middieman.
Supplying metal or concrete pipe is viewed as brokering and is considered inconsistent with SBE
program requirements.

Chanae Request for SBE Participation

Substitution or replacement of a SBE firms will only be permitted or allowed after award and execution
of the City contract.

A contractor may not terminate for convenience a SBE listed in their contract (or an approved
substitute SBE firm) and then perform the work of the terminated subcontract with its own forces or
those of an affiliate, without City’s prior written consent.

When a SBE is terminated, or fails to complete the work of the contract for any reason, the contractor
must make good faith efforts to find another SBE to substitute for the original SBE. These good faith
efforts shall be directed at finding another SBE to perform at least the same amount of work (not
necessarily the same work) under the contract as the SBE that was terminated, to the extent needed
to meet the SBE goals established in the contract.

When the contractor obtains a substitute SBE, the confractor shall provide the Engineering Contract
Coordinator with copies of the CHANGE REQUEST FOR SBE PARTICIPATION form and supporting
documentation.

If the contractor is unable to replace the SBE with another SBE, then the contractor must provide City
with evidence in writing that they have made a good faith effort. The contractor must submit to the
Engineering Contract Coordinator a CHANGE REQUEST FOR SBE PARTICIPATION form along with
documentation to support they have made a good faith effort. City may adjust the goal as appropriate.

In the case where a contractor cannot meet the SBE goals of a contract, he or she should request a
change of that portion of the SBE goal, which cannot be met. The request will be subject to the
following:

» A written request for change will be initiated by the contractor at the time he or she reasonably
knows that despite good faith efforts the contract goal cannot be achieved. The request will be
included on the CHANGE REQUEST FOR SBE PARTICIPATION form and will contain written
document all good faith efforts made to meet the goal as well as the reason for the change.

+ The request for change, CHANGE REQUEST FOR SBE PARTICIPATION form, will be submitted

for review to the Engineering Contract Coordinator. The City will make the decision on the
approval or denial of the change request and inform the contractor.
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
BID OPENING AND AWARD SYSTEM

« If, at the completion of the project, the contractor has failed to meet the SBE contract goals, does
not have an approved change request, and has not demonstrated good faith efforts to meet the
contract goal, the contractor will be assessed liquidated damages for the difference between the
contract goal and the actual SBE participation achieved. The City shall deduct the liquidated
damages from the final payment. In the event insufficient earnings remain for the reduction of
liquidated damages, the City may claim against the contractor's bond, suspend the contractor
under performance suspension, withhold further proposals, suspend prequalification and/or other
remedies available under the law.

¢ Inthose instances when the goal is not met due to a change in guantity, which occurs through no
fault of the contractor, but due to City and/or changed site conditions, a change request will be
recommended by Field Engineering at the time the change becomes known, but not later than the
next progressive payment application from the contractor which covers the work identified for the
SBE firm. The change request will include the statement of quantity change(s). The contractor
shall endeavor, with good faith efforts, to mitigate underruns by utilizing other SBE firms.

Change in utilization includes reduction, substitution, and/or increase. Utilization shall be checked
with the submission of each partial pay request, but not longer than 30 day intervals throughout the
project. The contractor's acknowledgement that they have verified changes in his/her utilization is
required as part of partial pay request documents. Reductions in utilization not approved prior to the
final pay request, will result in pay reduction to the contractor.

If a contractor fails to comply with this section, appropriate administrative remedies may be taken
including, but not limited to:

No additional progressive payments may be processed
Refusal to issue proposals

Liquidated damages

Suspension of work on the project

Suspension of prequalification

Termination of the contract

Prompt Payments

To ensure that contractors’ obligations under City contracts are met, the contractor shall endeavor to
pay all subcontractors for satisfactory performance of their contracts no later than fifteen (15) calendar
days after receipt of each progressive payment from City. The contractor must further endeavor to
make prompt release of retainage held to the SBE within thirty days after the work is satisfactorily
completed, whether the contractor's work is complete or not. The term “satisfactorily completed” is
defined as when; 1) City finds the work completed in accordance with the Plans and Specifications; 2)
any required paperwork, including material certification, payrolls, etc., have been received and
approved by City; 3) Field Engineering has determined the final quantities on the subcontractor’s
portion of the work; and 4) Contractor has received progressive payments from City which includes
subcontractors’ work.
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CITY OF TULSA, OKLAHOMA
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
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In an effort to accelerate payments to subcontractors, the City may pay the Contractor for acceptable
material stockpiled or delivered to the project, at other approved or designated locations, or at a plant
site required for Contractor's operations as approved by the City. This is governed by Oklahoma
Department of Transportation Standard Specifications for Highway Construction 2009 or latest edition.

Contractor shall endeavor to include invoices from SBE for materials on hand, partially completed
work, or complete work on the earliest partial payment request submitted to the City. It is incumbent
on the SBE to submit invoices to the Contractor in a timely manner.

Failure to comply with the prompt payment and return of retainage provisions of the contract may
result in sanctions under the contract, as listed below:

Refusal to issue proposals

Liquidated damages

Suspension of work on the project

No additional progressive payments may be processed
Suspension of prequalification

Any delay or postponement of payment among the parties may take place only for good cause, with
City written approval. Thie explanation from the contractor must be made in writing to the City.

Record Keeping Reguirements

The contractor shall keep such records as are necessary to determine compliance with the SBE
contract obligations. The records kept by the contractor will indicate:

1. The name(s) of SBE firms or other subcontractors, the type of work being performed, and payment
for work, services and business.

2. Documentation of correspondence, verbal contracts, telephone calls, etc., to obtain services of
SBE firms on the project.

Upon request, the contractor shall submit all subcontracts, purchase orders, contracts, agreements,
and financial transactions, including canceled checks, executed with SBE firms with the reference to
records referred to in this provision, in such form, manner, content prescribed by City.

The contractor should list all SBE firms in the contract and summarize total amounts paid to SBE firms
and the project goal amount for each SBE firm. '

Reciprocity
The City will grant reciprocity of membership in the SBE program to certified Oklahoma Department of

Transportation Disadvantaged Business Enterprises which are located in the Tulsa Metropolitan
Statistical Area.
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(Must be submitted with Bid)

CITY OF TULSA
BIDDER'S AFFIDAVIT FOR
SMALL BUSINESS ENTERPRISE (SBE) UTILIZATION GOALS
STATE OF )
) ss:
COUNTY OF )

, of lawful age, being first duly sworn, says that sthe) is the
agent authorized by the bidder to submit the attached bid. Affiant further states that the bidder
agrees to fully comply with the City of Tulsa's Resolution requiring that a good faith effort be
made to utilize small business enterprises as subcontractors.

Affiant further states that s(he) will document on pages SBE-2BID, -3BID, -4BID, and -5BID
for public record, his’her good faith efforts in solicitation.

Affiant further states that s(he) is responsible for having like requirements placed upon any
subcontractor of said bidder.

Affiant further states that s(he) has read and agrees to the current CITY OF TULSA,
OKLAHOMA SMALIL BUSINESS ENTERPRISE (SBE) UTILIZATION INSTRUCTIONS
FOR BID OPENING AND AWARD SYSTEMS.

BIDDER (Company Name)
SIGNED
TITLE
SUBSCRIBED and SWORN to before me this day of , 20
NOTARY PUBLIC

MY COMMISSION EXPIRES:

SBE-1BID

07 Affidavit Resolution SBE1 BID 20180123 (002)



CITY aF

TULSA

' RECORD OF SOLICITATION FOR SMALL BUSINESS ENTERPRISE (SBE)
(MUST BE SUBMITTED WITH BID)

-. _Project Name:

- Project Number:

- Prime Contractor:

- Prime Contractor Representative:

Consultants, Subcontractors, Service, Regular Dealers, Material Suppliers, & Fabricators:

- Contact Date(s):

- Name of Company:

- Address (Street, City, County, State):

- City of Tulsa SBE: [ Yes 1 No

- City of Tulsa SBE Certificate Number:

- Other SBE Certificate Number(s):

- Company Contact Person:

- Phone No.: Email:

- Description of Work:

- Contract Documents provided to and/or reviewed by Company: [ Yes ] No
- Will City of Tulsa SBE be utilized? L1 Yes 0 No

- If Yes, Estimated Agreement Amount: §

- If No, description of reasons why agreement could not be reached for City of Tulsa SBE to perform
work:

SBE - 2BID
08 Record of Solicitation for SBE2 BID 20180123




CITY OF

LETTER OF INTENT

TO CONTRACT WITH SMALL BUSINESS ENTERPRISE (SBE)
(Must be submitted by close of business on Thursday following bid opening)

Public Works Department, Attn: Contracts Coordinator
CITY OF TULSA

2317 South Jackson, N-103

Tulsa, Oklahoma 74107

Ph.: 918.596.9637

Fax: 918.596.1299

Project Name:

Project Number:

Submuittal Date:

Prime Contractor

HERERBY, intends to subcontract items of work generally described as

to:

SMALIL BUSINESS ENTERPRISE
Total amount of participation by City of Tulsa SBE: §

(City of Tulsa SBE, quote must be aftached)

City of Tulsa SBE: O Yes [INo
City of Tulsa SBE Certificate Number:

Other SBE Certificate Number(s):

SMALL BUSINESS ENTERPRISE PRIME CONTRACTOR
Signature: Signature:

Title: Title:

Date: Date:

Signatures of Authorized representatives of the Prime Contractor and the City of Tulsa SBE firm above represent the written
commitment by the Prime Contractor to subcontract with the City of Tulsa SBE firm and a written commitment by the City
of Tulsa SBE firm to subcontract for work as described in the attached quote,

This form, along with the City of Tulsa SBE firm’s quote must be submitted to the City with the executed Contract
documents. If this form is not received, the proposed utilization will NOT be counted as part of the Prime Contractor’s
agreement. This may cause the agreement to be considered non-compliant and be rejected by the City of Tulsa.

SBE —3BID
09 Letter of Intent for SBE3 BID 20180123



CITY OF

TULSA

CHANGE REQUEST
FOR SMALL BUSINESS ENTERPRISE (SBE) PARTICIPATION
Project Name:
Project Number:

Prime Contractor:

CHANGE: From / To (fill in both sides) OR ADD: To (fill in this side only)
FROM: TO:

Name: Name:

City of Tulsa SBE: O Yes [0 No City of Tulsa SBE: O Yes O No
City of Tulsa SBE Certificate Number: City of Tulsa SBE Certificate Number:
Other SBE Certificate Number(s): Other SBE Certificate Number(s):

Change in service to be performed:

Change in amount of participation by City of Tulsa SBE: $

Reason for Change:

NOTE: Attach a copy of the Letter of Intent for the original City of Tulsa SBE and a new Letter of Intent for the proposed
City of Tulsa SBE.

PRIME CONTRACTOR SBE SUBCONTRACTOR
Signature: Signature:

Date: Date:

Title: Title:

Approved / Disapproved: Date:

Public Works Design Engineering Manager
(Planning, Design, or Field)

Approved / Disapproved: Date:
Public Works Contracts Coordinator

Distribution: Tulsa Authority for Economic Opportunity
Public Works Design/Public Works Department (Planning, Design, or Field)

SBE —- 4BID
10 Change Request for SBE4 BID 20200709
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(Must be submitted at time of Bid)
CITY OF TULSA
RESOLUTION NO. 7404
AFFIDAVIT OF COMPLIANCE

, of lawful age, being first duly sworn, states that
s(he) is the authorized agent of the Company set forth below.

Affiant further states that the Company, in compliance with City of Tulsa Resolution No.

7404, shall not hire or knowingly allow any of its subcontractors or lower tier

subcontractors to hire anyone who is not a United States citizen or legal immigrant or
anyone who does not have legal status as a temporary worker to perform work on any
project which is the subject of a contract between the Company and the City of Tulsa.

Affiant further states that the Company shall not fail to comply with and shall not
knowingly allow any of its subcontractors or lower tier subcontractors to fail to comply
with all applicable laws including, but not limited to, labor, employment and taxation
laws, in the performance of any work on any project which is the subject of a contract
between the Company and the City of Tulsa.

Affiant further states that the Company shall make available to the City of Tulsa, at the
City’s request, sufficient information and/or affirmations to allow the City to confirm
Company’s compliance with Resolution No. 7404 relating to the performance of any
contract between the Company and the City of Tulsa.

Company:
Signed:
Title
SUBSCRIBED and SWORN to before me, this day of .20 .
NOTARY PUBLIC
MY COMMISSION EXPIRES:
COMMISSION NO.:

Resolution No. 7404
RAC-1

T
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07/05M17

(Must be submitted at time of Bid)
CITY OF TULSA
50% RESIDENT RESOLUTION
AFFIDAVIT FOR BID

STATE OF )
) ss:
COUNTY OF )

, of lawful age, being first duly sworn,
states that s(he) is the agent authorized by the bidder to submit the attached bid.
Affiant further states that the bidder, in compliance with City of Tulsa Resolution
No. 18145, is commiited to the goal of employing at least 50% bona fide
residents of the City of Tulsa and/or the Metropolitan Statistical Area (composed
of Creek, Okmulgee, Osage, Pawnee, Rogers, Tulsa, and Wagoner counties).

Affiant further states that bidder is responsible for having like requirements
placed upon any of its subcontractors.

BIDDER (Company Name}) SIGNED
Title
SUBSCRIBED and SWORN to before me this day of , 20

NOTARY PUBLIC

MY COMISSION EXPIRES:

COMMISSION NO.:

RRA-1



02/01/19
(Must be submitted at time of bid)
NON-COLLUSION AFFIDAVIT
STATE OF )
) ss:
COUNTY OF )
, of lawful age, being first duly sworn, says that:
1. 1 am the duly authorized agent of the bidder submitting the competitive bid associated with

this sworn statement for the purpose of certifying facts pertaining to the existence of
collusion among bidders and between bidders and municipal officers or employees, as well
as facts pertaining to the giving or offering of things of value to governmental personnel in
return for special consideration in the letting of any contract pursuant to the bid;

| am fully aware of the facts and circumstances surrounding the making of the bid and have
been personally and directly involved in the proceedings leading to the submission of such
bid;

Neither the bidder nor anyone subject to the bidder’s direction or control has been a party:

a. to any collusion among bidders in restraint of freedom of competition by agreement
to bid at a fixed price or to refrain from bidding;

b. to any collusion with any municipal official or employee as to quantity, quality or
price in the prospective contract, or as to any other terms of such prospective contract;
nor

C. in any discussions between bidders and any municipal official concerning exchange
of money or other things of value for special consideration in the letting of a contract.

if awarded the contract, neither the bidder nor anyone subject to the bidder’s direction or
control has paid, given or donated or agreed to pay, give or donate to any officer or
employee of the City of Tulsa or of any public trust where the City of Tulsa is a beneficiary,
any money or other thing of value, either directly or indirectly, in procuring the contract for
which the bid is submitted.

BIDDER (Company Name) Signed

SUBSCRIBED and SWORN to before me this day of , 20

Title

NOTARY PUBLIC

MY COMMISSION EXPIRES:

COMMISSION NO.:

NA-1

e L, IR



10/17/08

(Must be submitted at time of bid)
BUSINESS RELATIONSHIP AFFIDAVIT

STATE OF }
} ss:
COUNTY OF )

. of lawful age, being first duly swomn, says that
s(he) is the agent authorized by the bidder to submit the attached bid. Affiant further
states that the nature of any partnership, joint venture or other business relationship
presently in effect or which existed within one (1) year prior to the date of this statement
with the architect, engineer, or other party to the project is as follows:

Affiant further states that any such business refationship presently in effect or which
existed within one (1) year prior to the date of this statement between any officer or
director of the bidding company and any officer or director of the architectural or
engineering firm or other party fo the project is as follows:

Affiant further states that the names of all persons having any such business
relationships and the positions they hold with their respective companies or firms are as
follows:

(If none of the business relationships herein above mentioned exist, affiant should so
state.)

Signed:

BIDDER {Company Name)
Title:

SUBSCRIBED and SWORN to before me this day of , 20

NOTARY PUBLIC
MY COMMISSION EXPIRES:

COMMISSION NO.:

BR-1
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(Must be submitted at time of bid)
INTEREST AFFIDAVIT

STATE OF )
)ss.
COUNTY OF )
I, , of lawful age, being first duly sworn, state that I am the

agent authorized by Contractor, Engineer, Architect or provider of professional service
[“Services Provider”] to submit the attached Agreement. Affiant further states that no officer or
employee of the City of Tulsa either directly or indirectly owns a five percent {5%) interest or
more in the Services Provider’s business or such a percentage that constitutes a controlling
interest. Affiant further states that the following officers and/or employees of the City of Tulsa
own an interest in the Services Provider’s business which is less than a controlling interest, either

direct or indirect.

By
Signature
Title
Subscribed and sworn to before me this day of ,20

Notary Public

My Commission Expires:

Notary Commission Number:

County & State Where Notarized:

The Affidavit must be signed by an authorized agent and notarized.

I1A-1
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6/4/2025_BID PROPOSAL CP24-20 Tulsa Zoo Rainforest HYAC_Flect. Upgrades

ELECTRONIC BID FROPOSAL INSTRUCTIONS - EXCEL SPREADSHEET
TULSA ZOO - RAINFOREST HVAC/ELECTRICAL UPGRADES
PROJECT NO. CP 24-20

Please read the following insfructions carefully.

. After opening this file re-save it as your company’s name.

. Open the BID FORM Sheet from the tabs below.

. Input the unit price of the appropriate pay item in the Data Input cells.

. Review all data input and check calculations to ensure accuracy of Bid.

. Print 1 hardcopy of the "PROPOSAL" tab, BID FORM and the "SIGNATURE PAGE" tab.

Complete and sign the "Signature Page” document.

. Submit hardcopy and electronic disk with Confract Documents and Specifications for Bid opening date.

N hWN

AGREEMENT FOR USING ELECTRONIC BID PROPOSAL

By and Between: EDA + FKI ENGINEERS PC (ENGINEER) and RECIPIENT. The enclosed electronic media is provided pursuant 1o your
request and is for your limited use in connection with your submittal of Bid Proposal for Project No. CP 24-20. In no event shall the information
be used for any other purpose or be released to third parties without the written consent of the ENGINEER. In the event of a discrepancy
between the hard copy and this electronic media at delivery or in the future, the hard copy shall govern. ENGINEER hereby disclaims any and
all liability for the consequences from use of the electronic media and makes no warranty or guarantee of accuracy. RECIPIENT shall assume
full responsibility for the uses and consequences of the electronic media. Itis agreed that ENGINEER has and retains ownership of the
electronic media. ENGINEER does not warrant or guarantee that the electronic data is compatible with RECIPIENT'S computer hardware or
software, and ENGINEER'S responsibility for the electronic media s limited to replacement of defective media for a period of thirty (30) days
after delivery to RECIPIENT. By opening and using this FILE, You AGREE to these TERMS AND CONDITIONS.

P-1.
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6/4/2025_BID PROPOSAL CP24-20 Tulsa Zao Rainfores! HYAC_Elect. Upgrades

PROPOSAL
TULSA ZOO - RAINFOREST HVAC/ELECTRICAL UPGRADES
PROJECT NO. CP 24-20

TO: HONORABLE MAYOR
CITY OF TULSA, OKLAHOMA

THE UNDERSIGNED BIDDER, having carefully examined the drawings, specifications, and other Contract Documents of the
above project presently on file in the City Clerk, City of Tulsa Oklahoma:

CERTIFIES THAT he has inspected the site of the proposed work and has full knowledge of the extent and character of the
work invelved, construction difficulties that may be encountered, and materials necessary for construction, class and type of
excavation, and all other factors affecting or which may be affected by the specified work; and

CERTIFIES THAT he has not entered into collusion with any other bidder or prospective bidder relative to the project and/for bid:
and

HEREBY PROPOSES: to enter into a contract to provide all necessary labor, materials, equipment and tools to completely
construct and finish all the work required by the Contract Documents hereto attached and other documents referred to therein:
to complete said work within 270 calendar days after the work order is issued; and to accept in full payment therefore the
amount sef forth below for all work actually performed as computed by the Engineer as set forth in the Contract.

Basis of Award

IT SHOULD BE NOTED THAT THE LOWEST RESPONSIBLE BID SHALL BE DETERMINED BY THE TOTAL BASE BID PLUS ADDITIVE
ALTERNATES NO. 1 thru 3. THE ITEMS IN ADDITIVE ALTERNATES NO. 1 thru 3 MAY OR MAY NOT BE INCLUDED IN THE
CONTRACT AWARD AT THE SOILE DISCRETION OF THE CITY OF TULSA. ANY PROPOSAL SUBMITTED WITH THE ADDITIVE
ALTERNATES 1 thru 3 INCOMPLETE SHALL BE CONSIDERED NON-RESPONSIVE.



BID FORM

TULSA ZOO - RAINFOREST HVACIELECTRICAL UPGRADES

PROJECT NO: CP 24-20

DATA INPUT
BID ITEM] SPEC NO. DESCRIPTION UNIT Qry UNIT PRICE | TOTAL EACH ITEM
BASE BID:
01 SPEC 01 2100 |General conditions. LOT 1 $ -
002 SPEC 01 2100 |Owner Allowance ALLOW| 170000 ] § 1.00]§ 170,000.00
Sile prep, tree removal, and prepare, level grade for equipment and
003 equipment pad installation LOT 1 ] -
Demolition and removal of existing Governair HYAC Package Housing Unit
004 SPEC 02 4119 |and {2) Cooling Towers from the site. LOT 1 $ -
Removal of existing roof mounted exhaust fans (EF-1, EF-2,EF-3) Install
new corrugated metal panel under exhaust fan EF-2. Provide a water tight
005 SPECG 02 4119 |seal around roof penetrations. EA 3 $ -
006 SPEC 02 4119 |Removal of existing inline exhaust fan {EF-4) and support siructure. EA 1 $ -
Removal of existing return ductwork from ground level up to return grilie
plenum transition. Install sheet metal to cap and seal underground branch
duct conneclion. Remaoval of existing supply ductwork and fittings at Rm.
124, Demolition of existing supply ductwork (west exterior). Install cap and
007 SPEC 02 4119 |seal at specified return and supply ductwork, roof openings, and piping. EA 3 $ .
008 SPEC 02 4119 |Removal of existing HYAC equipment thermostals and associaled wiring EA 1 $ -
009 SPEC 02 4119 |Demolition of existing service shed, electrical fixture and wiring. EA 1 $ —
010 SPEC 23 1123 |Reconnection of gas services to existing 175kw generator and cafe. EA, 2 $ -
Mew gas service manifold and distribution provisions for services to
generators, HVAC package units, new connection to existing 175kw
011 SPEC 23 1123 |generator, servica to cafe. EA 1 $ -
Removal of existing 2" above grade natural gas piping back lo gas riser
012 SPEC 02 4119 |manifold and capping existing service EA 1 $ -
SPEC 23 0713,
233113,23  |Install interior supply duct. Provide RS interior duct insulation on interior
013 0529, 23 3300 |ductwork. Provida long rectangular radius elbows LB 860 $ -
SPEC 23 0713, |Install 3" Armafiex insulation and aluminum jackasting for all exterior supply &
014 233113 refurn ducts, SF 7000 § -
SPEC 23 0713,
233113, 23 |Install exterior supply & return duct, including all long rectangular radius
015 3300 elbows. LB B300 $ -
Natural Gas service upgrade including (ONG) ONEOK fees, boring, piping,
016 SPEC 23 1123 |unions, shut ofi valves, regulators, sediment traps and field conneclions. EA 1 $ -
Natural gas piping to generators including unions, shut off valves, regulators,
017 SPEC 23 1123 |sediment traps and all terminations. EA 3 $ -
Gas piping lo package units, includes trench, backfill, piping, unions, shut off
018 SPEC 23 1123 |valves, regulators, sediment traps and terminations. EA 10 $ -
SPEC 23 3113, | Set package unit on pad & make required connections for natural gas,
019 237413 ductwork and controls. EA 10 $ -
020 Condensale piping system for HYAC package units. EA 10 $ -
021 Install new structurally reinforced concrete pad for HYAC Package Units. cY 20 5 -
SPEC 23 0500,
230593, 23
022 0713 Connection of RTU 3 supply duct fo existing duct @ supply air tunnel. EA 1 $ -
Connection of RTU-5, RTU 5.1 and RTU-2 return air connection to existing
023 central return. EA 1 ] -
SPEC 23 D500,
23 0593, 23
3113, 23 3423, [Install new exhaust fan on low roof (EF-1, EF-2). Install new Inline exhaust
024 23 0529 fan (EF-2) and support structure. Provide associated controls for both fans. EA 2 5 -
025 SPEC 23 0520 |Rectangular duct supports for exterior ductwork. EA 60 $ -
SPEC 23 Provide Insect Screening over retumn grille (R2) free area. Return grille
026 3713.13 serves RTU-1 & RTU-1.1. EA 1 $ -




027 SPEC 23 3300 [Protective Shieid at RTU-1.1 primate accessible ductwork locations. EA 2 5
028 SPEC 23 3300 |Matorized Dampers & wiring EA 20 5
IHVAC control system allowance, including LV wiring (exclude raceway)to
each package unit, sensors, thermostats, interface modules and all
029 SPEC 01 2100 |associated hardware. EA 10 5
Disconnect, remove and relocate existing generator set per owner direction,
030 SPEC 02 4119 Jdemo existing pad and patch existing pad location EA 1 $
Disconnect and remove existing secondary conductors from existing PSO
031 SPEC 02 4119 ilransfonner, demo existing pad and patch existing pad location EA 1 $
032 SPEC 02 4119 |Demo. existing transfer switches and associated connections EA 2 $
033 SPEC 02 4119 |Demolition existing eleclrical servica disconnects EA 4 $
034 Install new site lights with pole base and wiring EA 3 $
035 SPEC 26 3213 |Generators (3-350KW natural gas units) installed on pad EA 3 ]
036 SPEG 26 2413 Servica swilchgear M5B EA 1 $
037 SPEC 26 2623 [Transfer switch, 800A, 480V, 3P, 4 W, free standing NEMA 3R EA 2 $
038 SPEC 26 2623 |Transfer switch, 100A, 480V, 3P, 4 W, free standing NEMA 3R EA 1 3
038 SPEC 26 2413 |Distribution panel "AMDP" EA 1 $
040 SPEC 26 2413 [Distribution pane! "BMDP" EA 1 $
041 SPEC 26 2413 |Generator switchboard GDP EA 1 $
042 Reinforced concrate generator pad CY 50 §
043 Reinforced concrete switchgear pad CY 6 $
044 Reinforced concrete transformer pad CY 4 3
045 SPEC 26 3213 |Remote wireless generator monitor EA 1 3
046 SPEC 26 3213 |Remote emergency stops @ generator EA 3 $
047 SPEC 26 2416 |Electrical panelboard L1C, installed EA 1 $
048 SPEC 26 2416 |Electrical Panelboard LS, installed EA 1 5
049 SPEC 26 2200 |Dry type 112 5kva transformer installed EA 1 g
050 SPEC 26 4313 |Surge Protective Device LS3 series and associated wiring, EA 2 $
051 SPEC 26 4313 |Surge Protective Device TG series and associated wiring, EA 3 3
SPEC 26 0519,
260533, 26 |Feeder & termination for pad mounted 1000kva PSO furnished transformer
052 0526 lo MSB, 1600A-4 LF 30 $
SPEC 26 05189,
260533, 26
053 0526 Feeder & fermination for HYAC package unit RTU-1, BOA-3+G LF 50 $
SPEC 26 0519,
260533, 26
054 Q526 Feeder & Termination for HYAC package unit RTU-1.1, 80A-3+G LF 80 $
SPEC 26 0519,
26 0533, 26
055 0526 Feeder & termination for HYAC packaga unit RTU-2, BOA-3+G LF 160 $
SPEC 26 0519,
26 0533, 26
056 0526 Feeder & termination for HVAC package unit RTU-2.1, 80A-3+G LF 120 3
SPEC 26 0519,
26 0533, 26
057 0526 Feeder & termination for HVAC package unit RTU-3, 110A-3+G LF 80 3
SPEC 26 0519,
26 0533, 26
058 0526 Feeder & termination for HVAC package unit RTU-4, 100A-3+G LF 100 $
SPEC 26 0519,
26 0533, 26
059 0526 Feeder & termination for HVAC package unit RTU-5, 110A-3+G LF 250 $
SPEC 26 0519,
28 0533, 26
060 0526 Feeder & termination for HVAC package unit RTU-5.1, 110A-3+G LF 200 $
SPEC 26 0519,
26 0533, 26
061 0528 Feeder & termination for HVAC package unit RTU-6, 70A-3+G LF 150 3
SPEC 26 0519,
26 0533, 26
062 0526 Feeder & termination for HYAC package unit RTU-7, 30A-3+G LF 225 $
3/4" PVC schedule 40 underground control conduit to RTU-1, RTU-1.1, RTU-
063 SPEC 26 0533 |2, RTU-2.1, RTU-3, RTU-4, RTU-5, RTU-5.1, RTU-6 and RTU-7. LF 1500 5
SPEC 26 0519,
26 0533, 26
064 0526 Feeder from BMDP to Anteater building 200-4+G LF 180 $
SPEC 26 0519,
26 0533, 26
065 0526 Feeder from ATS3 {0 panel LS 100-4+G LF 40 $
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SPEC 26 0519,
26 0533, 26
066 0526 Feeder from BMDP to 112.5 kva transformer 175A-3+G LF 200 $ -
SPEC 26 0519,
26 0533, 26
067 0526 Feeder from 112.5KVA fransformer to panel L1C 400A-4+G LF 200 $ -
SPEC 26 0519,
26 0533, 26
068 0526 Feeder from BMDP to H1A 200A4+G LF 40 ] -
SPEC 26 0519,
26 0533, 26
DBY 0526 Feeder from BMDP to H1B 200A-4+G LF 40 $ -
SPEC 26 0519,
26 0533, 26
070 0528 Feader from BMDP to ATS1, 800A-4+G LF 20 $ -
SPEC 26 0519,
26 0533, 26
071 0526 Feeder from AMDP o ATS2, 800A-4+G LF 20 3 -
SPEC 26 0519,
26 0533, 26
072 0526 Feeder from GDP to ATS1, B00A4+G LF 20 5 -
SPEC 26 0519,
26 0533, 26
073 0526 Feeder from GDP {0 ATS2, 800A-4+G LF 30 ] -
SPEC 26 0519,
26 0533, 26
074 0526 Feeder from GDP to ATS3, 100A4+4G LF 40 $ -
SPEC 26 0519,
26 0533, 26
075 0526 Feader from MSB fo ATS1, 800A-4+G LF 15 $ -
SPEC 26 0519,
26 0533, 26
076 0526 Feeder from MSB to ATS2, 800A-4+G LF 25 § -
SPEC 26 0519,
26 0533, 26
077 0526 Feeder from MSB 1o ATS3, 100A-4+G LF 25 $ -
SPEC 26 0519,
26 0533, 26
078 0526 Feeder from ATS51 to BMDP, 800A-4+G LF 200 3 -
SPEC 26 0519,
26 0533, 26
079 0526 Feeder from ATS2 to AMDP, 800A-4+G LF 50 $ -
SPEC 26 0519,
26 0533, 26
080 0526 Feeder from ATS3 to Panel LS, 100A~4+G LF 80 $ -
SPEC 26 0519,
26 0533, 26
081 0528 Feeder from Generator 1 to GDP, 800A-4+G LF 60 5 -
SPEC 26 0519,
26 0533, 26
082 0526 Feeder from Generator 2 fo GDP, 800A-4+G LF 50 $ -
SPEC 26 0519,
26 0533, 26
083 0526 IFeeder from Generator 3 to GDP, BO0A-4+G LF 40 $ -
084 EIFS Repair as needed SF 10 $ -
085 Exterior KALWALL penetration and repair SF B 5 -
086 SPEC 26 0526 |Electrical grounding system LOT 1 $ -
3500 PSI conerete mix to close off existing supply and return openings to the
087 underground HVAC tunnell. cY 10 ] -
——————— —
SUBTOTAL - BASE BID ITEMS (ITEMS 001 THROUGH 087) B 170,000.00 |




[ADD ALTERNATE #1 - Electrical Primary Metering
DATA INPUT
BIDITEM| SPEC NO. DESCRIPTION UNIT QTY UNIT PRICE | TOTAL EACH ITEM
088 SPEG 26 1329 [15kv pad mounted primary switch installed as per plans EA 1 5 -
1000kva pad mounted oil filled transformer installed per plans and
089 SPEC 26 1213 |specifications EA 1 $ -
090 Pad mounted primary metering cabinet per PSQO specifications EA 1 5 -
MV cabling from metering cab. to primary switch & primary switch to
091 transformer, 3-#1 25kv, #26 AL, 4"C LF 15 ] -
092 MV cable terminations EA 5] ] -
083 Reinforced concrete pad for Primary switch cY 4 $ -
094 Reinforced concrete pad for Primary metering cabinet CY 4 5 -
095 SPEC 26 0533 |6" PVC schedule 40, long radius elbow. EA 4 $ -
6" under ground PVC schedule 40, 52" below grade from metering cabinet to
096 SPEC 26 06533 |PSO dip pole LF 200 $ -
097 SPEC 26 0533 |6" RGS long radius elbow EA 2 $ -
r SUBTOTAL - ADD ALTERNATE #1 ITEMS 088 THROUGH 097) Is 1
ADD ALTERNATE #2 - Rainforest Contractor Fumished Package Units
DATA INPUT
BID ITEM} SPEC NO. DESCRIPTION UNIT Qry UNIT PRICE ]| TOTAL EACH ITEM
098 SPEC 23 7413 R?U- 1.1 {equipment cost only}, 25 TON EA 1 $ -
i) SPEC 23 7413 |RTU- 2.1 (equipment cost only), 25 TON EA 1 $ -
100 SPEC 23 7413 |RTU-5.1 (Equipment cost onily), 40 TON EA 1 $ -
| SUBTOTAL - ADD ALTERNATE #2 (ITEMS 098 THROUGH 100) 1s - 1
ADD ALTERNATE #3 - Veterinary Clinic MEP upgrade
DATA INPUT
BID ITEM| SPEC NO. DESCRIPTION UNIT QTy UNIT PRICE | TOTAL EACH ITEM
SPEC 23 7413,
233113, 23
0593, 23 0713,
101 23371313 |Temporary heating/cooling aflowance. LOT hl $ -
Demolition of exisling cocling tower, cooling tower pumps, associated above-
grade piping: remove all internal piping from existing condenser water pit
102 SPEC 02 4119 [and seal all existing openings. LOT 1 $ -
Demolition of existing boiler, boiler circulation pump, and associated piping;
103 SPEC 02 4119 |demolition of existing supply fan and exisling combustion air ductwork. LOT 1 $ -
Demaolition of existing heat pump loop pumps, hydronic specialties, heat
exchanger, and associated piping; coordinate with water trealment service
104 SPEC 02 4119 |provider regarding removal of existing water treatment equipment. LOT 1 $ -
Demo existing pad, fill existing condenser water pit using native soilfwet
105 SPEC 02 4112 |sand and prepare for new pad. LOT 1 $ -
|install new reinforced concrete equipment pads, exterior and interior, and
106 anchorage. LOT 1 $ -
SPEC 23 2113,
232116, 23
2123, 23 5216, |Installation of heat pump loop duplex packaged pumping system, associated
230023.11, |piping and insulation, hydronic specialties, air and dirt separator, expansion
230718, 23 [tank; provide packaged pumping system's remofe control panel to site for
107 0553 electrical contractor to install LOT 1 $ -
SPEC 23
6514.16, 23
2113, 23 2116,
232123, 23
5218, 23 Installation of closed-circuit fluid cooler, steelwork, associated piping
0923.11, including makeup water and drain piping, heat trace, and insulation with
230719, 23 |jacketing; provide fluid cooler control panel to site for eleclrical contractor to
108 0553 install LOT 1 3 -
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SPEC 23 5218,
232123, 23
2116, 23 2113,
230719, 23
0716, 23 0593, |Installation of condensing boiler, associated circulation pump, hydronic
23 0553, 23 |piping and insulation, gas-piping connection, and separated combustion roof
109 0529 vent and air intake LOT 1 3 -
Replace existing backflow preventers and PRV stations in existing
110 mechanical room LOT 1 % -
111 Building automation sysiem controls installation and integralion allowanca LOT 1 $ -
112 SPEC 23 0593 |Water treatment testing and equipment LOT 1 $ -
113 SPEC 23 0593 |Perform starlup; test, adjust, and balance installed equipment LOT 1 5 -
SPEC 26 0519,
26 0573, 26
114 2726 Wiring HPLP-1 pumps, 30A-3+G LF 80 3 -
SPEC 26 0519,
26 0573, 26
115 2728 ‘Wiring CCFCN-1 , B0A-3+G LF 20 5 -
SPEC 26 0519,
26 0573, 26
116 2726 Wiring HWP-2, 20-24G LF 30 ¥ -
117 SPEC 26 2816 [30A, 3P, NF, 3R, Installed @ Fluid cooler EA 2 $ -
SPEC 28
0519, 26 0573,
118 26 2728 Wiring CCFCN-1 to basin heater 30A-3+G LF 30 $ -
SPEC 26 0518,
26 0573, 26
119 2726 Wiring CCFCN-1 fo spray fan, 20A-3+G LF 40 $ -
SPEC 26 0519,
26 0573, 26
120 2726 Wiring CCFCN-1 to tower fan, 50A-3+G LF 50 3 -
SPEC 26 0519,
26 0573, 26
121 2728 Install and wire new receptacle inside equipment room EA 4 $ -
122 SPEC 26 2816 |60A, 3P, NF, 3R Installed @ fluid cooler EA 1 $ -
123 SPEGC 26 2416 |New circuit breakers added to existing panel EA 10 3 -
124 SPEC 26 4313 |Surge Protective Device LS3 series and associated wiring, EA 1 $ -
125 SPEC 26 4313 |Surge Protective Device TG series and associated wiring, EA 1 $ -
SPEC 26 05189,
26 0533, 26
126 0526 Wiring to generator panel  60A-3+G LF 300 $ -
SPEC 26 0519,
26 0573, 26
127 2726 Wiring to boiler EA 1 3 -
|SUEITOTAL - ADD ALTERNATE #3 {ITEMS 101 THROUGH 127) 1% -]
[SUBTOTAL - ADD ALTERNATES #1 THROUGH #3 (ITEMS 088 THROUGH 127) B -0
|TOTAL BASE BID plus ALTERNATES #1 THROUGH #3 |5 170,000.00 |
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6/4/2025_BID PNOPOSAL CP24-20 Tulza Zos Ranforest HVAC_Elect Upgrades

BASE BID { ITEMS 001 thru 087 ) 170,000.00

ADD ALT # (ITEMS 088 thru 097 )

ADD ALT #2 { ITEMS 098 thru 100)

ADD ALT #3 (ITEMS 101 thru 127 )

& ||| |

TOTAL ( BASE BID + ADD ALTERNATES 1 thru 3 } 170,000.00

Enclosed is a { } Bidder's Surety Bond, ( } Certified Check, ( ) Cashier's Check for

Dollars  ($ )
Words Figures

which the City of Tulsa may retain or recover as liquidated damages in the event ihat the undersigned fails 1o enter into contract for the work
covered by this proposal, provided the Contract is awarded to the undersigned within thirty (30) days, from the date fixed for opening of bids
and the undersigned fails to execute said Contract and furnish the required bonds and other requirements as called for in these Contract
Documents within thirly (30) days after award of Contract.

Dated at Tulsa, Oklahoma, this day of .20

Respectfully submitted,

(Complete legal name of company)

(State of Organization)
By: ATTEST:
Tille: Title: Corporate Secretary
Prinled Name: Printed Name:
(SEAL)
Address;
Telephone Number: Fax Number:

By signing above the bidder acknowledges receipt of the following Addenda (give number and date of each):




This form is made available for example puiposes only and is not intended to be legal advice nor intended to be relied upon in
lieu of consultation with an atforney.

Certificate of Secretary

The undersigned (Assistant) Secretary of , a
corporation, (the “Corporation”) hereby certifies that the following is a
true and correct copy of a Resolution duly adopted by the Board of Directors of the Corporation
on the day of , 20

RESOLVED, that is authorized to
execute and enter into bids, contracts, bonds, affidavits and any ancillary
documents, on behalf of the Corporation.

The undersigned further certifies that this Resolution is in full force and effect as of the date of
this Certificate and has not been amended, modified, revoked or rescmded

IN WITNESS WHEREOF, I have executed thls Certlﬁcate thlS 20

. day of L, 20 .

(Slgnature)

o '__'Printe& Name

B (As;o;i:'s;tant) Secretary

CS-1
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This form is made available for example purposes only and is not intended to be legal advice nor intended to be relied upon in
lieu of consultation with an attorney.

Consent of Members

The undersigned, being all of the Members of [Name of Company], LI.C, an Oklahoma
Limited Liability Company, hereby authorize, consent to, approve and ratify the execution by
on behalf of [Name of Company], LLC of bid proposals, contracts,
affidavits and related documents in connection with [Name of Project] of the City of Tulsa.

DATED, this day of , 20

Name printed:

Name Printed:

[ADD ADDITIONAL LINES FOR ADbiIIONAL'ﬁ-NgENtEERS]

CM-1
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CITY OF

TULSA

PUBLIC WORKS

Engineering

DATE:
Month Day, Year

[Company Name}
(Address)
{City, State Zip}

RE: City of Tulsa Project No. {number and Title}

TO WHOM IT MAY CONCERN:

Please be advised that the City of Tulsa, Oklahoma, a municipal corporatlon has contracted
for the construction of a public improvement project as referenced above, and that pursuant
to Title 68 § Section 1356 (10), sales on tangible personal property ar services to be wholly
consumed in the performance of such prOJects are exempt from Oklahoma and City of Tulsa
Sales Tax when: : -

..Any person making purchases on behalf of such subdmsuon or agency of
the state shall certify, in writing, on the copy of the invoice or sales ticket to be
retained by the vendor that the purchases are made for and on behalf of such
subdivision or agency of this’ state and set out the name of such public
subdivision or agency : _ :

This letter of authorization explres {Da }

A photostatic copy of this letter maxbe con5|de_re_d as the original.

CITY OF TULSA

Paul D “Zachary, P.E.
Deputy Director *

cc. Ryan McKeskIef,f_r

HAS:JR:kt

STED-1

2317 S. Jackson Ave. Ste. N-103 Tulsa, OK 74103 | {218) 596-9406
WWW.CITYOFTULSA.ORG

TUL = USA
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EXTENSION OF TIME REQUEST
(to be submitted with eack partial payment application)

DATE:

CONTRACTOR:

ADDRESS:

CONTRACT NO.:

PROJECT NO.:

DESCRIPTION:

ARE THERE ANY CHANGES TO YOUR SBE UTILIZATION? YES NO

IF YES, GIVE REASON AND ATTACH CHANGE REQUEST FORM (SBE-4}):

EXTENSION OF CONTRACT TIME REQUIRED: YES NO

TOTAL OF EXTENSION TIME REQUESTED:

IF YES GIVE REASON:

SIGNATURE - CONTRACTOR

CONSULTING ENGINEER OR DEPARTMENT OF PUBLIC WORKS STAFF RECOMMENDATIONS

APPROVED: REJECTED:

REASON:

SIGNATURE

DATE
ACTION WILL BE TAKEN WITHIN 30 DAYS FROM RECEIPT OF REQUEST

ETR-1
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CONTRACT FOR CONSTRUCTION OF PUBLIC IMPROVEMENTS
TULSA, OKLAHOMA

THIS CONTRACT made and entered into the day of , 2025, by
and between___an (list state) {(Corporation or Limited Liability Company)
of . Oklahoma, hereinafter called the "CONTRACTOR", and the CITY OF

TULSA - TULSA, OKLAHOMA, a Municipal Corporation, herein called the "CITY."
WITNESSETH:

WHEREAS, the City has caused to be prepared the necessary Drawings,
Specifications, and other Contract Documents for the public improvements herein
described, and has invited bids for the construction thereof in accordance with the
terms of this Contract, all of which is hereby designated as:

PROJECT NO. CP 24-20 TULSA ZOO — RAINFOREST HVAC / ELECTRICAL
UPGRADES

WHEREAS, the Contractor, in response to the Advertisement, has submitted to
the City, in the manner and at the time specified, a sealed bid in accordance with
the terms of this Contract; and,

WHEREAS, the City, in the manner prescribed by law, has publicly opened,
examined, and canvassed the bids submitted, and has determined the above named
Contractor to be the lowest responsible bidder for the work and has duly awarded
to the said Contractor therefore, for the sum or sums named in the Contractor's bid,
a copy of the Bid Form being attached to and made a part of this Contract;

NOW, THEREFORE, in consideration of the compensation to be paid to the
Contractor and of the mutual agreements and covenants herein contained, the
parties to this Contract have agreed and hereby agree, as follows:

ARTICLE |. That the Contractor shall (a) furnish all tools, equipment, supplies,
superintendent, transportation, and other construction accessories, services, and
facilities; (b) furnish all materials, supplies, and equipment specified and required
to be incorporated in and form a pemanent part of the completed work; (c)
provide and perform all necessary labor; and (d) in a good, substantial, and
workmanlike manner and in accordance with the requirements, stipulations,
provisions, and conditions of the Contract as defined in the attached General
Provisions, sometimes refetred to as General Conditions in the Contract Documents,
said documents forming the Contract and being as fully a part thereof as if repeated
verbatim herein, perform, execute, construct, and complete all work included in
and covered by the City's official award of this Contract to the said Contractor,
such award being based on the acceptance by the City of the Contractor's bid, or
part thereof, as follows:
C-1
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PROJECT NO. CP 24-20 TULSA ZOO - RAINFOREST HVAC / ELECTRICAL
UPGRADES

ARTICLE Il. That the City shall pay to the Contractor for performance of the work
embraced in this Contract, and the Contractor will accept as full compensation therefor,
the sum (subject to adjustment as provided by the Contract) of AND
/100 Dollars ($ ) for all work covered by and included in the Contract
award and designated in the foregoing Article I; payments therefore to be made in cash
or its equivalent, in the manner provided in the General Provisions.

ARTICLE lll. That the Contractor shall start work within ten (10) days following the date
stipulated in a written order from the City to proceed with the work to be performed
hereunder, and shail complete the work within the number of consecutive calendar days
after the authorized starting date, as stipulated below:

All Work Completed: 270 calendar days

ARTICLE IV. The swormn, notarized statement below shall be signed and notarized before
this Contract will become effective.

ARTICLE V. Prior to submitting a final payment request, the Contractor shall furnish a
lien waiver certifying that all subcontractors and suppliers have been paid.

IN WITNESS WHEREOQF, the pariies have hereto set their hands and seals,

this day of , 2025.

C-2
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CITY OF TULSA, OKLAHOMA

a municipal corporation

By:

Date:

ATTEST:

Date:

Mayor

APPROVED:

Date:

City Clerk

APPROVED:

Date:

(SEAL)

City Attorney

CONTRACTOR

By:

Printed Name

Director

Date:

Title

ATTEST:

Date:

Corporate Secretary

(SEAL)

Title

C-3
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AFFIDAVIT

STATE OF )
 )ss
COUNTY OF )

of lawful age, being first duly
sworn, on oath says that (s)he is the agent authorized by the Contractor to submit
the above Contract to the CITY OF TULSA, Tulsa, Oklahoma.

Signature

Subscribed and sworn to before me this day of , 2025.

NOTARY PUBLIC

My Commission Expires:

N
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PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS: That we, the undersigned,

, (hereinafter called the Contractor”),
duly authorized by law to do business as a construction contractor in the State of
Oklahoma, and
(hereinafter called the "Surety"), a corporation organized under the laws of the
State of , and authorized to fransact business in the State of
Oklahoma, as Surety, are hereby held and firmly bound unto the City of Tulsa,
Tulsa, Cklahoma {hereinafter called the "City"), in the penal sum of

Dollars ($ )in
lawful money of the United States, for the payment of which, well and truly to be
made unto the said City, we bind ourselves, our heirs, executors, administrators,
successors, and assigns, jointly and severally, firmly by these presents, as
follows:

THE CONDITION OF THE FOREGOING OBLIGATION IS SUCH THAT,
WHEREAS, the Contractor has on the day of . .
entered into a written contract with the City of Tulsa, Tuisa, Oklahoma, fo
furnishing all materials, labor, tools, equipment, and transportation necessary for:

Project No. CP 24-20 Tulsa Zoo — Rainforest HVAC / Electrical Upgrades

NOW, THEREFORE, if said Contractor shall well and truly perform and complete
said project in accordance with said Contract, Advertisement for Bids, General
Conditions, Instructions to Bidders, Bid Form, Plans and Specifications, and related
documents, shall comply with all the requirements of the laws of the State of
Oklahoma; shall pay as they become due all just claims for work or labor performed
and materials furnished in connection with said contract, and shall defend,
indemnify and save harmless said City against any and all liens, encumbrances,
damages, claims, demands, expenses, costs and charges of every kind, including
patent infringement claims except as otherwise provided in said specifications and
other contract documents, arising out of or in relation to the performance of said
work and the provisions of said Contract, then these presents shall be void;
otherwise, they shall remain in full force and effect.

This obligation is made for the use of said City and also for the use and benefit of
all persons who may perform work or labor, or furnish any material in the execution
of said Contract, and may be sued on thereby in the name of the City.

The Surety, for value received, hereby stipulates and agrees that no change,
extension of time, alteration or addition to the terms of the Contract, or to the work
to be performed thereunder, or the specifications accompanying same, shall in any
way affect its obligation on this bond; and it does hereby waive notice of any such
change, extension of time, alteration or addition of the terms of the Contract, or to
the work or to the specifications.

]
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IN WITNESS WHEREOF, the said Principal has caused these presents to be
executed in its name and its corporate seal to be hereunto affixed by its duly
authorized officers, and the said Surety has caused these presents to be executed
in its name and its corporate seal to be hereunto affixed by its attorney-in-fact, duly

authorized so to do, the day and year first above written.

CONTRACTOR (Principal)
BY: ATTEST: ( SEAL)
Date: Date:
Title: Title:
Date: Date:
Attorney In Fact * Surety ( SEAL)

**This date shall match the notarized certificate on the Power-of-Attorney

(Accompany this Bond with Power Of Attorney)

APPROVED AS TO FORM:

Date:
City Attorney

Date:
City Clerk

PB -2
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STATUTORY BOND

WHEREAS, the undersigned
has entered into a certain contract dated the day of , )
designated as Project No. CP 24-20 Tulsa Zoo — Rainforest HVAC / Electrical
Upgrades_for the construction of certain public improvements Consisting of

to be situated and constructed
on and through the property described in said Contract, including all of the work
mentioned and described in said Coniract, and to be performed by the undersigned
strictly and punctually in accordance with the terms, conditions, drawings and
specifications thereof, on file in the office of the office of the City Clerk.

NOW, THEREFORE, KNOW ALL MEN BY THESE PRESENTS: That
, as Principal, and

, a Corporation organized under the laws of the

State of . and authorized to transact business in the State of
Oklahoma, as Surety, are held and firmly bound unto the State of Oklahoma in the
penal sum of
Dollars ($ ) in lawful money of the United States, for the payment

of which sum well and truly to be made, we bind ourselves, our successors, and
assigns, jointly and severally firmly by these presents.

NOW, THEREFORE, if the said Principal shall fail or neglect to pay all indebtedness
incurred by Principal or sub-contractors of said principal who perform work in the
performance of such contract, for labor and materials and repairs to and parts for
equipment used and consumed in the performance of said contract within thirty (30)
days after the same becomes due and payable, the person, firm or corporation
entitled thereto may sue and recover on this bond the amount so due and unpaid.

The Surety, for value received, hereby stipulates and agrees that no change,
extension of time, alteration, or addition to the terms of the contract or to the work to
be performed thereunder, or the specifications accompanying the same, shall in any
way affect its obligation on this bond, and it does hereby waive notice of any such
change, extension of time, alteration, or addition to the terms of the contract or to the
specifications.

SB-1
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IN WITNESS WHEREOF, the said Principal has caused these presents to be
executed in its name and its corporate seal to be hereunto affixed by its duly
authorized officers, and the said Surety has caused these presents to be executed in
its name and its corporate seal to be hereunto affixed by its attorney-in-fact, duly
authorized so to do, the day and year first above written.

CONTRACTOR (Principal)
BY: ATTEST: ( SEAL)
Date: Date:
Title: Title:
Date: Date:
Attorney-In-Fact b Surety ( SEAL)

**This date shall match the date of the notarized certificate on the Power-of- Aftorney.

(Accompany this Bond with Power-Of-Attorney)

APPROVED AS TO FORM:
Date:
City Attorney
Date:
City Clerk

SB-2
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MAINTENANCE BOND

KNOW ALL MEN BY THESE PRESENTS:

That , as Principal,
and

, a
corporation organized under the laws of the State of and authorized to transact
business in the State of Oklahoma, as Surety, are held and firmly bound unto the City of
Tulsa in the Penal sum of
Dollars ($ ) in lawful money of the United States of America for the

payment of which, well and truly to be made, we bind ourselves and each of us, our
heirs executors, administrators, trustees, successors, and assigns, jointly and severally,
firmly by these presents.

The condition of this obligation is such that:

WHEREAS, said Principal entered into a written contract with the City of Tulsa,
Oklahoma dated . , for

Project No. CP 24-20 Tulsa Zoo — Rainforest HVAC / Electrical Upgrades

all in compliance with the drawings and specifications therefore, made a part of said
Contract and on file in the office of the City Clerk, Tulsa, Oklahoma.

NOW, THEREFORE, if said Principal shall pay or cause to be paid to the City of Tulsa,
Oklahoma, all damage, loss, and expense which may result by reason of defective
materials andfor workmanship in connection with said work, occurring within a period of
one (1) year for all projects, from and after acceptance of said project by the City of
Tulsa, Oklahoma; and if Principal shall pay or cause to be paid all labor and materials,
including the prime contractor and all subcontractors; and if principal shall save and
hold the City of Tulsa, Oklahoma, harmless from all damages, loss, and expense

occasioned by or resulting from any failure whatsoever of said Principal, then this

obligation shall be null and void, otherwise to be and remain in full force and effect.

It is further expressly agreed and understood by the parties hereto that no changes or
alterations in said Contract and no deviations from the plan or mode of procedure herein
fixed shall have the effect of releasing the sureties, or any of them, from the obligation
of this Bond.

MB-1
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IN WITNESS WHEREOF, the said Principal has caused these presents to be executed
in its name and its corporate seal to be hereunto affixed by its duly authorized officers,
and the said Surety has caused these presents to be executed in its name and its
corporate seal to be hereunto affixed by its attorney-in-fact, duly authorized so to do, the
day and year first above written.

CONTRACTOR (Principal)
BY: ATTEST: ( SEAL)
Date: Daie:
Title: Title:
Date: Date:
Attorney-In-Fact **  Surety ( SEAL)

** This date shall match the date of the notarized certificate on the Power of Attorney

(Accompany this Bond with Power-Of-Attorney)

APPROVED AS TO FORM:
Date:
City Attorney
Date:
City Clerk
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AFFIDAVIT OF CLAIMANT

STATE OF

COUNTY OF

The undersigned, of lawful age, being first duly sworn, on oath says that this contract is true and correct.
Affiant further states that the work, services or materials will be completed or supplied in accordance with
the contract, plans, specifications, orders or requests furnished the affiant. Affiant further states that
(s}he has made no payment directly or indirectly of money or any other thing of value to any elected
official, officer or employee of the City of Tulsa or any public trust of which the City is a beneficiary to
obtain or procure the contract or purchase order.

By:
Signature

Name:

Company:

Title:
Subscribed and sworn to before me this ______ day of _,20
Notary Public
My Commission Expires:
Notary Commission Number:

AC-1

060619

PR o



GENERAL

CONDITIONS



07/01/23

GENERAL CONDITIONS OF CONTRACT

GC-1. SCOPE:

The Contract stipulations, which follow, are general in scope and may refer to conditions that will
not be encountered in the performance of the work included in this Contract, and which are not
applicable thereto. Any requirements, provisions, or other stipulations of these General
Conditions, which pertain to a nonexistent condition, and are not applicable to the work to be
performed hereunder, shall have no meaning in the Contract.

The specifications and drawings are intended to supplement, but not necessarily duplicate each
other. Together they constitute one (1) complete set of specifications and drawings, so that any
work exhibited in the one and not in the other shall be executed just as if it had been set forth in
both, in order that the work shail be completed according to the complete design or designs as
decided and determined by the Engineer.

Should anything be omitted from the specifications and drawings which is necessary to a clear
understanding of the work, or should it appear various instructions are in conflict, then the
Contractor shall request written clarification from the Engineer before proceeding with the
construction affected by such omissions or discrepancies.

GC-2. CONTRACT DOCUMENTS :

It is understood and agreed that the Notice to Bidders, Instructions to Bidders, Proposal, Contract,
Statutory Bond, Performance Bond, Maintenance Bond, Power of Attorney, Certtificates of
Insurance, General Conditions, Specifications, Drawings, Addenda, and duly authorized Change
Orders, together with any and all supplementary drawings furnished by the Engineer as and when
required to make clear and to define in greater detail the intent of the contract, drawings, and
specifications, other drawings, specifications, and engineering data furnished by the Contractor
(when accepted by the Engineer), and instructions furnished by manufacturers of equipment for
the installation thereof, are each and all included in this Contract, and the work shall be done in
full compliance and accord therewith.

GC-3. DEFINITIONS:
Any word, phrase, or other expression defined in this paragraph and used in these Contract
Documents shall have the meaning herein given:

1. "Contract” or "Contract Documents" shall include all of the documents and drawings mentioned
in Paragraph GC-2.

2. "City" shall mean the City of Tulsa, Tulsa County, Oklahoma.

3. "Contractor” shall mean the entity named and designated in the Contract who has entered into
this Contract to perform the work covered thereby, and its, his, or their duly authorized agents
and other legal representatives.

4. "Engineer" shall mean the Director of Engineering Services, or the Architect or Engineers who
have been designated, appointed, or employed by the City for this project, or their duly authorized
agents; such agents acting within the scope of the particular duties entrusted to them in each
case.

5. "Inspector” shall mean the engineering or technical inspector or inspectors duly authorized by
the Engineer, limited in each case to the particular duties entrusted to him or them.

6. "Surety” shall mean any entity that executes, as surety, the Contractor's performance bond,
maintenance bond, and statutory bond securing the performance of this Contract.

GC-1
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7. "Drawings" shall mean and include ali drawings prepared by the City as a basis for proposals;
all drawings submitted by the successful bidder with his proposal and by the Contractor to the
City, when and as accepted by the Engineer, and all drawings submitted by the City to the
Contractor during the progress of the work as provided herein.

8. "Subcontractor” shall mean a person, firm or corporation to whom any portion of this work has
been sublet by the Contractor.

9. "Work" shall mean the task to be performed, necessary for the fulfilment of this Contract.
10. "Unit Price" shall mean the cost per specified unit of measurement of work and/or material.

1. "Lump Sum" shall mean the price of an item of work including all things necessary to complete
the item as shown on the drawings and specifications. Such an item is not measured in units but
is defined by description.

GC-4. MODIFICATIONS AND ALTERATIONS:

In executing the Contract, the Contractor agrees that the City shall have the right to make such
modifications, changes, and alterations as the City may see fit, in the extent, or plan of the Work
agreed to be done or any part thereof, or in the materials to be used therein, either before or after
the beginning of construction thereof, without affecting the validity of the Contract or the liability
of the Sureties upon the performance of this Contract or the Statutory Bond.

Where any modification, change, or alteration increases the quantity of Work to be performed and
is within the scope of a fair interpretation thereof, such increase shall be paid for according to the
quantity of work actually done, either at Unit Prices included in the Confract, or in the absence of
such unit, as extra Work. Modifications and alterations, which reduce the quantity of Work to be
done, shall not constitute a claim for damages or for anticipated profits on Work involved in such
reduction.

The Engineer shall determine, on an equitable basis, the amount of credit due the City for Work
not performed as a result of modifications or alterations authorized hereunder; where the value of
the omitted Work is not fixed by Unit Prices in the Contract; allowance to the Contractor for any
actual loss incurred in connection with the purchase, delivery, and subsequent disposal of
materials and equipment required for use on the Work as actually built; and any other adjustment
of the Contract amount where the method to be used in making such adjustment is not clearly
defined in the Contract Documents. [n this respect, such determination shall be final and binding
only when approved by the Director of Public Works.

GC-5. DRAWINGS TO BE FURNISHED BY CONTRACTOR:

The Contractor shall furnish all shop, fabrication, assembly, foundation, and other drawings
required by the specifications; drawings of equipment and devices, offered by the Contractor for
review by the Engineer, shall be in sufficient detail to show adequately the construction and
operation thereof; drawings of essential details of any change in design or construction proposed
for consideration of the Engineer, by the Contractor in lieu of the design or arrangement required
by the Contract or any item of extra work thereunder. The Contractor shall submit to the Engineer,
the required number, of each copy of such drawing for the Engineer's review. After review by the
Engineer, all such drawings shall become a part of the Contract Documents and the work or
equipment shown thereby shall be in conformity therewith unless otherwise required by the City.

The Engineer's check and acceptance of drawings submitted by the Contractor will be for, and
will cover, only general conformity to the plans and specifications and will not constitute a blanket
acceptance of all dimensions, quantities, and details of the material or equipment shown; nor shall

GC-2
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such acceptance relieve the Contractor of his responsibility for errors contained in such drawings.

GC-6. CONTRACTOR'S BUSINESS ADDRESS:

The business address of the Contractor given in the bid or proposal upon which this Contract is
founded is hereby designated as the place to which all notices, letters, and other communications
to the Contractor may be mailed or delivered. The delivery at the above named address or
depositing in any mailbox regularly maintained by the Post Office, of any notice, letter, or other
communication to the Contractor, shall be deemed sufficient service thereof upon the Contractor
and the date of said service shall be the date of such delivery or mailing. Such address may be
changed at any time by a written instrument, executed by the Contractor and delivered to the
Engineer. Nothing contained herein shall be deemed to preclude or render inoperative the service
of any notice, letter, or communication upon the Contractor personally.

GC-7. CONTRACTOR'S RISK AND RESPONSIBILITY:

The performance of the Contract and the Work is at the risk of the Contractor until the final
acceptance thereof and payment therefor. The Contractor shall take all responsibility of the Work,
and shall bear all losses resulting because of the amount or character of the Work, or because
the nature of the land in or on which the Work is done is different from what is assumed or
expected, or on account of the weather, floods, fire, windstorm, or other actions of the elements,
or any cause or causes, whatsoever, for which the City is not responsible. If the Work or any part
or parts thereof is destroyed or damaged from any of the aforesaid causes, the Contractor, at his
own cost or expense, shall restore the same or remedy the damage.

The Contractor shall, in a good and workmanlike manner, perform all Work and furnish all supplies
and materials, machinery, equipment, facilities, and means, except as otherwise expressly
specified, necessary or proper to perform and complete all Work required by the Contract within
the time herein specified, in accordance with the provisions of these Contract Documents and
Drawings of the Work covered by this Contract, and any and all supplemental Drawings. The
Contractor shall observe, comply with, and be subject to all terms, conditions, requirements and
limitations of the Contract, and shall complete the entire Work to the satisfaction of the Engineer
and of the City.

GC-8. ASSIGNMENT AND SUBLETTING OF CONTRACT:

The Contractor shall give his personal attention to the fulfillment of this Contract, and shall not let,
assign or transfer it or his right, title, or interest in any part thereof, by attorney or otherwise, or
sublet any part of the Work to any other person without the prior consent of the City in writing.

Should any Subcontractor fail to perform his work in a satisfactory manner the Contractor upon
notice from the City shall immediately terminate his subcontract. The Contractor shall be fully
responsible to the City for the acts and omissions of his Subcontractor, and of persons either
directly or indirectly employed by his Subcontractor. Nothing contained in these Contract
Documents shall create any confractual relation between any Subcontractor and the City.

GC-9. CONTRACTOR'S REPRESENTATIVES:
The Contractor shall designate a person on the Work site to represent him when absent from the
Work site.

GC-10. CONTRACTOR AND HIS EMPLOYEES:

The Contractor shall employ competent foremen, experienced mechanics, and others skilled in
the Work in this Contract; and shall promptly discharge any and all incompetent or otherwise
unsatisfactory employees. Contractor's employees directly employed to perform the Work shall
not be paid less than the prevailing minimum wage scale.

Necessary sanitary conveniences for the use of employees on the job site, properly secluded
from public observation, shall be provided and maintained by the Contractor. The construction
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and location of the facility and disposal of the contents shall comply with all laws of the City and
State, relating to health and sanitation regulations.

GC-11. CONTRACTOR'S RIGHT OF PROTEST:

If the Contractor considers any work demanded of him to be outside the requirements of the
Contract, or considers any record or ruling of the Engineers to be unfair, he shall, immediately
upon such Work being demanded or such record or ruling being made, ask for written instructions
or decisions, whereupon he shall proceed without delay to perform the Work or to conform to the
record or ruling; and within ten (10) days after the date of receipt of written instructions or decision,
he shall file a written protest with the Engineer, stating clearly and in detail the basis of his
objections. Except for such protests and objections made of record in the manner herein specified
and within the time stated, the records, rulings, or decisions of the Engineer shall be final and
conclusive.

GC-12. INSURANCE AND BONDS:

The CONTRACTOR (and any subcontractors) shall carry and keep in force during this
Contract, policies of insurance issued by an insurer authorized to transact business in
Oklahoma in minimum amounts as set forth below or as required by the laws of the
State of Oklahoma. The Contractor shall also furnish an Owner's Protective Policy in the
same amounts naming the City of Tulsa as the assured, issued by the same insurance
company as the Contractor’s liability coverage and indemnifying the City of Tulsa against
any and all actions, claims, judgments or demands arising from injuries of any kind and
character sustained by any person or persons because of work performed by the
Contractor.

General Liability Insurance with a bodily injury and property damage combined single
limit of not less than $1,000,000.00 for each occurrence.

Employer’s Liability and Workmen’s Compensation in the amounts as required by law.
The Contractor shall provide proof of such coverage:

(a) By providing Certificate(s) of Insurance prior to the execution of this contract; and

(b) By submitting updated Certificate(s) of Insurance with each and every
subsequent request for payment. The Certificate(s) should show that the policies
are current and should be dated within 30 days of the payment request.

The Contractor shall not cause any required insurance policy to be cancelled or permit it
to lapse. Ifthe Contractor cancels, allows to lapse, fails to renew or in any way fails to
keep any required insurance policy in effect, the City will suspend all progress and/or
final payments for the project until the required insurance is obtained. Further, a
Contractor who fails to keep required insurance policies in effect may be deemed by the
City to be in breach of contract, ineligible to bid on future projects, and/or ineligible to
engage in any new contracts.

The Contractor shall execute and furnish a Statutory Bond for the protection of laborers,
mechanics, and material men in a sum equal to one hundred percent (100%) of the
contract price.

The Contractor shall execute and fumish a Performance Bond in a sum equal to one
hundred percent (100%) of the contract price.

The Contractor shall execute and furnish a Maintenance Bond in a sum equal to one
hundred percent (100%) of the contract price.

GC-4
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Prior to doing blasting, the Contractor shall furnish a Certificate of Insurance, which shall
certify that any damage caused by blasting is within the coverage of the Contractor’s
liability insurance to the full limits thereof.

All bonds and insurance must be executed by a company licensed to do business in the
State of Oklahoma and must be acceptable to the City.

GC-13. TIME FOR COMPL ETION:

For all projects that will impact the public, a public meeting is required before any work is started.
The City of Tulsa requires a minimum of 25 days’ notice to get the public meeting scheduled and
invitations mailed out.

The Work shall commence within ten (10) days from and after the date of a written work order
from the City. The Contractor agrees that the Work shall be performed regularly, diligently, and
uninterruptedly at a uniform rate of progress so as to ensure completion within the number of days
after the day on which the work order is issued. If the Contractor fails to complete all Work within
the time specified, then the Contractor agrees to pay the City, not as a penalty, but as liquidated
damages for breach of contract, the Sum of Two Thousand Five Hundred Dollars ($2,500.00)
for each and every calendar day beyond the date on which the work was to be completed. The
said amount is fixed and agreed upon because of the impracticability and extreme difficulty of
fixing and ascertaining the actual damages the City would sustain in such event. It is expressly
understood and agreed that the said time for completion of the work described herein is a
reasonable time for the completion of same.

The Contractor shall commence work within twenty-four (24) hours of traffic control devices being
established at the project location. if the Contractor fails to commence work within twenty-four
(24) hours of traffic control devices being established at the project location, then the Contractor
agrees to pay the City, not as a penalty, but as liquidated damages the sum of One Thousand
Dollars ($1,000.00) per lane for each day of failure to commence work after the specified time
set forth. The amount is fixed and agreed upon because of the impracticability and extreme
difficulty of fixing and ascertaining the actual damage the City would sustain in such event.

The Contractor will be required to provide a full-time, onsite English-speaking superintendent for
this Work for direct contact with City and coordination of Subcontractors. A working foreman is
not acceptable as a project superintendent. The superintendent shall be required to be present at
the Work site whenever the Contractor or Subcontractors are performing Work. The
superintendent shall be a representative of the Contractor with the authority to make decisions.
If the Contractor fails to provide a non-working superintendent on a day when Work is being
performed, the Contractor agrees to pay the City, not as a penalty, but as liquidated damages for
such breach of contract, the sum of One Thousand Dollars ($1,000.00) for each and every
calendar day it fails fo provide a non-working superintendent at the Work site. This amount is fixed
and agreed upon because of the impracticability and extreme difficulty of fixing and ascertaining
the actual damages the City would sustain in such an event.

It is further agreed that time is of the essence as to each and every portion of this Contract and
the specifications wherein a definite and certain time is fixed for the performance of any act
whatsoever; and where under the Contract an allowance of additional time for completion of any
Work is made, the new time fixed by such extension shall be of the essence of this Contract.

Failure to complete the Work within the specified time, as set forth in the Contract, may be grounds
for disqualification for future consideration for contracts with the City of Tulsa.

Final acceptance of the Work is defined as the completion of the Work and the Contractor moving
off the project site. No defined or additional Work is needed.
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TR B



07/01/23

Contract Evaluation forms will be compiled by City staff upon completion of Work to provide a
record of the Contractor’s performance for use in subsequent projects.

GC-14. EXTENSIONS OF TIME:

Should the Contractor be delayed in the final completion of the Work by any act or neglect of the
City or Engineer, or any employee of either, or strikes, injunctions, fire, or other causes outside of
and beyond the control of the Contractor and which, in the opinion of the Engineer, could have
been neither anticipated nor avoided, then an extension of time sufficient to compensate for the
delay, as determined by the Engineer, shall be granted by the City, provided, however, that the
Contractor shall give the City and the Engineer notice in writing of the cause of each delay on the
“Extension of Time Request” form enclosed in these documents, and agrees that any such claim
shall be fully compensated for by an extension of time to complete performance of the Work.

The Contractor shall submit the “Extension of Time Request” form with each partial payment
application. Failure to submit the Extension of Time Request with a partial payment application
shall constitute a complete waiver of any claim for time extension for the period covered by the
partial payment.

Extensions of time will not be granted for delays caused by unsuitable ground conditions,
inadequate construction force, or the failure of the Contractor to place orders for the equipment
or materials a sufficient time in advance to ensure delivery when needed. Any extension of time
granted by the City shall not release the Contractor and Surety herein from the payment of
liquidated damages as provided in the General Conditions of this Contract, for a period of time
not included in the original Contract or the time extension, as herein provided.

In no event shall the City be liable or responsible to the Contractor, Surety, or any person for or
on account of any stoppage or delay of Work herein provided for by injunction or any other kind
of legal, equitable proceedings, or from or by or on account of any delay from any other cause
whatsoever.

GC-15. ENGINEER'S POWERS AND DUTIES:
The Engineer will provide general administration of the Contract, including performance of the
functions hereinafter described.

The Engineer will be the City's representative during construction and until final payment. The
Engineer will have authority to act on behalf of the City to the extent provided herein unless
otherwise modified by written instrument, which will be shown to the Confractor. The Engineer
will advise and consult with the City, and all of the City's instructions to the Contractor shall be
issued through the Engineer. Nothing contained in the Contract documents shall create any
contractual relationship between the Engineer and the Contractor.

The Engineer shall at all times have access to the Work as provided elsewhere herein. The
Engineer will make periodic visits to the Work site to familiarize himself generally with the progress
and quality of the Work and to determine in general whether the Work is proceeding in accordance
with the Contract. On the basis of his on-site observations as Engineer, he will keep the City
informed of the progress of the Work and will endeavor to guard the City against defects and
deficiencies in the Work caused by the Contractor. The Engineer will not be responsible for
construction means, methods, techniques, sequences, or procedures, or for safety precautions
and programs in connection with the Work and will not be responsible for the Contractor's failure
to carry out the Work in accordance with the Contract. Based on such observations and the
Contractor's applications for payment, the Engineer will determine the amounts owing to the
Contractor and will issue certificates for payment in amounts as provided elsewhere herein.

The Engineer may provide one or more full-time project representatives to assist the Engineer in
carrying out his responsibilities at the Work site. The duties, responsibilities and limitations of
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authority of the Engineer as the City's representative during construction as set forth herein will
not be modified or extended without written consent of the City, the Contractor and the Engineer.

The Engineer will not be responsible for the acts or omissions of the Contractor, any
Subcontractors, or any of their agents or employees, or any other persons performing any of the
Work.

The Engineer shall decide the meaning and intent of any portion of the specifications, and of any
plans or Drawings, where the same are found to be obscure or be in dispute; he shall have the
right to correct any errors or omissions therein when such corrections are necessary to further
the intent of said specifications, plans or Drawings; the action of such correction shall be effective
from the date that the Engineer gives due notice thereof.

Any differences or conflicts, which may arise between the Contractor and other contractors with
the City in regard to their work, shall be adjusted as determined by the Engineer.

Neither the Engineer's authority to act under this article or elsewhere in the Contract nor any
decision made by the Engineer in good faith either to exercise or not to exercise such authority
shall give rise to any duty or responsibility of the Engineer to the Contractor, any Subcontractor,
any manufacturer, fabricator, supplier or distributor, or any of their agents or employees or any
other person performing any of the Work.

Whenever in the Contract the terms "as ordered", "as directed”, “as required”, "as allowed", or
terms of like effect or import are used, or the adjectives "reasonable”, "suitable”, "acceptable”,
"proper", or "satisfactory" or adjectives of like effect or import are used, to describe requirements,
direction, review or judgement of the Engineer as to the Work, it is intended that such requirement,
direction, review, or judgement will be solely to evaluate the Work for compliance with the Contract
(unless there is a specific statement indicating otherwise). The use of any such term or adjective
never indicates that the Engineer shall have authority to supervise or direct performance of the
Work or authority to undertake responsibility contrary to the provisions of this General Condition.

GC-16. CITY'S RIGHT OF INSPECTION:

The City shall appoint or employ such engineers or inspectors as the City may deem proper to
inspect the materials furnished and the work performed, and to determine whether said materials
are furnished and work is performed in accordance with the Drawings and specifications therefor.
The Contractor shall furnish all reasonable aid and assistance required by the Engineer, or by the
Inspectors, for the proper inspection and examination of the Work and all parts thereof, even to
the extent of uncovering or taking out portions of finished Work. Should the Work thus exposed
or examined prove satisfactory, the uncovering or removing and the replacing of the covering or
the making good of the parts removed shall be paid for by the City; however, should the Work
exposed or examined prove unsatisfactory, the uncovering, taking out, replacing, and making
good shall be at the expense of the Contractor.

Such inspection shall not relieve the Contractor of any obligation to perform said Work strictly in
accordance with the Drawings and specifications or any modifications thereto as herein provided;
and the Work not so constructed shall be removed and made good by the Contractor at his own
expense; and free of all expense to the City, whenever so ordered by the Engineer, without
reference to any previous oversight or error in inspection.

GC-17. SUSPENSION OF WORK ON NOTICE:

The Contractor shall delay or suspend the progress of the Work or any part thereof whenever he
shall be so required by written order of the City or Engineer, and for such period of time as it or
he shall require. Any such order of the City or Engineer shall not modify or invalidate in any way
the provisions of this Contract.

GC-18. QUALITY OF WORKMANSHIP:
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All workmanship shall be the best possible, both as to material and labor that could be demanded
by these Contract Documents or if no specific description is given, it is understood that the best
quality is required.

GC-19. SATURDAY, SUNDAY, HOLIDAY, AND NIGHT WORK:

No work shall be done between the hours of 6:00 p.m. and 8:00 a.m., nor on Safurday, Sunday,
or legal holidays without the written approval or permission of the Engineer in each case, except
such work as may be necessary for the proper care, maintenance, and protection of work already
done, or of equipment, or in the case of an emergency.

GC-20. LAWS AND ORDINANCES:

The Contractor shall keep himself fully informed of all existing and current regulations of the City,
county, state and national laws which in any way limit or control the actions or operations of those
engaged upon the Work, or affecting the materials supplied to or by them. The Contractor shall
at all times observe and comply with all applicable ordinances, laws, and regulations; and shall
protect and indemnify the City and the City's employees and agents against any claims or liability
arising from or based on any violations of the same.

The contractor certifies that it and all of its Subcontractors to be used in the performance of the
Contract are in compliance with 25 0.S. Sec. 1313 and participate in the Status Verification
System. The Status Verification System is defined in 25 O. S. Sec. 1312 and includes but is not
limited to the free Employee Verification Program (E-Verify) available at www.dhs.qov/E-Verify.

The Contractor shall take the necessary actions to ensure its facilities are in compliance with the
requirements of the Americans with Disabilities Act (ADA). It is understood that the program of
the Contractor is not a program or activity of the City. The Contractor agrees that its program or
activity will comply with the requirements of the ADA. Any costs of such compliance will be the
responsibility of the Contractor. Under no circumstances will Contractor conduct any activity
which it deems to not be in compliance with the ADA.

GC-21. TAXES AND PERMITS:

Unless otherwise specified in these Contract Documents, the Contractor shall pay all sales, use,
and other taxes that are lawfully assessed against the City or Contractor in connection with the
Work included in this Contract and shall obtain all licenses, permits, and inspections required for
the Work. Contractor shall comply with all zoning ordinances of the City, as provided in the Tulsa
Zoning Code, Title 42 Tulsa Revised Ordinances and conform with all zoning requirements
established by the Tulsa Metropolitan Area Planning Commission and the Board of Adjustment.
Contractor can call the Indian Nations Council of Governments (INCOG) at (918) 584-7526, to
determine if any zoning requirements must be met.

GC-22. PROTECTION OF PROPERTY:

The protection of City, state, and government monuments, street signs, and other City property
is of prime importance, and if the same be damaged, destroyed, or removed, they shall be
repaired, replaced, or paid for by the Contractor.

Work occurring within secured facilities will require the Contractor to obtain City of Tulsa issued
ID badges for all employees and subcontractors requiring facility gate access. The Contractor
will be responsible for all coordination with City Security as necessary to process background
checks and issue badges. The City of Tulsa has the right to deny access to any individual based
on evaluation of background check.

GC-23. PATENT RIGHTS:
All fees for any patented invention, article, or arrangement that is based upon, or in any manner
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connected with the construction, erection, or maintenance of the Work or any part thereof
embraced in the Contract and these specifications, shall be included in the price stipulated in the
Contract for said Work. The Contractor shall protect and hold harmless the City against any and
all demands of such fees or claims.

GC-24. DEFENSE OF SUITS:

In case any action at law or suit in equity is brought against the City or any employer, officer, or
agent thereof, for or on account of the failure, omission or neglect of the Contractor to do and
perform any of the covenants, acts, matters, or things required by this Contract to be done or
performed, or for injury or damage caused by negligence or willful act of the Contractor or his
Subcontractors or his or their agents, or in connection with any claim or claims based on the lawful
demands of Subcontractors, workmen, material men, or suppliers of machinery and parts thereof,
equipment, power tools, and supplies incurred in the fulfillment of this Contract, the Contractor
shall indemnify and save hammless the City and it's employees, officers, and agents, and the
Engineer and any employees, officers and agents thereof, of and from all losses, damages, costs,
expenses, judgements, or decrees whatsoever arising out of such action or suit that may be
brought without requiring said parties to give any notice thereof.

The City may suspend payments of any sum due or to become due for work done on this Contract
until such claims, suits, actions, or proceedings are final and liability has been determined. The
amount of such damages or liability shall be deducted from sums due or to become due on this
Contract. The City will retain the sums mentioned above until the Contractor furnishes evidence
that satisfactory settlement has been made. Any action taken by the City shall not excuse the
Contractor for failure o perform this Contract or bar the City from legal action to recover from the
Contractor the amount of damages or liability suffered in excess of the amount retained.

The Contractor shall furnish the City with satisfactory evidence upon demand that all persons who
have done work on the Contract or furnished materials for the Contract have been paid in full. If
such evidence is not furnished, the amount necessary to pay the lawful claims may be retained
until such evidence is furnished, or if such evidence is not furnished, the City may apply any sums
retained to valid claims and charge the amounts disbursed, including the costs of any action that
may be necessary to prove or disprove the claims against the Contractor.

GC-25. REMOVAL OF CONDEMNED MATERIALS AND STRUCTURES:

The Contractor shall remove from the site of the Work, without delay, all rejected and condemned
materials or structures of any kind brought to or incorporated in the Work, and upon his failure to
do so, or to make satisfactory progress in so doing, within forty-eight (48) hours after the service
of a written notice from the Engineer ordering such removal, the condemned material or structures
may be removed by the City and the cost of such removal be taken out of the money that may be
due or may become due the Contractor by virtue of this Contract. No such rejected or condemned
material shall again be offered for use by the Contractor under this or any other Contract under
this project.

GC-26. EXTRA WORK:

If a modification increases the amount of the Work, and the added Work or any part thereof is of
a type and character which can properly and fairly be classified under one or more Unit Price
items of the Bid Form, then the added Work or part thereof shall be paid for according to the
amount actually done and at the applicable Unit Price. Otherwise, such work shall be paid for as
hereafter provided.

Claims for extra work will not be paid unless the City authorized the work covered by such claims
in writing. The Contractor shall not have the right to take action in court to recover for extra work
unless the claim is based upon a written order from the City. Payments for extra Work will be
based on agreed lump sums or on agreed Unit Prices whenever the City and the Contractor agree
upon such prices before the extra Work is started.
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For the purpose of determining whether proposed extra work will be authorized, or for determining
the payment method for extra work, the Contractor shall submit to the Engineer, upon request, a
detailed cost estimate for proposed extra work. The estimate shall show itemized quantities and
charges for all elements of direct cost. The cost shall include only those extra costs for labor and
materials expended in direct performance of the extra work and may include:

(a) Labor. For all labor and foremen in direct charge of the specific operations, the
Contractor shall receive the rate of wage (or scale) agreed upon in writing before
beginning work for each and every hour that said labor and foremen are actually
engaged in such work. An amount equal to fifteen (15) percent of the sum of the above
items will also be paid the Contractor.

(b) Bond, Insurance, and Tax. For property damage, liability, and workmen's
compensation insurance premiums, unemployment insurance contributions and social
security taxes on the force account work, the Contractor shall receive the actual cost, to
which cost no percentage will be added. The Contractor shall furnish satisfactory
evidence of the rate or rates paid for such bond, insurance, and tax.

(c) Materials. For materials accepted by the Engineer and used, the Contractor shall
receive the actual cost of such materials delivered on the Work site, including
transportation charges paid by him (exclusive of machinery rentals as hereinafter set
forth), to which cost ten (10) percent will be added.

(d) Equipment. For any machinery or special equipment (other than small tools), including
fuel, lubricants and transportation costs, the use of which has been authorized by the
Engineer, the Contractor shall receive the rental rates agreed upon in writing before
such work is begun for the actual time that such equipment is in operations on the Work,
as provided in the ODOT Subsection 109.04 (b3), to which rental sum no percentage will
be added.

(e) Miscellaneous. No additional allowance will be made for general superintendence, the
use of small tools, or other costs for which no specific allowance is herein provided.

The form on which field cost records are kept, the construction methods and the type and quantity
of equipment used shall be submitted to the Engineer for approval.

Construction equipment which the Contractor has on the Work site and which is of a type and
size suitable for use in performing the extra Work shall be used. The hourly rental charges for
equipment, including all insurance, taxes, fuel, and operating costs, shall not exceed twelve (12)
percent of the latest applicable Associated Equipment Distributors published monthly rental rates
and shall apply to only the actual time the equipment is used in performing the extra Work.

When extra Work requires the use of equipment which the Contractor does not have on the Work
site, the Contractor shall obtain the approval of the Engineer before renting or otherwise acquiring
additional equipment. The rental charges for the additional equipment shall not exceed the latest
applicable Associated Equipment Distributors published rental rates.

The Contractor shall file with the Engineer, certified lists in duplicate, of any equipment and the
schedule of pay rates for common and semi-skilled labor and operators of various classes which
are intended to be used in performing the Work covered by this Contract. These rates shall be
subject to the review of the Engineer. This information will be used by the Engineer for
computation of extra work as mentioned above; however, if the Contractor fails to file these lists
with the Engineer prior to starting any Work covered by this Contract, then the Engineer's
computation shall be based on average wages and rates paid on City work.
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GC-27. PAYMENT FOR CONTRACTOR'S PLANT AND MISCELLANEOUS TEMPORARY
WORK:

For providing plant, tools, and equipment, and for furnishing, erecting, maintaining, and removing
scaffolding and construction plant, construction roads, camps, sanitary conveniences, temporary
water supply, trestles, dewatering and other temporary works, the Contractor shall receive no
direct payment, but compensation for them shall be considered as having been included in the
prices stipulated for the appropriate items.

GC-28. BASIS OF PAYMENT FOR ITEMS OF WORK:

The Contractor shall be paid for all Work performed under the Contract based on the Engineer's
computations of as-builf quantities and the Contractor's Unit Price or Lump Sum bid per item.
This payment shall be full compensation for furnishing all supplies, materials, tools, equipment,
transportation, and labor required to do the Work; for all loss or damage, because of the nature
of the work, the action of the elements or any unforeseen obstruction or difficulty which may be
encountered in the performance of the Work, and for which payment is not specifically provided;
for ali expense incurred by or because of any suspension or discontinuance of all or any part of
the Work: and for faithfully completing the Contract according to the Drawings and specifications
and requirements of the Engineer.

GC-29. PAYMENTS:

(1) Partial: If the work is progressing in good and workmanlike manner and if the Contractor is
faithfully carrying out the terms of this Contract, approximate estimates of the work done shall be
made by the Engineers between the first and fifteenth of each calendar month, including labor
actually performed and supplies or materials actually used or incorporated in the Work, and an
allowance will be made for acceptable materials satisfactorily delivered, stored and secured on
the site of the Work in such amount as can be incorporated in the Work within a reasonable time.
The City shall have a lien as owner on any materials stored on the site of the Work.

Each partial estimate for payment shall contain or have attached an affidavit in the form found in
this book of specifications, as required by law.

The Contractor shall submit with each partial pay estimate a complete list of vendors and suppliers
with itemized purchases and invoices from each vendor. Each list shall contain the name of the
contractor or Subcontractor ordering the materials or supplies, and the specific use or placement
of each of the materials purchased by the City of Tulsa for this project in accordance with Article
IIB of the Confract. At the direction of the Contractor, the City of Tulsa will withhold retainage in
the amount of 5% on materials and supplies to be purchased under the terms of this Contract.

Each month that work is performed for which payment is due, the Contractor shall submit to the
Engineer an application for such payment, provided said payment is not less than $1,000.00, and,
if required, receipts or other vouchers from Subcontractors showing his payments to them shall
be submitted.

Each estimate shall be of the approximate value of all work performed and materials in place or
delivered to the Work site, determined as aforesaid from the beginning of this contract to the date
fixed for the current estimate, from which shall be deducted five percent (5%) or a lesser amount
approved by the City, and, in addition thereto, all previous payments and all other sums withheld
under the foregoing provisions of this Contract, the remainder to become due and payable; after
the estimate has been reviewed and signed by the Engineer the City shall pay the estimate in the
regular manner in the amount determined as due unless it shall be known by the City that there
is good reason under the terms of this Contract for withholding same.

When the Contractor has completed Work constituting more than fifty percent (50%) of the total
Contract amount, the retainage will continue at two and one-half percent (2.5%} for the balance
of the remaining work; provided, however, that the City or its duly authorized representative has
determined that satisfactory progress is being made and upon approval by the Surety.
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The Contractor may withdraw any part or the whole of the amount which has been retained from
partial payment to the Contractor pursuant to the terms of Contract, upon depositing with or
delivery to the City:

(1 United States Treasury Bonds, United States Treasury Notes, United States
Treasury hills, or

(2) General Obligation Bonds of the State of Oklahoma, or

(3) Certificates of Deposit from a state or national bank having its principal office in
the State of Oklahoma.

No retained amount shall be withdrawn which would represent an amount in excess of the market
value of the securities at the time of deposit or of the par value of such securities, whichever is
lower.

All partial estimates are subject to correction in the finai estimate.

(2) Final Payment:
When this contract, in the opinion of the Engineer, shall be completely performed on the part of

the Contractor, the Engineer shall proceed with all reasonable diligence to measure up the Work
and shall make out the final estimate for the same, and shall, except for cause herein specified,
give to the Contractor, within thirty (30) days after receiving said certificate, an order on the City
for the balance found to be due, excepting therefrom such sum or sums as may be lawfully
retained under any of the provisions of the Contract; PROVIDED, that nothing herein contained
shall be construed to affect the rights of the City hereby reserved to reject the whole or any portion
of the aforesaid Work should the said estimate and certificate be found or known to be inconsistent
with the terms of this Contract or otherwise improperly given; PROVIDED, that if, in case after the
work hereunder has been accepted and final payment made, it shail be discovered that any part
of the Contract has not been fully performed or has been done in an improper or faulty manner,
the Contractor shall immediately remedy such defect, or, in case of neglect to do so within a
reasonable time after notice thereof, shall be liable for and shall pay to the City the cost of
remedying such defect or a sum equal to the damages sustained thereby, as the City shall elect,
and the acceptance of and final payment for the Work shall be no bar to suit on any bond against
any principal or principals, or Surety or Sureties, or both, given for the due performance of the
Contract, or for the recovery of such cost or the equivalent of such damage.

The City will pay to the Contractor interest at the rate of three-fourths percent (3/4%) per month
on the final payment due the Contractor. For lump sum contracts, the interest shall commence
thirty (30) days after the Work under the Contract has been completed and accepted and all
required material certifications and other documentation required by the Contract have been
furnished the City by the Contractor and shall run until the date when the final payment or estimate
is tendered to the Contractor. For contracts bid by Unit Prices, the interest will commence sixty
(60) days after the above conditions are satisfied. When contract quantities or the final payment
amount is in dispute, the interest-bearing period will be suspended until the conclusion and
settlement of the dispute.

GC-30. CONTRACTOR REIMBURSEMENT FOR SURETY BOND:

For contracts of $1,000,000.00 or more, the Contractor may receive reimbursement for the cost
of the surety bonds after issuance of a work order. To receive reimbursement, the Contractor
shall submit a standard partial payment form and affidavit, and a copy of the surety bond invoice.
The final partial pay estimate will be reduced by the amount paid for surety bond reimbursement.

GC-31. RELEASE OF LIABILITY AND ACCEPTANCE:
The acceptance by the Contractor of the final payment shall operate as, and shall be a release to
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the City and every employee, officer and agent thereof, from all claims and liability to the
Contractor for anything done or furnished for or relating to the Work, or for any act or neglect of
the City or of any person relating to or affecting the Work, and, following such acceptance, no
person, firm, or corporation other than the signer of this Contract as Contractor, will have any
interest hereunder, and no claim shall be made or be valid, and neither the City nor any
employees, officers, or agents thereof shall be liable or be held to pay any money, except as
herein provided.

It shall be the duty of the Engineer to determine when the Work is completed and the Contract
fulfilled, and to recommend its acceptance by the City. The Work herein specified to be performed
shall not be considered finally accepted until the City has accepted ail the Work.

GC-32. RIGHT OF CITY TO TERMINATE CONTRACT:

if the Work to be done under this Contract shall be abandoned by the Contractor, or if this Contract
shall be assigned by him otherwise than as herein provided, or if the Contractor should be
adjudged bankrupt, or if a general assignment of his assets be made for the benefit of his
creditors, or if a receiver should be appointed for the Contractor or any of his property; or if at any
time the Engineer shall certify in writing to the City that the performance of the Work under this
Contract is being unnecessarily delayed, or that the Contractor is executing the same in bad faith
or otherwise not in accordance with the terms of the Contract; or if the work be not substantially
completed within the time named for its completion, or within the time to which such completion
date may be extended, then the City may serve written notice upon the Contractor and his Surety
of said City's intention to terminate this Contract, and unless within five (5) days after service of
such notice upon the Contractor, a satisfactory arrangement is made for the continuance of the
Contract, this

Contract shall cease and terminate. In the event of such termination, the City shall immediately
serve notice upon the Surety and Contractor, and the Surety shall have the right to take over and
complete the Work, provided, however, that if the Surety does not commence performance
thereof within fifteen (15) days from the date of said notice of termination, the City may take over
the Work and perform same to completion, by Contract or otherwise, for the account and at the
expense of the Contractor, and the Contractor and his Surety shall be liable to the City for any
and all excess cost sustained by the City by reason of such performance and completion. In such
event the City may take possession of and utilize in completing the Work, all such materials,
equipment, tools, and plants as may be on the site of the Work and necessary therefor. The
Contractor shall not receive any other payment under the Contract until said Work is wholly
finished, at which time, if the unpaid balance of the amount to be paid under the Contract shall
exceed the expense incurred by the City in finishing the Work as aforesaid, the amount of the
excess shall be paid to the Contractor, but if such expense shall exceed the unpaid balance, the
Contractor shall pay the difference to the City.

GC-33. ADMINISTRATIVE COSTS AND FEES:

Cash Improvements - In the event the improvements are to be paid for in cash, the costs and fees
for publication, engineering, filing, recording, abstracting, acquisition of easements, flushings, and
pipe testing, shall be paid by the City unless otherwise provided for in these Contract Documents.

Assessment Improvements: In the event the improvements are to be paid for by the issuance of
special assessment bonds, the costs and fees for publication, engineering, filing, recording,
abstracting, acquisition of easements, flushing, pipe testing, and other authorized costs shall be
added to the contract price and paid for in the same manner as the other Work included in this
Contract. The Contractor shall pay the City the amount of said charges before the execution and
delivery of the special assessment bonds or other payments. If the Contractor fails, neglects, or
refuses to pay said charges within thirty (30) days after the bonds are ready for delivery, he shall
pay the City interest at the rate of seven percent (7%} per annum and shall be liable for same in
a civil suit. The Contractor shali pay the pipe testing fees direcily to the testing laboratory.

GC-34. PAYMENT OR ACCEPTANCE NOT A WAIVER BY CITY:
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Neither acceptance by the City or the Engineer or any employee of either nor any order by City
for the payment of money, or the payment thereof, nor any taking of possession by City, nor the
granting of any extension of time, shall operate as a waiver of any rights or powers of the City
hereunder, and in the event that after the Work hereunder has been accepted and final payment
made, it should be discovered that any part of this Contract has not been fully performed, or has
been done in a faulty or improper manner, the Contractor shall immediately remedy such defect,
or in the event of neglect to do so within a reasonable time after notice thereof, shall be liable for
and shall pay to City the cost of remedying such defect, or a sum equal to the damage caused
thereby, as City may elect. The acceptance of the Work or final payment therefor shall be no bar
to suit against the Contractor or Surety, or both.

GC-35. CONTRACTOR'S OBLIGATION AFTER ACCEPTANCE:

Contractor further agrees, without cost other than is specially provided for in this Contract, at any
and all times during one (1) year next following the completion and final acceptance of the Work
embraced in this Contract, without notice from City, to repair or rework any work that fails to
function properly due to defective material or workmanship and to indemnify, save harmless and
defend the City from any and all suits and actions of every description brought against City for, or
on account of injuries or damages alleged to have been received or sustained by any party or
parties by reasons of, or arising out of the failure of Contractor to repair or rework any work where
such failures have occurred, which said injuries or damages are alleged to have been received
or incurred within one (1) year from the final acceptance of the Work hereunder, and to pay any
and all judgements that might be rendered against City in any suits and actions, together with
such expenses or attorney fees expended or incurred by City in the defense thereof, and
Contractor hereby expressly waives any notice that might by law be required to be given to them
by City of any defect, break, settling, or failure or of any other condition that might be the cause
of injury or damage to any person on account of which a claim or suit might be made or filed
against City, or a judgement taken for damages against City. It is expressly agreed that the
acceptance of the Work by City shall constitute no bar against any person injured or damaged by
the failure of the Contractor to perform all of his covenants and agreements hereunder from
maintaining an action against the Contractor, or against City from enforcing its rights against the
Contractor hereunder.

GC-36. NOTICES:

Any notices or other communications hereunder may be given to Contractor at the address listed
in the Proposal, to the Surety at the office of the Attorney-in-Fact signing the bond or at Surety's
home office address on file with the Insurance Commissioner of the State of Oklahoma, and to
City in care of the Deputy Director of Public Works, or at such other place as may be designated
in writing. The delivery to such address, or depositing in any mailbox regularly maintained by the
Post Office, of any notice, letter, or other communication to the Contractor, shall be deemed
sufficient service thereof, and the date of said service shall be the date of such delivery or mailing.

GC-37. RELATION TO OTHER CONTRACTORS:

Nothing herein contained and nothing marked upon the Drawings shall be interpreted as giving
the Contractor exclusive occupancy of the territory or right-of-way provided. The City and its
employees, officers, and agents for any just purpose, and other contractors of the City for any
purpose required by their respective contracts, may enter upon or cross this territory or occupy
portions of it or take materials therefrom as directed or permitted. When two or more contracts
are being executed at one time on the same or adjacent land in such manner that the work on
one contract may interfere with the work on another, the Engineers shall decide which contractor
shall cease work and which shall continue, or whether the work on both contracts shall progress
at the same time and in what manner. When the territory of one contract is the necessary or
convenient means of access for the transportation or movement of men, machines, or appliances
for the execution of another contract, such privilege of access or any other reasonable privilege
may be granted by the Engineers to the contractor desiring it, to the extent, amount, in the manner
and at the time permitted. Any decision regarding the method or time of conducting the work or
the use of the territory shall not be made the basis of claims for delay or damage except as
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otherwise stipulated. The Contractor shall not cause any unnecessary hindrance or delay to any
other contractors on the premises, and shall bear all damages done to the work of such other
contractors by him or by his employees.

GC-38. PARTIAL OCCUPANCY AND USE:

The City, upon advance written notification to the Contractor, shall have the right to occupy and
use any completed or partially completed portions of the Work site when such occupancy and use
are in the City's best interest, notwithstanding completion of the entire project.

Such partial occupancy and use shall be upon the following terms:

a. The Engineer shall make an inspection of the portion or portions of the Work concerned,
and report to the City his findings as to the acceptability and completeness of the Work.
The Engineer's report shall include a list of items to be completed or corrected before final
payment.

b. The City, upon acceptance of the Engineer's report, shall give wriiten notice to the
Contractor of the City's intention to occupy and use said portions of the Work site. The
City's notice shall include a copy of the Engineer's report, shall clearly identify the portions
of the Work site to be occupied and used, and shall establish the date of said occupancy
and use. :

c. From the date thus established, the City shall assume all responsibilities for operation,
maintenance, and the furnishing of water, gas, and electrical power for the portions of the
Work site thus occupied and used. The City shall have the right to exclude the Contractor
from those portions of the Work site but shall provide the Contractor reasonable access
to complete or correct necessary items of Work.

d. The one-year guarantee required by the General Conditions shall not begin until
completion and final acceptance of the entire project, except as to any items of mechanical
or electrical equipment such as pumps, blowers, process equipment, instrumentation,
controls, metering equipment, heating, and ventilating equipment and similar itetns having
movable or operable components, and any of which are thus used by the City. For said
equipment, the one-year warranty shall start from the date established in the written notice
from the City.

e. Occupancy or use of any space in the Work site shall not constitute acceptance of Work

not performed in accordance with the Contract, nor relieve the Contractor of liability to

_perfom any Work required by the Contract but not completed at the time of said
occupancy and use.

f. The Contractor shall not be held responsible for normal wear and tear or damage resuiting
from said occupancy, except to the extent that such damage is covered by the one-year
guarantee.

g. The partial occupancy and use of any portions of the Work site by the City shall not
constitute grounds for claims by the Contractor for release of any amounts retained from
payments under the provisions of the Contract. The retained amounts will not be due until
completion of the entire project for final acceptance and final payment, as set forth in the
General Conditions.
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SPECIAL PROVISION
SUPPLEMENTAL CONTRACT REQUIREMENTS
PROJECT NO. CP 24-20
TULSA ZOO — RAINFOREST HVAC / ELECTRICAL UPGRADES

Successful Contractor shall return fully executed contract documents
(including bonds and insurance) to the City of Tulsa, Contract
Administration Section 175 E. 2" Street, Ste. 261, OK 74103

within two (2) weeks after bid opening.

If the successful Contractor can provide proper bonds and insurance and

the contract is executed, the Pre-Construction Conference for this project
will be held within eight (8) weeks after bid opening.

SCRA1
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SPECIAL PROVISIONS
INSURANCE REQUIREMENTS

In reference to Ordinance No. 24616 Adoption of State Specification for Highway Construction, Section
107.12 shall be modified as follows:

The CONTRACTOR (and any subcontractors) shall carry and keep in force during this Contract, policies
of insurance issued by an insurer authorized to transact business in Oklahoma in minimum amounts as set
forth below or as required by the laws of the State of Oklahoma. The CONTRACTOR shall also furnish
an Owner’s Protective Policy in the same amounts naming the City of Tulsa as the assured, issued by the
same insurance company as the CONTRACTOR’S liability coverage and indemnifying the City of Tulsa
against any and all actions, claims, judgments or demands arising from injuries of any kind and character
sustained by any person or persons because of work performed by the CONTRACTOR.

General Liability Insurance with a bodily injury and property damage combined single limit of not less
than $1,000,000.00 for each occurrence.

Employer’s Liability and Workmen’s Compensation in the amounts as required by law.
The CONTRACTOR shall provide proof of such coverage:
(a) By providing Certificate(s) of Insurance prior to the execution of this contract; and

(b) By submitting updated Certificate(s) of Insurance with each and every subsequent request for
payment. The Certificate(s) should show that the policies are current and should be dated within 30 days
of payment request.

The CONTRACTOR shall not cause any required insurance policy to be cancelled or permit it to lapse. If
the CONTRACTOR cancels, allows to lapse, fails to renew or in any way fails to keep any required
insurance policy in effect, the City will suspend all progress and/or final payments for the project until the
required insurance is obtained. Further, a CONTRACTOR who fails to keep required insurance policies
in effect may be deemed by the City to be in breach of contract, ineligible to bid on future projects, and/or
ineligible to engage in any new contracts.

The Contractor shall execute and furnish a Statutory Bond for the protection of laborers, mechanics, and
material men in a sum equal to one hundred percent (100%) of the contract price.

The Contractor shall execute and furnish a Performance Bond in a sum equal to one hundred percent
(100%) of the contract price.

The Contractor shall execute and furnish a Maintenance Bond in a sum equal to one hundred percent
(100%) of the contract price.

Prior to doing blasting, the Contractor shall furnish a Certificate of Insurance, which shall certify that any
damage caused by blasting is within the coverage of the Contractor’s liability insurance to the full limits
thereof.

ATl bonds and insurance must be executed by a company licensed to do business in the State of Oklahoma
and must be acceptable to the City.

IR-1
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SPECIAL PROVISIONS GENERAL
1. Work Days: All work to be completed within 270 calendar days for the Base Bid.

2. No work shall be done between the hours of 6:00 p.m. and 8:00 a.m., nor on
Saturday, Sunday, or legal holidays without the prior written approval or permission
of the Engineer in each case, except such work as may be necessary for the proper
care, maintenance, and protection or work already done, or of equipment, or in the
case of an emergency.

3. Traffic Control: All work shall be done in cooperation with the City to establish,
install, maintain and operate complete, adequate and safe traffic control during the
entire construction period. Barricades, signs, lights, flags and all other traffic
control devices shall meet the requirements and specifications of the Standard
Drawings entitled “Typical Applications of Traffic Control Devices™ and shall be
approved by the Traffic Engineer of the City of Tulsa. Two-way traffic shall be
maintained at all times, unless otherwise approved by the Engineer. All
contractors shall contact the City of Tulsa Traffic Engineering Section before
removing or replacing traffic devices, detector loops and street signs. A traffic plan
must be submitted for any temporary street closure at least 2 working days prior
to planned closing.

4, Contractor shall provide an acceptable 10’ straightedge for this Project. Al
transverse joints shall be straight edged and approved by the Engineer. Surface
elevations will meet ODOT 401.04 and all other contract requirements.

5. The Engineer may do quality assurance testing in addition to that performed by the
Contractor. The Engineer or a testing laboratory designated by the Engineer will
do any testing for quality assurance. The City will pay ali costs of quality
assurance.

6. Full depth sawing of patches is required. This area to be removed shall be marked
by the Contractor under the direction of the Engineer. The Contractor will provide
personnel and equipment for marking of the patches as directed by the Engineer.
Cost of full depth sawing shall be included in bid item for paiching areas.

7. Areas to be patched shall be delineated in a straight-line geometric pattern. Vhen
completed, the patch shall be level and provide a smooth riding surface. Portland
Cement Concrete patches will be protected from all traffic for a minimum period of
24 hours before removal of protective devices. No open excavations will be left
overnight.

8. All asphalt patch work will require that asphalt rollers and an asphalt laydown
machine be available for use on the job as directed by the Engineer.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Contractor will be required to employ the use of an Automatic Grade Referencing
System. The equipment shall be capable of accurately and automatically
establishing grades along each edge of the machine by referencing the existing
pavement by means of a ski or joint matching shoe, or from an independent grade
control. Minimum length of ski shall be 40'".

Prior to application of tack coat, the street shall be blown clean with compressed
air to the satisfaction of the Engineer.

The tack coat must be uniformly distributed and adequately cured prior to
beginning the overlay.

Contractor shall be responsible for cleanup and/or removal of any excessive over
spray of any tack coat material to the satisfaction of the Engineer.

Debris from routing of cracks and cold milling shall be swept and vacuumed from
the street to the satisfaction of the Engineer.

Contractor will be responsible for preparation and distribution of a written notice to
residents within 48 hours of beginning miling and overlay operations. Costs
associated with this requirement will be included in other items of work.

Contractor shall provide a continuous work effort towards total completion of the
work in an area prior to moving to a different location.

No masonry structures shall be used in street right of way. Either precast or cast-
in-place structures shall be used.

No lifting holes will be allowed in any reinforced concrete pipes or reinforced
concrete boxes.

No fly ash is allowed to be used on this project.

The Contractor certifies that it and ali of its Subcontractors to be used in the
performance of the Contract are in compliance with 25 O.S. Sec. 1313 and
participate in the Status Verification System. The Status Verification System is
defined in 25 O. S. Sec. 1312 and includes but is not limited to the free Employee
Verification Program (E-Verify) available at www.dhs.qov/E-Verify.

Driveways. Access to properties and businesses adjacent to the right of way must
be provided and maintained at all times unless otherwise directed/approved by the
Engineer. The Contractor will contact the business or property owner at least 5
days in advance of any driveway closure. Driveways and patches in front of
driveways, which are removed, shall not be left unusable overnight. If concrete
cannot be placed the same day as removal, the Contractor shall furnish screening
or other suitable aggregate material to maintain temporary access until concrete
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21.

22.

23.

24,

25.

26.

can be placed. The cost of placing and removing the material for temporary access
shall be included in the pay item for Concrete Driveway (High Early Sirength).
Failure to leave any driveway usable will subject the Contractor to a $1000.00
per day fine for each and every calendar day that the driveway retnains non-
useable. The only exception for a driveway to be non-useable is to allow for curing
time for concrete. Cure time will not exceed 48 hours.

Driveways in excess of 18-feet in width shall be constructed in half-sections and
access shall be maintained at all times.

Contractor shail prepare and present a schedule and plan for lane and driveway
closures throughout the project. The Contractor shall include in the plan, driveway
signage for local business access. Payment for signs will be included under the
pay item “Signage for Local Business Access” and will be paid for by the square
foot. Coordination with the City of Tulsa and local business operators shall be
required before a driveway schedule and plan is approved.

Contractor shall coordinate with the City of Tulsa and local business operators to
identify opportunities to perform weekend or “after business hours” construction on
driveways to minimize impacts to the area.

Local and through traffic shall be maintained at all times through the project unless
otherwise permitted by the Engineer. All public and private streets shall be
accessible at all times. Ali detours, horizontal traffic movements, etc. are directly
related to the sequence of work; therefore, the Contractor shall proceed with his
construction operation in conformity with the details shown on the plans and as
required by this special provision.

Traffic must be handled appropriately through the entire project during construction
and it shall be the responsibility of the Contractor to provide for the safety and
comfort of the traveling public at all times. The Contractor shall be required to give
the traveling public at least five (5) days advance notice of any lane and/or street
closures.

The Contractor may propose/recommend modifications to the sequence of work
for consideration by the Engineer. Any major recommended modification by the
contractor shall include any changes to the various pay items, impact to traffic, and
effect of overall project in time and cost, etc. The Contractor shall not proceed with
any construction operations based on a revised phasefsequence until the
Contractor obtains written approval from the Engineer.
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27.

Two lanes shall remain open to traffic, one in each direction, throughout all phases
of construction, unless otherwise approved/directed by the Engineer. Left turn
lanes shall remain open to traffic throughout all phases of construction, unless
otherwise approved/directed by the Engineer. Transitions from pavement
elevations through construction areas io access driveways or intersections shall
be the Contractor's responsibility. Contractor shall maintain signs and markings
on a continuous basis.
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SPECIAL PROVISIONS
TIME FOR COMPLETION

The work shall commence within ten days from and after the date of a written work
order from the City. The Contractor agrees that the work shall be prosecuted
regularly, diligently and uninterruptedly at a uniform rate of progress so as to
ensure completion within the number of days after the day on which the work order
is issued. |If the Contractor shall fail to complete all work within the time specified,
then the Contractor agrees to pay the City, not as a penalty, but as liquidated
damages for Breach of Coniract, the Sum of Two Thousand Five Hundred
Dollars ($2,500.00) for each and every calendar day for failure to complete all
work within the time specified. The said amount is fixed and agreed upon because
of the impracticability and extreme difficulty of fixing and ascertaining the actual
damages the City would in such event sustain. It is expressly understood and
agreed that the said time for completion of the work described herein is a
reasonable time for the completion of same.

If the Contractor shall fail to complete reconstruction of a segment of roadway
within thirty (30) days of beginning the reconstruction operation, then the
Contractor agrees to pay the City, not as a penalty, but as liquidated damages for
such breach of contract, the sum of Two Thousand Five Hundred Dollars
($2,500.00) for each and every calendar day of failure to complete the work after
the specified time. The said amount is fixed and agreed upon because of the
impracticability and extreme difficulty of fixing and ascertaining the actual damages
the City would in such event sustain. This time constraint applies only to roadways
to be reconstructed and includes all subsidiary work items required to complete
the reconstruction. Subsidiary items not required to complete the reconstruction
are not subject to this time consiraint.

If the Contractor shall fail to complete overlaying of any separately milled segment
of roadway within twenty (20) days of beginning the milling operation, then the
Contractor agrees to pay the City, not as a penalty, but as liquidated damages for
such breach of contract, the sum of Two Thousand Five Hundred Dollars
($2,500.00) for each and every calendar day of failure to complete the work after
the specified time. The said amount is fixed and agreed upon because of the
impracticability and extreme difficulty of fixing and ascertaining the actual damages
the City would in such event sustain. The City will authorize when milling is to be
done based on weather conditions. This time constraint applies only to segments
to be milled and includes all subsidiary work items required to complete the
overlay. Subsidiary items not required to complete the overlay are not subject to
this time constraint.

The Contractor shall commence work within 24 hours of traffic control devices

being established at the project location. If the Contractor shall fail to commence
work within 24 hours of traffic control devices being established at the project
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location, then the Contractor agrees to pay the City, not as a penalty, but as
liquidated damages for such breach of contract, the sum of One Thousand
Dollars ($1,000.00) per lane for each day of failure to commence work after the
specified time set forth. The amount is fixed and agreed upon because of the
impracticability and extreme difficulty of fixing and ascertaining the actual damage
the City would in such event sustain.

Within 14 days after Bid Opening and prior to Award of Bid the successful
Contractor will be required to furnish the Engineer with a progress schedule, in a
format approved by the Engineer, setting forth in detail the procedure he proposes
to follow, and giving the dates on which he expects to start and to complete
separate portions of the work. If at any time, in the opinion of the Engineer, proper
progress is not being maintained, such changes shall be made in the schedule of
operations, which will satisfy the Engineer that the work will be completed within
the period stated in the Proposal. Monthly progress meetings will be conducted to
maintain coordination between all project entities.

The Contractor will be required to provide a full-time, onsite English speaking
superintendent for this Project for direct contact with City and coordination of
subcontractors. A working foreman is not acceptable as a project superintendent.
The superintendent shall be required to be present at the work site whenever the
Contractor or subcontractors are performing work. The superintendent shall be a
representative of the Contractor with the authority to make decision. If the
Contractor shall fail to provide a non-working superintendent on a day when work
is being performed, then the Contractor agrees to pay the City, not as a penalty,
but as liquidated damages for such breach of contract, the sum of One Thousand
Dollars ($1,000.00) for each and every calendar day of failure to provide a non-
working superintendent at the work site. The said amount is fixed and agreed upon
because of the impracticability and extreme difficulty of fixing and ascertaining the
actual damages the City would in such event sustain.

It is further agreed that time is of the essence of each and every portion of this
Contract and the specifications wherein a definite and certain time is fixed for the
performance of any act whatsoever; and where under the contract an allowance
of additional time for completion of any work is made, the new time fixed by such
extension shall be of the essence of this Contract.

Should the Contractor be delayed in the final completion of the work by any act or
neglect of the City of Tulsa, or of any employees of either, or by strikes, injunctions,
fire or other cause or causes outside of and beyond the control of the Contractor
and which, in the opinion of the Engineer, could have been neither anticipated or
avoided, then an extension of time sufficient to compensate for the delay as
determined by the Engineer, shall be granted by the City, provided however, that
the Contractor shall give the City and the Engineer notice in writing of the cause of
the delay in each case on the Extension of Time Request Form enclosed in these
documents, and agrees that any such claim shall be fully compensated for by an
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10.

11.

12.

13.

extension of time to complete performance of the work included herein.

The Contractor shall submit the Extension of Time Request Form with each partial
payment application. Failure to submit the Extension of Time Request with a
partial payment application shall constitute a complete waiver of any claim for time
extension for the period covered by the partial payment.

Extension of time may be granted for delays caused by unsuitable weather.
Extension of time will not be granted for delays caused by ground condition,
inadequate construction force, or the failure of the Contractor to place orders for
equipment or materials a sufficient time in advance to ensure delivery when
needed. Any extension of time by the City shall not release the Contractor and
surety herein from the payment of liquidated damages for a period of time not
included in the original contract or the time extension as herein provided.

Failure to complete project within specified time, as set forth in the Contract, may
be grounds for disqualification for future consideration for contracts with the City
of Tulsa.

Final Acceptance of the Project will be in strict accordance with ODOT
Specification 105.17— Project Completion and Acceptance and ODOT
Specification 104.10— Final Cleaning Up and defined as “The date on which the
Request for Action (RFA) for final payment has been signed by the Mayor of the
City of Tulsa.”

Contract Evaluation forms will be compiled by City staff upon completion of this

Project to provide a record of the Contractor's performance for use in subsequent
projects.
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SPECIAL PROVISIONS

ADDITIONAL TIME ALLOWED FOR ADDITIVE ALTERNATES

11 ADDITIONAL TIME FOR ALTERNATES
A Days allowed to complete Base Bid Work for the Project is indicated on the Bid Form.

B. Should the City decide to award any additive alternates, additional time will be awarded
according to the following schedule:

. Base Bid = As shown on Bid Form

. Add Alternate #1 = 120 calendar days

END OF SECTION
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SPECIAL PROVISIONS

SUBSTANTIAL COMPLETION

SUBSTANTIAL COMPLETION
Re: General Conditions

Substantial Completion shall mean; the time at which the Work (or a specified part thereof) has
progressed to the point where, in the opinion of the Architect/Engineer of Record, City Design,
City Field Engineering, and the User Group/Tenant are in agreement that the Work (or a
specified part thereof) is sufficiently complete, in accordance with the Contract Documents, so
that the Work (or a specified part thereof) can be utilized for the purposes for which it is
intended. The terms “substantially complete” and “substantively complete” as applied to all or
part of the Work refer to Substantial Completion thereof.

When Contractor considers the entire Work ready for its intended use Contractor shall notify the
Architect/Engineer of Record, Owner (City Design, City Field Engineering), and User
Group/Tenant in writing that the entire Work is substantially complete (except for items
specifically listed by Contractor as incomplete) and request the Architect/Engineer of Record
issue a certificate of Substantial Completion.

Promptly after Contractor's notification, Architect/Engineer of Record, Owner (City Design, City
Field Engineering), and User Group/Tenant shall make an inspection of the Work to determine
the status of completion. If the Architect/Engineer of Record does not consider the Work
substantially complete, Architect/Engineer of Record will notify Contractor in writing giving the
reasons therefor.

If Architect/Engineer of Record considers the Work substantially complete, Architect/Engineer of
Record will deliver to Owner a tentative certificate of Substantial Completion which shall fix the
date of Substantial Completion. There shall be attached to the certificate a tentative list of items
to be completed or corrected before final payment.

Final Inspection: Upon written notice from Contractor that the entire Work or an agreed portion
thereof is complete, Architect/Engineer of Record will promptly make a final inspection with
Owner (City Design, City Field Engineering) and User Group/Tenant and Contracior, and will
notify Contractor in writing of all particulars in which this inspection reveals that the Work is
incomplete or defective. Contractor shall immediately take such measures as are necessary to
complete such Work or remedy such deficiencies.

END OF SECTION
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SPECIAL PROVISIONS
OWNER ALLOWANCE

The “Owner Allowance” may be used for various work and miscellaneous items not
specifically identified in the Contract Documents with the following provisions:

A. The allowance shall be used for cost of design and construction, including all
materials, labor, equipment, profit and overhead, of work items not specifically
identified in the Construction Documents, or included in original pay items bid for
the contract.

B. The allowance shall be utilized only at the discretion of the City of Tulsa. Any
balance remaining at the completion of the Project will be retained by the City of
Tulsa.

C. The Contractor shall provide, to the City of Tulsa, a written request for the use of
any allowance, including a schedule of values and associated backup information,
including validity of need, materials, labor, equipment, and time required to
perform the associated work.

Contractor shall proceed with the allowance work only after receiving written permission

from the City of Tulsa. Proceeding with associated allowance work without written
permission from the City of Tulsa will be at the Contractor's sole expense.
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SPECIAL PROVISIONS

ENVIRONMENTAL ISSUES

ENVIRONMENTAL ISSUES

Contractor shall immediately report to Owner (City of Tulsa):

1. Any environmental issue, whether observed, uncovered, exposed, caused or created;

2. Any activity, action or failure to act, which may be causative of increased environmental
liability, degradation of the environment, or that could adversely affect or impact human
health and/or safety.

No action by Owner shall be deemed to relieve Contractor of these requirements.

All Work performed and all Work subcontracted shall comply with all Local, State and Federal
laws and regulations.

Disposal of any material, including but not limited to waste, excess, spoil, or overburden, shall
be done in a manner to comply with any and all Local, State and Federal laws and regulations.

END OF SECTION
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SPECIAL PROVISIONS

REMOVAL OF CASTINGS AND HARDWARE

REMOVAL OF CASTINGS

All water, sanitary sewer, and storm sewer manhole castings, lids, frames, curb hoods, grates,
hydrants, valves, and other fittings removed as part of any construction project are property of
the City of Tulsa. Contractor will not take ownership.

All storm sewer and sanitary sewer castings shall be salvaged and delivered by the Contractor
to the Underground Collections North Sewer Base Stockyard at 9319 East 427 Street North.
Contractor will coordinate the return of such items with the Stockyard personnel at (918)669-
6130.

All hydrants, valves, and other fittings from abandoned water mains shall be salvaged and
delivered by the Contractor to the South Yard at 2317 South Jackson Avenue. Contractor will
coordinate the return of such items with the South Yard personnel at (918)596-9401.
REMOVAL OF BUILDING HARDWARE

All door hardware, electronic access devices, locks, deadbolts, closers, passage sets, hinges
and security cameras, sensors, etc. removed as part of any construction project are property of

the City of Tulsa. Centractor will not take ownership.

Return to the Owner under the direction of COT Field Engineering personnel.

END OF SECTION
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SPECIAL PROVISIONS

UTILITY RELOCATIONS AND DESIGN ISSUES

UTILITY RELOCATIONS AND DESIGN ISSUES

It is the intent of this specification to provide no more than seventy-five (75) calendar days due
to delays caused by required utility relocations and required design clarifications. Should the
Contractor be delayed in the final completion of work by any utility relocation or design issue,
additional days as determined by the Engineer shall be granted by the City. However, the
Contractor shall give the Engineer notice in writing of the cause of the delay in each case on the
Extension of Time Request Form enclosed in these documents, and agrees that any claim shall
be fully compensated for by the provisions of this specification to complete performance of the
work. An adjustment will not be made to the Contract time bid for incentive purposes.

Any time granted for utility relocations or design issues up to seventy-five (75) calendar days

will be in addition to the number of days shown in the Proposal for computation of disincentive
and liquidated damages.

END OF SECTION
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SPECIAL PROVISIONS

CITY OF TULSA PROJECT SECURITY

1.1 CITY OF TULSA PROJECT SECURITY

A All employees of Contractor that will be on site will be required to register with the City of Tulsa
Construction Manager and will be issued an identification badge specific to this project that
must be worn for access to the project and to work on site. Visitor badges will be issued for
persons temporarily on site such as material delivery persons.

B. The requirements for Project Security at all times are as follows: Per Oklahoma State law 0. S.
Title 57_§583-584), anyone required to register as a sex offender do so with the City of Tulsa
Construction Manager, all employees must be legal citizens of the U.S.for have current work
visa. All employees and must have valid identification for background investigation, which
includes U.S. Driver's license, Social Security card, birth cerfificate, passport, and/or INS card.
The Contractor must certify to the City of Tulsa Construction Manager that they have not
employed any person on this site that does not meet these requirements.

C. The requirements for project security once the building shell is in place, the building closed in,
and indoor work commences are as follows: No employees that have felonies within ten years;
note, any misdemeanors or felonies within twenty years are subject to scrutiny; No employees
that have current criminal proceedings regarding sex offenses, acts of violence, fraud,
embezzlement, and/or burglaries; and No employees with outstanding warrants. All employees
of Contractor on site will be required to have an Oklahoma State Bureau of Investigation
Criminal History Record Information check processed and on file with this Contractor. This
Contractor shall be responsible for the expense of said background checks as part of this
package. The Contractor must certify to the City of Tulsa Construction Manager that they have
not employed any person on this site that does not meet the requirements.

D.  There is no cost for badges or background checks as long as badges are returned after the
project is completed. However, if a badge is issued and subsequently lost, there is then a $15
replacement fee charged before a new badge is issued.

END OF SECTION
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SECTION 01 1000 - SUMMARY

PART 1 - GENERAL

1.1 SUMMARY OF WORK ‘
A Project |dentification: As foliows:

1. Project. Tulsa Zoo - Rainforest HVAC / Electrical Upgrades, Project Number. CP 24-20.
68421 E. 36" Street N., Tulsa, OK 74115-2121.

2. Owner: City of Tulsa

3. Engineer; EDA+FKI Engineers.

B. Contract Documents, dated APRIL17, 2025, were prepared by EDA+FKI ENGINEERS, PC.
10810 E. 45™ Street, Suite 201 Tulsa, OK 74146 918-258-6890.

1. The Work consists of mobilization, demobilization, installation of new HVAC, Electrical,
Natural gas service, onsite standby electrical system and decommissioning, removal, disposal
of the existing HVAC system as well as disconnection of the existing electrical system after
the new system has been energized and fully operational. it must be noted that the existing
HVAC and electrical services to the building must remain fully operational maintaining present
space conditions for the entire construction period. it is the contractor's responsibility to
provide all required temporary equipment and services in order to maintain the present
operating conditions. No disconnection of the existing HVAC and electrical system is
permitted without consent of the owner or the owner's representative.

C. WorkiProducts Not Included: The following will be provided by others:
1. All work products shall be supplied by the Contractor.
1.2 WORK RESTRICTIONS
A Contractor's Use of Premises: Contractor will have access to the site limited to the area of Project

scope, Working hours are from 8 am to 4 pm on Monday thru Friday. Coordinate with owner if other
time allocations become necessary.

1. Construction access and limited staging area will be available within site. The Contractor shall
repair all ruts and damaged areas back to the original condition.

2. Maintain access to and aliow operation of existing facility during the entire construction
periods.

B. Security: During the construction period, Contractor shall install barricades and shall be required to
restrict access to construction area by the public.

PART 2 - PRODUCTS {Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 1000
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SECTION 01 2100 - PRICE AND PAYMENT PROCEDURES

PART 1 - GENERAL

11

A.

B.

1.2

1.3

ALLOWANCES

Include allowances as indicated on the bid proposal form.

Work Covered by Allowance:

1.

2.

An aflowance has been provided in the contract for additional work not identified in the
Construction Documents.

The allowance shall be used for cost of materials, labor, installation, and overhead and
profit for additional work that is not identified in the Construction Documents/Plans, and not
included in the base bid pay items.

The allowance shall be used only at the discretion of the City of Tulsa. Any allowance
balance remaining at the completion of the project will be credited back to the City of
Tuisa on the final Application for Payment submitted by the contractor.

The Contractor shall provide, to the City of Tulsa Representative, a written request for
the use of the allowance, with a schedule of values, and all associated backup
information, including any time extensions required to perform the work.

Contractor shall proceed with the work included in the allowance only after receiving a
written order, from the City of Tulsa Representative, authorizing such work. Proceeding
with work in the allowance without a written order from the City of Tulsa Representative
will be at the Contractor's cost.

ALTERNATES

An alternate is an amount proposed by bidder for certain work that may be added to or deducted
from the Base Bid amount if Owner accepts the Alternate. The cost or credit for each alternate
is the net addition to or deduction from Contract Sum to incorporate the Alternate into the

Work.

No other adjustments are made to Contract Sum.

Indicate on the Bid Form amounts fo be deducted from or added to Contract Sum for the
following alternates:

a.

Add alternate #1: Electrical Primary Metering; This add alternate must include
furnishing and complete system installation of a pad mounted primary (15kv) metering
cabinet which must be purchased from PSO, a pad mounted 15kv primary switch as
called for on plans and a pad mounted liquid filled transformer as well as all
interconnected wiring as indicated on plans.

Add alternate #2: Rainforest contractor furnished package units; This add alternate
includes the cost of furnishing of the package units RTU-1.1, RTU-2.1 and RTU-5.1
excluding any installation cost.

Add alternate #3: Veterinary Clinic MEP Upgrade; This add alternate includes removal
of the existing cooling tower and all associated piping and equipment including pumps
as well as electrical connections, removal and replacement of the existing boiler and
associated piping and equipment as well as demolition and replacement of the existing
heat pump loop piping system within the mechanical room. Contractor must provide
any required femporary heating and cooling system to ensure the comfort of the
building occupants during the construction period is met.

UNIT PRICES
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A. A unit price is an amount proposed by bidders and stated on the Bid Form for certain work that
is paid for per unit of measure. Bidders shall indicate on the Bid Form unit prices for the
following items of work:

1. Base Bid

2. Add Alternate #1

3. Add Alternate #2

4, Add alternate #3
Refer to the bid proposal for the unit prices and guantities to be used for various
components of the work to arrive at the base bid and add alternates lump sum.

14 CONTRACT MODIFICATION PROCEDURES

A Refer to General Conditions of Contract for Contract Modification Procedures.

1.6 PAYMENT PROCEDURES

A Refer to General Conditions of Contract for Payment Procedures.

PART 2 - PROBUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)
END OF SECTION 01 2100
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SECTION 01 3300 - ADMINISTRATIVE REQUIREMENTS

PART 1 - GENERAL

1.1 PROJECT MANAGEMENT AND COORDINATION

A.  Verify layout information shown on Drawings, in relation to the existing conditions, before laying
out the Work.

B. Coordinate construction to ensure efficient and orderly execution of each part of the Work.

C. Progress meetings will be held at the designated location bi-weekly. Notify Engineer of
meeting dates. Each subcontractor or other entity concemed with current progress or involved
with planning or coordination of future activities, shall attend.

1.

Contractor shall prepare minutes of each meeting and distribute to parties present.

1.2 CONSTRUCTION SCHEDULE

A. Prepare a horizontal bar-chart construction schedule. Provide a separate time bar for each
activity and a vertical line to identify the first workday of each week. Use same breakdown of
Work indicated in the Schedule of Values. As Work progresses, mark each bar to indicate
actual completion,

1.
2.

3.

Submit at pre-construction conference.

Coordinate each element with other activities. Show each activity in proper sequence.
Indicate sequences necessary for completion of related Work.

indicate Substantial Completion and allow time for Engineer's procedures necessary for
certifying Substantial Completion.

Schedule Distribution: Distribute copies to Engineer, subcontractors, and parties required
to comply with dates.

Updating: Revise the schedule after each meeting or activity where revisions have been
made. Distribute revised copies to Engineer, subcontractors, and paities required to
comply with dates.

1.3 SUBMITTAL PROCEDURES

A. Coordinate submittal preparation with construction schedule, fabrication lead-times, other
submittals, and activities that require sequential operations.

1.

No extension of Contract Time will be authorized due to failure fo transmit submittals in

time to permit processing sufficiently in advance of when materials are required in the
Work.

Engineer will not accept submittals from sources other than Contractor.
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B.

Prepare submittals by placing a permanent label on each for identification. Provide a space on
the label or beside title block to record review and approval markings and action taken. include
the following information on the label:

Project name.

Date.

Name and address of Contractor.

Name and address of subcontractor or supplier.

Number and title of appropriate Specification Section.

Contractor's certification that materials comply with specified requirements.

L

Coordinate each submittal with other submittals and with work that does not require submittals.

Product Data: Mark each copy to show applicable choices and options. Include the following:

1. Data indicating compliance with specified standards and requirements.

2. Notation of coordination requirements.

3. For equipment data, include rated capacities, dimensions, weights, required clearances,
and furnished specialties and accessories.

Shop Drawings: Submit newly prepared information drawn to scale. Do not reproduce
Contract Documents or copy standard information. Submit seven (7) sets of blue- or black-line
prints on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 42 inches
(762 by 1067 mm). Engineer will return three (3) sets marked with review comments. Include
the following:

1. Dimensions, profiles, methods of attachment, coordination with adjoining work, large
scale details, and other information, as appropriate for the Work.

Identification of products and materials.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

|dentification of deviations from Contract Documents.

e

Samples: Submit Samples finished as specified and identical with the material proposed.
Where variations are inherent in the material, submit sufficient units to show limits of the
variations. include product name or name of the manufacturer.

Engineer will review each submittal, mark as appropriate to indicate action taken, and return
copies less those retained. Compliance with specified requirements remains Contractor's
responsibility.

PART 2 - PRODUCTS {Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 3300
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APRIL 17, 2025

SECTION 01 4000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Quality-control services include inspections, tests, and related actions including reports.
Quality-control services are further specified in other Sections of these Specifications and shall
be performed by independent testing agencies provided by Contractor or Owner, as specified.

1. Unless otherwise indicated, quality-control services required by authorities having
jurisdiction will be provided by Owner.

B. Contractor is responsible for scheduling inspections and tests.

C. Retesting: Contractor shall pay for retesting where results of inspections and ftests prove
unsatisfactory and indicate noncompliance with requirements.

D. Auxiliary Services: Cooperate with agencies performing inspections and tests. Provide
auxiliary services as requested. Notify agency in advance of operations requiring tests or
inspections, to permit assignment of personnel. Auxiliary services include the following:

Access to the Work.

incidental labor and facilities to assist inspections and tests.

Adequate quantities of materials that require testing, and assisting in taking samples.
Facilities for storage and curing of test samples.

Security and protection of samples and test equipment.

ok wh =

E. Duties of Testing Agency: Testing agency shall cooperate with Engineer and Contractor in
performing its duties. Agency shall provide qualified personnel to perform inspections and

tests.

1. Agency shall promptly notify Engineer and Contractor of irregularities or deficiencies
observed in the Work during performance of its services.

2. Agency shali not release, revoke, alter, or enlarge requirements of the Contract

Pocuments or approve or accept any portion of the Work.
3. Agency shall not perform duties of Contractor.

F. Submittals: Testing agency shall submit a certified written report of each inspection and fest to
the following: '

1 Owner.

2 Engineer.

3. Contractor.

4 Authorities having jurisdiction, when authorities so direct.

G. Report Data: Reports of each inspection, test, or similar service shall include at least the
following:
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Voo NDO AWM=

10.
11.

Name, address, and telephone number of testing agency.

Project title and testing agency's project number.

Designation (number) and date of report.

Dates and locations where samples were taken or inspections and field tests made.
Names of individuals taking the sample or making the inspection or test.
Designation of the product and test method.

Complete inspection or test data including an interpretation of test results.

Ambient conditions at the time of sample taking and testing.

Comments or professional opinion on whether inspected or tested Work complies with
reguirements.

Recommendations on retesting or re-inspection.

Name and signature of laboratory inspector.

H. Testing Agency Qualifications: Engage inspection and testing agencies that are pregualified as
complying with the American Council of Independent Laboratories’ "Quality Assurance Manual”
and that specialize in the types of inspections and tests to be performed.

1.

Each testing agency shall be authorized by authorities having jurisdiction to operate in
the state where Project is located.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXEGUTION (Not Applicable)

END OF SECTION 01 4000
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SECTION 01 5000 -TEMPORARY FACILITIES AND CONTROLS -

PART 1 -GENERAL

1.1 SECTION REQUIREMENTS
A. Standards: Comply with NFPA 241, "Standard for Safeguarding Construction, Alterations, and
Demolition Operations"; ANSI AI0 Series standards for "Safety Requirements for Construction
and Demolition"; and NECA Flectrical Design Library's "Temporary Electrical Facilities."

1. Electrical Service: Comply with NEMA, NECA, and UL standards and regulations for
temporary electric service. Install service to comply with NFPA 70.

B. At the earliest possible time, when acceptable to Owner, change over from use of temporary
utility services to use of permanent utilities.

C. Remove temporary facilities and controls before Substantial Completion. Personnel remaining

after Substantial Completion will be permitted to use permanent facilities, under conditions
acceptable to Owner.

PART 2- PRODUCTS (Not Applicable)

PART 3 -EXECUTION

3.1 TEMPORARY UTILITIES

A. Provide temporary utility services to Project site for use during construction. Atrange for and
coordinate utility services with local utility companies.

1. Contractor shall also pay use charges for temporary utilities.

B. Use of gasoline-burning heaters and open-flame heaters is not permitted.

3.2 CONSTRUCTION FACILITIES

Al Provide field offices, storage trailers, and other support faciliies as necessary for efficient
prosecution of the Work.

1. Temporary facilities located within the construction area or within 30 feet (9 m) of
building lines shall be of noncombustible construction.

B. Provide temporary sanitary faciliies. Comply with regulations and health codes for type,
number, location, and maintenance of facilities.
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C.

3.3

Provide temporary enclosures for protection of construction and workers from exposure and
inclement weather and for containment of heat.

Parking for Contractor's personnel must be provided on site. Contractor is responsible for the
security of employee property and building supplies stored in the parking and staging areas.

install project identification and other signs in locations approved by Owner to inform the
public and persons seeking entrance to Project.

Collect waste daily and, when containers are full, legally dispose of waste off-site.

1. Handle hazardous, dangerous, or unsanitary waste materials in separate closed
waste containers. Dispose of material according to applicable laws and regulations.

TEMPORARY CONTROLS
Provide temporary fire protection until permanent systems supply fire-protection needs.

Provide adeguate numbers and types of fire extinguishers.

Store combustible materials in fire-safe containers in fire-safe locations.

Prohibit smoking in hazardous fire-exposure areas.

Supervise welding operations, combustion-type temporary heating units, and similar
sources of fire ignition.

PN

Provide temporary barricades, warning signs, and lights to protect the public and construction
personnel from construction hazards.

1. Enclose construction areas with fences with lockable entrance gates, to prevent
unauthorized access.

Provide temporary environmental controls as required by authorities having jurisdiction
including, but not limited to, erosion and sediment control, dust control, noise control, and
pollution control.

END OF SECTION {1 5000
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SECTION 01 6000 -PRODUCT REQUIREMENTS

PART 1 -GENERAL

1.1 SECTION REQUIREMENTS

A. Provide products of same kind from a single source. The ferm "product" includes the terms
"material," "equipment,” "system,” and similar terms.

B. Deliver, store, and handle products according to manufacturer's written instructions, using
means and methods that will prevent damage, deterioration, and loss, including theft.

1.

2.

Schedule delivery to minimize long-term storage and i{o prevent overcrowding
construction spaces.

Deliver in manufacturer's original sealed packaging with labels and wriften instructions for
handling, storing, protecting, and installing.

inspect products at time of delivery for compliance with the Contract Documents and to
ensure items are undamaged and properly protected.

Store heavy items in a manner that will not endanger supporting construction.

Store products subject to damage on platforms or pallets, under cover in a weather-tight
enclosure, with ventilation adequate to prevent condensation. Maintain temperature and
humidity within range required.

C. Product Substitutions: Reasonable and timely requests for substifutions will be considered.
Substitutions include products and methods of construction differing from that required by the
Contract Documents and proposed by Contractor after award of Contract.

1.

Submit seven (7) copies of each request for product substitution. Identify product to be
replaced and provide complete documentation showing compliance of proposed
substitution with applicable requirements. Include a full comparison with the specified
product, a list of changes to other Work required o accommodate the substitution, and
any proposed changes in Contract Sum or Contract Time should the substitution be
accepted.

Submit requests for product substitution in fime to permit processing of request and
subsequent Submittals, if any, sufficiently in advance of when materials are required in
the Work. Do not submit unapproved substitutions on Shop Drawings or other
submittals.

Engineer will review the proposed substitution and notify Contractor of its acceptance or
rejection.

PART 2-PRODUCTS

2.1 PRODUCT OPTIONS

A Provide products that comply with the Contract Documents, are undamaged, and are new at the
time of installation.
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1. Provide products complete with accessories, trim, finish, and other devices and
components needed for a complete installation and the intended use and effect.
B. Do not attach manufacturer's labels or trademarks, except for required nameplates, on surfaces

exposed to view in occupied spaces or on the exterior.

C.  Select products as follows:

1.

2.

Where only a single product or manufacturer is named, provide the item indicated. No
substitutions will be permitted.

Where two or more products or manufacturers are named, provide one of the items
indicated. No substitutions will be permitted.

Where products or manufacturers are specified by name, accompanied by the term “or
equal" provide the named ifem or comply with provisions concerning “product
substitutions” to obtain approval for use of an unnamed product or manufacturer.

Where a product is described with required characteristics, with or without naming a
brand or trademark, provide a product that complies with those characteristics and other
Contract requirements.

Where compliance with performance requirements is specified, provide products that
comply and are recommended in writing by the manufacturer for the application.

Where compliance with codes, regulations, or standards, is specified, select a product that
complies with the codes, regulations, or standards referenced.

D. Unless otherwise indicated, Engineer will select color, pattern, and texture of each product from
manufacturer's full range of options.

2.2 OWNER-FURNISHED PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 6000
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SECTION 01 7300 - EXECUTION REQUIREMENTS

PART 1 -GENERAL

1.1

A

CLOSECUT SUBMITTALS

Record Drawings: Maintain a set of Contract Drawings as Record Drawings. Mark to show
installation that varies from the Work originally shown. Inciude record set of all shop drawings
and product data.

Record Specifications: Maintain one copy of the Project Manual, including addenda, as Record
Specifications. Mark to show variations in Work performed in comparison with the text of the
Specifications and modifications.

PART 2 -PRODUCTS (Not Applicable)

PART 3 -EXECUTION

3.1

A,

3.2

3.3

3.4

EXAMINATION AND PREFPARATION
Where Drawings indicate dimensions of existing construction verify by field measurement.
Where fabricated products are to be fitted to other construction, verify dimensions by field

measurement before fabricating and, when possible, allow for fitting and trimming during
installation.

CUTTING AND PATCHING
Do not cut structural members without prior written approval of Engineer.
For patching, provide materials whose installed performance will equal or surpass that of

existing materials. For exposed surfaces, provide or finish materials fo visually match existing
adjacent surfaces to the fullest extent possible.

INSTALLATION
Comply with manufacturer's written instructions for installation. Anchor each product securely in

place, accurately located and aligned. Clean exposed surfaces and protect from damage. If
applicable, prepare surfaces for field finishing.

FINAL CLEANING

Clean each surface or item as follows before requesting inspection for certification of
Substantial Completion:
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1. Remove labels that are not permanent.

2. Clean exposed finishes fo a dust-free condition, free of stains, films, and foreign
substances.

3. Clean light fbdures and lamps.

4, Clean the site. Sweep paved areas; remove stains, spills, and foreign deposits.

Rake grounds to a smooth, even-textured surface.

3.5 CLOSEQUT PROCEDURES
A Request Substantial Completion inspection once the following are complete:

Advise Owner of pending insurance changeover requirements.

Submit Record Drawings and Specifications, warranties, and similar record information.
Deliver spare parts, extra materials, and similar items.

Remove temporary facilities and controls.

Complete final cleanup.

Touch up, repair, and restore marred, exposed finishes.

Obtain final inspections from authorities having jurisdiction.

Obtain cerificate of cccupancy.

NGO A WD S

B. On receipt of a request for inspection, Engineer will proceed with inspection or advise Contractor
of unfilled requirements. Engineer will prepare the Certificate of Substantial Completion after
inspection or advise Contractor of items that must be completed or corrected before the
certificate will be issued.

C. Request inspection for certification of final acceptance, once the following are complete:

1. Submit a copy of the Substantial Completion inspection list stating that each item has
been completed or otherwise resolved for acceptance.

D. Engineer will re-inspect the Work on receipt of notice that the Work has been completed.

1. On completion of re-inspection, Engineer will prepare a certificate of final acceptance. If
the Work is incomplete, Engineer will advise Contractor of the Work that is incomplete or
obligations that have not yet been fulfilled.

END OF SECTION 01 7300
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SECTION 02 4119 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

1. Demolition and removal of selected portions of building or structure.
2. Demolition and removal of selected site elements.

3. Salvage of existing items to be reused or recycled.

DEFINITIONS

Remove: Detach items from existing construction and legally dispose of them off-site uniess
indicated to be removed and salvaged or removed and reinstalled.

Remove and Salvage: Carefully defach from existing construction, in a manner to prevent
damage, and deliver to CITY ready for reuse.

Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall
where indicated.

Existing to Remain: Existing items of construction that are not to be permanently removed and

that are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

PREINSTALLATION MEETINGS

Pre - demolition Conference: Conduct conference at project site as part of the pre-construction
conference.

INFORMATIONAL SUBMITTALS
Qualification Data: For refrigerant recovery technician.
Pre - demolition Photographs or Video: Submit before Work begins.

Statement of Refrigerant Recovery: Signed by refrigerant recovery technician.

CLOSEOUT SUBMITTALS

Landfil Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility
licensed to accept hazardous wastes.
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1.6

1.7

A,

1.8

A.

QUALITY ASSURANCE

Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification
program.

FIELD CONDITIONS

Owner will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so CITY's operations will not be disrupted.

Conditions existing at time of inspection for bidding purpose will be maintained by CITY as far as
practical.

Notify Engineer of discrepancies between existing conditions and Drawings before proceeding
with selective-demolition.

Hazardous Materials: It is not expected that hazardous materials will be encountered in the
Work.

1. Hazardous materials will be removed by CITY before start of the Work.

2. If suspected hazardous materials are encountered, do not disturb; immediately notify
Engineer and Owner. Hazardous materials will be removed by CITY under a separate
contract.

Storage or sale of removed items or materials on-site is not permitted.

Utitity Service: Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during selective demolition, by methods and with materials so as not to void existing warranties.

PART 2 - PRODUCTS

2.1

A.

B.

PEFORMANCE REQUIREMENTS

Regulatory Requirements: Comply with governing EPA notification regulations before beginning
selective demolition. Comply with hauling and disposal regulations of authorities having
jurisdiction.

Standards: Comply with ANSIVASSE Al0.6 and NFPA 241,
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PART 3 -EXECUTION

3.1

A.

3.2

EXAMINATION

Verify that utilities have been disconnected and capped before starting selective demolition
operations.

Survey existing conditions and correlate with requirements indicated to determine extent of
selective demcilition required.

When unanticipated mechanical, electrical, or structural elements that conflict with intended
function or design are encountered, investigate and measure the nature and extent of conflict.
Promptly submit a written report to Engineer.

Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain and
protect them against damage.

1. Comply with requirements for existing services/systems interruptions specified in Section
011000 "Summary."

Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off indicated utility services and mechanicallelectrical systems
serving areas fo be selectively demolished.

1. CITY will arrange to shut off indicated services/systems when requested by Contractor.

2. If services/systems are required to be removed, relocated, or abandoned, provide
temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment; and components indicated to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap
or plug remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material.

c. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment, when appropriate, reinstall, reconnect, and
make equipment operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.
f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug

remaining ducts with same or compatible ductwork material.
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3.3

3.4

d. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible
ductwork material.

Refrigerant: Remove refrigerant from mechanical equipment to be selectively demolished
according to 40 CFR 82 and regulations of authorities having jurisdiction.

PREPARATION

Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

1. Comply with requirements for access and protection specified m Section 015000
*Temporary Facilities and Controis.”

Temporary Facilities: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

Temporary Shoring: Provide and maintain shoring, bracing, and structural supports as required
to preserve stability and prevent movement, settlement, or collapse of construction and finishes
to remain, and to prevent unexpected or uncontroffled movement or collapse of construction
being demolished.

SELECTIVE DEMOLITION, GENERAL

General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
goveming regulations and as follows:

1. Neatly cut openings and holes plumb, square, and frue to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping, to minimize disturbance of adjacent surfaces. Temporarily cover openings to

remain.

2. Cut or drill from the exposed or finished side into concealed surfaces fo avoid marring
existing finished surfaces.

3. Do not use cutting torches unti work area is cleared of flammable materiais. At

conhcealed spaces, such as duct and pipe interiors, verify condition and contents of hidden
space before starting flame-cutting operations. Maintain portable fire-suppression devices
during flame-cutting operations,

4, Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.
5. Dispose of demaolished items and materials promptly.

Removed and Salvaged ltems:

1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to CITY.
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3.5

3.6

4. Transport items to CITY’s storage area designated by CITY.
5. Protect items from damage during transpott and storage.

Removed and Reinstalled ltems:

Clean and repair items to functional condition adequate for intended reuse.

Pack or crate items after cleaning and repairing. Identify contents of containers.

Protect items from damage during transport and storage.

Reinstall items in locations indicated. Comply with instaliation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

s

Existing ltems to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by Engineer, items may be removed to a suitable,
protected storage location during selective demolition, cleaned and reinstalled in their original
locations after selective demolition operations are complete.

DISPOSAL OF DEMOLISHED MATERIALS

General: Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise
indicated to remain Owner's property, remove demolished materials from Project site and
legally dispose of them in an EPA-approved landfitl.

1. Do not allow demolished materials to accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

3 Remove debris from elevated portions of building by chute, hoist, or other device that

will convey debris to grade level in a controlled descent.
Burning: Do not burn demolished materials.

Disposal: Transport demolished materials off of CITY's property and legally dispose of them.

CLEANING

Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION 02 4119
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SECTION 23 0500-COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY

Section Includes:

1 Motors.

2 Sleeves without waterstop.
3 Steeves with waterstop.
4. Stack-sleeve fittings.

5. Sleeve-seal systems.

6 Grout.

7 Silicone sealants.

8 Escutcheons.

9. Thermometers, liquid in glass.
10. Thermowells.

11. Pressure gauges, dial type.
12, Gauge attachments.

13.  Testplugs.

14,  Test-plug Kits.

15,  Sight flow indicators.

16. Flowmeters.

ACTION SUBMITTALS
Product Data:

1. For each type of product, excluding motors which are included in Part1 of HVAC
equipment Sections.

a. Include construction details, material descriptions, and dimensions of individual
components, and finishes, _
b. Include operating characteristics and furnished accessories.
INFORMATIONAL SUBMITTALS

Product Certificates: For each type of meter.
Welding certificates.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For each type of expansion joint, meter, and gauge to include
in operation and maintenance manuals.
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1.5

1.6

A

B.

A.

QUALITY ASSURANCE
Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1/ M.

Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators in
accordance with 2021 ASME Boiler and Pressure Vessel Code, Section IX.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the

following:

1. Motor controilers.

2. Torque, speed, and horsepower requirements of the load.

3. Ratings and characteristics of supply circuit and required control sequence.
4, Ambient and environmental conditions of installation [ocation.

PART 2 - PRODUCTS

2.1

A

B.

C.

MOTORS

Motor Requirements, General:

1. Content includes motors for use on alternating-current power systems of up to 600 V and
installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation. N

2. Comply with requirements in this Section except when stricter requirements are specified

in equipment schedules or Sections.
3. Comply with NEMA MG 1 unless otherwise indicated.
4. Comply with IEEE 841 for severe-duty motors.

Motor Characteristics:

1. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 ft.
above sea level.

2. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate
connected loads at designated speeds, at installed altitude and environment, with
indicated operating sequence, and without exceeding nameplate ratings or considering
service factor.

Polyphase Motors:
1. Description: NEMA MG 1, Design B, medium induction motor.
2. Efficiency: Premium Efficient, as defined in NEMA MG 1.
3. Service Factor: 1.15.
4. Muitispeed Motors: Variable torque.
a. For mators with 2:1 speed ratio, consequent pole, single winding.
b. For motors with other than 2:1 speed ratio, separate winding for each speed.

5. Multispeed Motors, Two Winding: Separate winding for each speed.

B. Rotor: Random-wound, squirref cage.

7. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust
loading.

8. Temperature Rise: Match insulation rating.

9. Insulation: Class F.

10. Code Letter Designation:
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11.

a. Motors 15 Hp and Larger: NEMA starting Code F or Code G.

b. Motors Smaller Than 15 Hp: Manufacturer's standard starting characteristic.
Enclosure Material: Cast iron for motor frame sizes 324 T and larger; rolled steel for motor
frame sizes smaller than 324T.

D. Additional Requirements for Polyphase Motors:

1.

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection

requirements for controller with required motor leads. Provide terminals in motor terminal

box, suited to control method.

Motors Used with Variable-Freguency Controllers:

a. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed
and tested to resist transient spikes, high frequencies, and short time-rise puises
produced by pulse-width-modulated inverters.

b. Premium-Efficient Motors: Class B temperature rise; Class F insulation.
c. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
d. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected

motors.

E. Single-Phase Motors:

1. Motors larger than 1/20 hp must be one of the following, to suit starting torque and
requirements of specific motor application:
a. Permanent-split capacitor.

b. Split phase.
c. Capacitor start, inductor run.
d. Capacitor start, capacitor run.

2. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

3. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial
and thrust loading.

4, Motors 1/20 hp and Smaller: Shaded-pole type.

5. Thermal Protection: internal protection to automatically open power supply circuit to
motor when winding temperature exceeds a safe value calibrated to temperature rating of
motor insulation. Thermal-protection device will automatically reset when motor
temperature returns to normal range.

F. Electronically Commutated Motors:

1. Microprocessor-Based Electronic Control Module: Converts 120V single-phase AC
power to three-phase DC power to operate the brushless DC motor.

2. Three-phase power motor module with permanent magnet rotor.

3. Circuit board or digital speed controller/LED display.

4 Building Automation System Interface: Via DC voltage signal or Digital Serial Interface
(DSh.

2.2 SLEEVES AND SLEEVE SEALS
A, Sleeves without Waterstop:

1. Cast-iron Pipe Sleeves: Cast or fabricated of cast or ductile iron, with plain ends.

2. Steel Pipe Slesves: ASTM AB3/A53M, TypeE, Grade B, Schedule 40, hot-dip
galvanized, with plain ends.

3. Steel Sheet Sleeves: ASTM AB53/AB53M, 24-gauge minimum thickness; hot-dip
galvanized, round tube closed with welded lengitudinal joint.

4, PVC Pipe Sleeves: ASTM D1785, Schedule 40.

5. Molded-PVC Sleeves: With nailing flange.

6. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface

with nailing flange.
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B. Sleeves with Waterstop:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Advance Products & Systems, LLC.
b CALPICO, Inc.
C. GPT,; a division of EnPRO Industries.
d. Metraflex Company (The).

2. Description: Manufactured PVC/HDPE, sleeve-type, waterstiop assembly, made for
imbedding in concrete siab or wall.

C. Stack-Sleeve Fittings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Jay R. Smith Mfg Co; a division of Morris Group International.
b. Wade; a subsidiary of McWane Inc.
C. Zurn Industries, LLC.

2. Description: Manufactured, galvanized cast-iron sleeve with integral cast flashing flange
for use in waterproof floors and roofs. Include clamping ring, bolts, and nuts for
membrane flashing.

a. Underdeck Clamp: Clamping ring with setscrews.

D. Sleeve-Seal Systems:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Advance Products & Systems, LLC.
b. Airex Manufacturing Inc.
c. CALPICO, Inc.
d. GPT; a division of EnPRO Industries.
e. Metraflex Company (The).
f. Proco Products, Inc.
2, Description: Modular sealing-element unit, designed for field assembly, for filling annular

space between piping and sleeve.

a. Hydrostatic seal, 20 psig.

b. Sealing Flements: EPDM-rubber interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size.

c. Pressure Plates: Stainless steel.

d. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure
plates to sealing elements.

1. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or
floors.

2. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

3. Design Mix: 5000 psi, 28-day compressive strength.

4. Packaging: Premixed and factory packaged.

F. Silicone Sealants:
1. Sificone Sealant, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus
25 percent movement capabifity, nontraffic-use, neutral-curing silicone joint sealant.
a. Manufacturers: Subject to compliance with requirements, provide products by one

of the following:

1) GE Construction Sealants; Momentive Performance Materials Inc.
2) ITW Polymers Sealants Nerth America.

3) Polymeric Systems, Inc.
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2.3

24

b.

4) Sherwin-Williams Company (The).

5) Sika Corporation.

8) The Dow Chemical Company.

7 Tremco Incorporated.

Standard: ASTM C920, Type S, Grade N3, Class 25, Use NT.

Silicone Sealant, S, P, T, NT: Single-component, 100/50, pourable, plus 100 percent and
minus 50 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone
joint sealant.

a.

b.

Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Pecora Corporation.

2) Sika Corporation.

3) The Dow Chemical Company.

4} Tremco Incorporated.

Standard: ASTM €920, Type S, Grade P, Class 100/50, Uses T and NT.

Silicone Foam Sealant: Multicomponent, szhcone based liquid elastomers that, when
mixed, expand and cure in place to produce a flexible, nonshrinking foam.

a.

Manufacturers: Subject to compliance with requirements, provide products by the
following:
1) Smooth-On.

ESCUTCHEONS

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

oarON -~

E
1

Floor Plates:
1.

BrassCraft Manufacturing Co.; a Masco company.
Dearborn Brass.

Jones Stephens Corp.

Keeney Manufacturing Company (The}.

Mid-America Fittings, LLC, A Midland Industries Company.
ProFlo; a Ferguson Enterprises, inc. brand.

scutcheon Types:

One-Piece, Stainless-Steel Type: With polished stainless-steel finish.

Split Floor Plates: Steel with concealed hinge.

METERS AND GAUGES FOR HVAC PIPING

Thermometers, Liquid-in-Glass - Metal Case, Compact Style:
Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1.

N

o Ga ke

a.
b.

Miljoco Corporation.
Trerice, H. O. Co.

Source Limitations: Provide liquid-in-glass, metal-case, compact-style thermometers by
single manufacturer.

Standard: ASME B40.200.

Case: Cast aluminum; 6-inch nominal size.

Case Form: Back angle unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liguid.
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7.
8.
9.

10.
11.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F and deg C.

Window: Glass or plastic.

Stem: Aluminum or brass and of length to suit installation.

a. Design for Air-Duct installation: With ventilated shroud.

b. Design for Thermowell Installation: Bare stem.

Connector: 3/4 inch, with ASME B1.1 screw threads.

Accuracy: Plus, or minus 1 percent of scale range or one scale division, to @ maximum of
1.5 percent of scale range.

B. Thermometers, Liguid in Glass - Metal Case, industrial Style:

1.

0

NoO kW

© o

10.
11.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Biue Ribbon Corp.

Fle Fab Inc.

Milioco Corporation.

Palmer Wahl Instrumentation Group.

Trerice, H. O. Co.

Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.

. Winters Instruments - U.S.

Source Limitations: Provide liquid-in-glass, metal-case, industrial-style thermometers
from single manufacturer.

Standard: ASME B40.200.

Case: Cast aluminum; 9-inch nominal size unless otherwise indicated.

Case Form: Adjustable angle unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic fiquid.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F and deg C.

Window: Glass or plastic.

Stem: Aluminum and of length to suit installation.

a. Design for Air-Duct Installation; With ventilated shroud.

b. Design for Thermowell Installation: Bare stem.

Connector: 1-1/4 inches, with ASME B1.1 screw threads.

Accuracy: Plus, or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

S@mpooTe

C. Thermowells:

wdwd (00O BN

—
N

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion in piping tee fitting.
Material for Use with Copper Tubing: CNR or CUNL.

Material for Use with Steel Piping: CRES.

Type: Stepped shank unless straight or tapered shank is indicated.

External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.

Bore: Diameter required to match thermometer bulb or stem.

insertion Length: Length required to match thermometer bulb or stem.

Lagging Extension: Include on thermowells for insulated piping and tubing.
Bushings: For converting size of thermowell's internal screw thread to size of
thermometer connection.

Heat-Transfer Medium: Mixture of graphite and glycerin.

D. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:

1.

Manufacturers: Subject to compliance with reguirements, provide products by one of the
following:
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Oose N

© o~

10.
11.
12.

Ametek U.S. Gauge.

Ashcroft Inc.

Blue Ribbon Corp.

Ernst Flow Industries.

Flo Fab Inc.

Marsh Beliofram.

Miljoco Corporation.

Noshok.

Palmer Wahl instrumentation Group.

REQTEMP Instrument Corporation.

Tel-Tru Manufacturing Company.

Trerice, H. O. Co.

WATTS; A Walts Water Technologies Company.

WIKA Instrument Corporation.

Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.

Winters Instruments - U.S.

Source Limitations: Provide dial-type, direct-mounted, metal-case pressure gauges from
single manufacturer.

Standard: ASME B40.100.

Case: Liquid-filled type(s); cast aluminum or drawn steel; 4-1/2-inch nominal diameter.
Pressure-Element Assembly: Bourdon tube.

Pressure Connection: Brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and
bottom-ouitlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.

Dial: Nonreflective aluminum with permanent scale markings graduated in psi.

Pointer: Dark-colored metal.

Window. Safety glass or acrylic plastic.

Ring: Stainless steel.

Accuracy: Grade A, plus or minus 1 percent of middle half of span.

BVEPITERTTIIQ@IO A0 TH

E. Gauge Attachments:

1.

2,

Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads
and porous-metal-type surge-dampening device. Include extension for use on insulated
piping.

Valves: Brass ball, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads.

F. Test Plugs:

1.

Noo

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

IMI Flow Design, Inc.

Miljoco Corporation.

Nexus Valve, inc.; Aalberts Hydronic Flow Control.

Peterson Equipment Co., Inc.

Trerice, H. O. Co.

WATTS: A Watts Water Technologies Company.

Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.

Source Lirnitations: Provide test plugs from single manufacturer.

Description: Test-station fitting made for insertion in piping tee fitting.

Body: Brass or stainless steel with core inserts and gaskeied and threaded cap. Include
extended stem on units to be installed in insulated piping.

Thread Size: NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.

Minimum Pressure and Temperature Rating: 500 psig at 200 deg F.

Core Inserts: EPDM self-sealing rubber.

S@me a0 T
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G.  Test-Plug Kits:

1.

5.

6.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Blue Ribbon Corp.

b. Peterson Equipment Co., Inc.

Source Limitations: Provide test-plug kits from single manufacturer.

Furnish one test-plug kit(s} containing one thermometer(s), one pressure gauge and
adapter, and carrying case. Thermometer sensing elements, pressure gauge, and
adapter probes are to be of diameter to fit test plugs and of length to project into piping.
High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- diameter dial
and tapered-end sensing element. Dial range isto be at least 0 to 220 deg F.

Pressure Gauge: Small, Bourdon-tube insertion type with 2- to 3-inch- diameter dial and
probe. Dial range shall be at least 0 to 200 psig.

Carrying Case: Metal or plastic, with formed instrument padding.

H. Sight Flow Indicators:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following: :
a. ARCHON Industries, Inc.
b. Dwyer Instruments, inc.
C. Ernst Flow Industries.
d. John C. Erst Co., Inc.
e. KOBOLD Instruments, Inc. - USA.
f. OPW Engineered Systems; OPW Fluid Transfer Group; a Dover company.

2. Source Limitations: Provide sight flow indicators from single manufacturer.

3 Description: Piping inline-installation device for visual verification of flow.

4. Construction: Bronze or stainless-steel body, with sight glass and ball, flapper, or paddle
whee! indicator, and threaded or flanged ends.

5. Minimum Pressure Rating: 150 psig.

6. Minimum Temperature Rating: 200 deg F. :

7. End Connections for NPS 2 (DN 50) and Smaller: Threaded.

8. End Connections for NPS 2-1/2 (DN 65) and Larger. Flanged.

I Flowmeters:

1. Performance Requirements: Manufacturer is to certify that each flowmeter complies with
specified performance requirements and characteristics.

2. Flowmeters - Venturi;

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
1) Armstrong International, Inc.
2) Gerand Engineering Co.
3) Hyspan Precision Products, Inc.
4) Nexus Valve, Inc.; Aalberts Hydronic Flow Control.
5) Preso Meters; Badger Meter Inc.
8) Rosemount: Emerson Electric Co., Automation Solutions.

b. Source Limitations: Provide venture flowmeters from single manufacturer.

C. Description: Flowmeter with calibrated flow-measuring element, hoses or tubing,
fittings, valves, indicator, and conversion chart.

d. Flow Range: Sensor and indicator are to cover operating range of equipment or
system served.

e. Flow-Measuring Element:

1) Design: Differential-pressure-type measurement for water.

2)  Venturi type with in-line or insertion element.

3) Construction: Bronze, brass, or factory-primed steel, with brass fittings and
attached tag with flow conversion data.
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4) Minimum Pressure Rating: 250 psig.

5) Minimum Temperature Rating: 250 deg F.

6) End Connections for NPS 2 (DN 50} and Smaller: Threaded.

7) End Connections for NPS 2-1/2 (DN 65) and Larger: Flanged or welded.

8) Flow Range: Flow-measuring element and flowmeter are to cover operating
range of eguipment or system served.

f. Permanent Indicators: Meter suitable for wall or bracket mounting, calibrated for
connected flowmeter element, and has 6-inch-diameter, or equivalent, dial with
fittings and copper tubing for connecting to flowmeter element.

1) Accuracy: Plus or minus 1 percent between 20 and 80 percent of scale

range.
g. Display: Shows rate of flow, with register o indicate total volume in galions.
h. Conversion Chart: Flow rate data compatible with sensor.

i. Operating Instructions: Include complete instructions with each flowmeter.

PART 3 - EXECUTION

3.1 INSTALLATION OF SLEEVES - GENERAL
A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B. For sleaves that will have sleeve-seal system instalied, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.
C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and

walls are constructed.

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -FPP
sleeves.

2. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or

other wet areas 2 inches above finished floor level.
3. Using silicone sealant, seal space outside of sleeves in floors/slabs/walls without sleeve-

seal system. Select to maintain fire resistance of floor/slab/wall.

D. Install sleeves for pipes passing through interior partitions.
1. Cut steeves to length for mounting flush with both surfaces.
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants that
joint sealant manufacturer's literature indicates is appropriate for size, depth, and location
of joint.

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smocke-Barrier
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with
requirements for firestopping and fill materials specified in Section 07 8413 "Penetration
Firestopping.”
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3.2

A

3.3

3.4

3.5

36

INSTALLATION OF SLEEVES WITH WATERSTOP
Instalf sleeve with waterstop as new walls and slabs are constructed.

Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange centered across width of concrete siab or wall.

Secure nailing flanges to wooden congcrefe forms.

Using silicone sealant, seal space around outside of sleeves.

INSTALLATION OF STACK-SLEEVE FITTINGS

install stack-sleeve fittings in new slabs as slabs are constructed.

1. Install fittings that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
2. Secure flashing between clamping flanges for pipes penetrating floors with membrane

waterproofing. Comply with requirements for flashing specified in Section 07 6200 "Sheet
Metat Flashing and Trim."

3. Install section of cast-iron soil pipe to extend sleeve fo 3 inches above finished floor level.

4. Extend cast-iron sleeve fittings below floor siab as required to secure clamping ring if ring
is specified.

5. Using silicone sealant, seal space between top hub of stack-sleeve fitting and pipe.

Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier
Penetrations: Maintain indicated fire or smoke rating of floors at pipe penetrations. Seal pipe
penetrations with fire- and smoke-stop materials. Comply with requirements for firestopping
specified in Section 07 8413 "Penetration Firestopping.”

INSTALLATION OF SLEEVE-SEAL SYSTEMS

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building, and passing through exterior walls.

Select type, size, and number of sealing elements required for piping material and size and for
sleeve 1D or hole size. Assemble sleeve-seal system components, and install in annular space
between piping and sleeve. Tighten bolts against pressure plates that cause sealing elements
to expand and make a watertight seal.

INSTALLATION OF ESCUTCHEONS

Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and
with OD that completely covers opening.

INSTALLATION OF METERS AND GAUGES

Install thermowells with socket extending a minimum of 2 inches into fluid and in vertical
position in piping tees.
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B.
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3.7

install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.

Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.
Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.

install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect
cases with tubing, and support tubing to prevent kinks. Use minimum tubing length.

Install duct-thermometer-mounting brackets in walls of ducts. Attach to duct with screws.

Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at
the most readable position.

Install valve and snubber in piping for each pressure gauge for fluids (except steam).
Install valve and syphon fitting in piping for each pressure gauge for steam.

Install test plugs in piping tees.

Install flow indicators in piping systems in accessible positions for easy viewing.

Assemble and install connections, tubing, and accessories between flow-measuring elements
and flowmeters according to manufacturer's written instructions.

Install flowmeter elements in accessible positions in piping systems.

Install all flowmeter elements, with at least minimum straight fengths of pipe, upstream and
downstream from element according to manufacturer's written instructions.

Install permanent indicators on walls or brackets in accessible and readable positions.
Install connection fittings in accessible locations for attachment to portable indicators.
Install thermometers in the following locations:

1. Inlet and outlet of each hydronic coil in air-handling units.

2, Two inlets and two outlets of each hydronic heat exchanger.

3. Qutside-, return-, supply-, and mixed-air ducts.

Install pressure gauges in the following locations:

1. Discharge of each pressure-reducing valve.

2. Suction and discharge of each pump.

CONNECTIONS

Install meters and gauges adjacent to machines and equipment fo allow space for service and
maintenance of meters, gauges, machines, and equipment.

Connect flowmeter-system elements to meters.
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C.

3.8

3.9

3.10

3.1

Connect flowmeter transmitters to meters.

ADJUSTING
After installation, calibrate meters according to manufacturer's written instructions.

Adjust faces of meters and gauges to proper angle for best visibility.

FIELB QUALITY CONTROL

Sleeves and Sleeve Seals:

1. Perform the following tests and inspections:
a. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks.
Repair leaks and retest until no leaks exist.
b. Sleeves and sleeve seals will be considered defective if they do not pass tests and
inspections.

2. Prepare test and inspection reports.

Escutcheons:
1. Using new materials, replace broken and damaged escutcheons and floor plates.

SLEEVES APPLICATION

Use sleeves and sleeve seals for the following piping-penetration applications:
1. Exterior Concrete Walls above and below Grade:
a. Sleeves with waterstops.
1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.
2. Concrete Slabs-on-Grade:
a. Sleeves with waterstops.
1} Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.
3. Concrete Slabs above Grade:

a. Sleeves with waterstops or stack-sleeve fitlings.
4. Interior Walls and Partitions:

a. Sleeves without waterstops.
ESCUTCHEONS APPLICATION

Escutcheons for New Piping:
1. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern.
2. Insulated Piping:

a. One-piece, stainless steel with polished stainless-steel finish.
3 Bare Piping at Wall and Floor Penetrations in Finished Spaces:

a. One-piece, stainless steel with polished stainless-steel finish.
4, Bare Piping at Ceiling Penetrations in Finished Spaces:

a. One-piece, stainless steel with polished stainless-steel finish,
5. Bare Piping in Unfinished Service Spaces:

a. One-piece, stainless steel with polished stainless-steel finish.

6. Bare Piping in Equipment Rooms:
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a. One-piece, stainless stee! with polished stainless-steel finish.
B. Install floor pialtes for piping penetrations of equipment-room floors.
C. Install floor plates with 1D to closely fit around pipe, tube, and insulation of piping and with OD

that completely covers opening.

312 THERMOMETER APPLICATION
A. Thermometers at inlet and outlet of each hydronic coil in air-handling units and built-up central
systems are to be the following:
1. Compact-style, liquid-in-glass type.

B. Thermometers at inlets and outlets of each hydronic heat exchanger are to be the following:
1. Industrial-style, liquid-in-glass type.

C.  Thermometers at outside-, return-, supply-, and mixed-air ducts are to be the following:
1. Industrial-style, liguid-in-glass type.

D. Thermometer stems are to be of length to match thermowell insertion length.

3.13 THERMOMETER SCALE-RANGE APPLICATION

A. Scale Range for Heat Pump Loop-Water Piping:
1. 0to 100 deg F.

B. Scale Range for Heating, Hot-Water Piping:
1. 0to250degF.

C. Scale Range for Air Ducts:
1. 0to100degF.

3.14 PRESSURE-GAUGE APPLICATION

A Pressure gauges at discharge of each pressure-reducing valve are to be the following:

1. Liguid filled, direct mounted, metal case.
B. Pressure gauges at suction and discharge of each pump are to be the following:
1. Liquid-filed, direct mounted, metal case.

3.15 PRESSURE-GAUGE SCALE-RANGE APPLICATION

A. Scale Range for Heat Pump Loop-Water Piping:
1. 0 to 100 psi.

B. Scale Range for Heating, Hot-Water Piping:
1. 0 to 100 psi.
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3.16 FLOWMETER APPLICATION

A Flowmeters for Heat Pump Loop-Water Piping: Venturi type.

B. Flowmeters for Heating, Hot-Water Piping: Venturi type.

END OF SECTION 23 0500
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SECTION 23 0523 - GENERAL DUTY VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:
Angle vaives.
Globe valves.
Ball valves.
Butterfly valves.
Check valves.
Chainwheels.

oM =

1.2 DEFINITIONS

A CWP: Cold working pressure.

B. EPDM: Ethylene-propylene-diene monomet.

C. FKM: Fluoroelastomer.

D. NBR: Nitrile butadiene rubber (also known as "Buna-N").
E. NRS: Nonrising stem.

F. OS&Y: Qutside screw and yoke.

G.  PTFE: Polytetrafluoroethylene.

H. RPTFE: Reinforced polytetrafiuoroethylene.

. RS: Rising stem.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include material descriptions and dimensions of individual components.
2. Include operating characteristics and furnished accessories.

1.4 DELIVERY, STORAGE, AND HANDLING

A Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

Protect threads, flange faces, grooved ends, press ends, solder ends, and weld ends.
Set ball valves open to minimize exposure of functional surfaces.

Set butterfly valves closed or slightly open.

Block check valves in either closed or open position.

Set gate valves closed to prevent rattling.

ook wN =
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B.

C.

7. Set plug valves to open to minimize exposure of functional surfaces.

Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
operating handles or stems or other components as lifting or rigging points unless specifically
indicated for this purpose in manufacturer's written instructions.

PART 2 - PRODUCTS

21

22

A

A.

SOURCE LIMITATIONS

Obtain each type of valve from single source from single manufacturer.

PERFORMANCE REQUIREMENTS

ASME Compliance:

ASME B1.20.1 for threads for threaded-end valves.

ASME B16.1 for flanges on iron valves.

ASME B16.5 for flanges on steel valves.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B16.18 for cast-copper solder-joint connections.

ASME B16.22 for wrought copper and copper-alloy solder-joint connections.
ASME B16.34 for flanged- and threaded-end connections.

ASME B16.51 for press joint connections.

ASME B31.9 for building services piping valves.

NGO RWN =

AWWA Compliance: Comply with AWWA CB806 for grooved-end connections.

Provide bronze valves made with dezincification-resistant materials. Bronze valves made with
copper alloy (brass) containing more than 15 percent zinc are unacceptable.

Valve Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.
Valve Bypass and Drain Connections; MSS SP-45.

Wrench: Furnish Owner with one wrench for every five plug valves, for each size square plug-
valve head.

Valve Actuator Type:
1. Gear Actuator: For quarter-turn ball valves NPS 4 and larger.
2. Hand Lever: For quarter-turn ball valves smaller than NPS 4.

Valves in insulated Piping:
1. Provide 2-inch extended neck stems.

GENERAL DUTY VALVES FOR HVAC PIPING 230623-2
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2.3

24

2. Provide extended operating handles with nonthermal-conductive covering material and
protective sleeves that allow operation of valves without breaking vapor seals or
disturbing insulation.

3 Provide memory stops that are fully adjustable after insulation is applied.

ANGLE VALVES

Angle Valves, Threaded Ends - Bronze, Class 150

1.

WHNDOAWN

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Crane Fluid Systems; Crane Co.

b. KiTZ Corporation.

C. Milwaukee Valve Company.

d. Stockham; a Crane Co. brand.

e. WATTS; A Watts Water Technologies Company.

Standard: MSS SP-80, Type 1.

CWP Rating: 300 psig.

Body Material: ASTM B62, bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: PTFE or stainless steel. See Part 3 angle valve schedule articles.
Packing: Asbestos free.

Handwheel: Malleable iron, bronze, or aluminum,.

GLOBE VALVES

Globe Valves, Threaded Ends - Bronze, Class 150:

1.

NGO, LN

G
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Apollo Valves; a part of Aalberts Integrated Piping Systems.
Crane Fluid Systems; Crane Co.

Hammond Valve.

KITZ Corporation.

Milwaukee Valve Company.

NIBCO INC.

Powell Valves.

Red-White Valve Corp.

Siemens Industry, inc., Building Technologies Division.
Valve Solutions, Inc.

k WATTS; A Watts Water Technologies Company.

ToT@ e oo T

Standard: MSS SP-80, Type 2.

CWP Rating: 300 psig.

Body Material: ASTM B62, bronze with integral seat and union-ring bonnet.
Ends: Threaded.

Stem: Bronze.

Disc: PTFE of stainless steel. See Part 3 globe valve schedule articles.
Packing: Asbestos free.

Handwheel: Malleable fron, bronze, or aluminum.

lobe Valves, Flanged Ends - Iron, Class 250:

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Apofio Valves; a part of Aalberts Integrated Piping Systems.

b. Crane Fluid Systems; Crane Co.
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c. Hammond Valve.
d. Jenkins Valves; a Crane Co. brand.
e Milwaukee Valve Company.
f NIBCO INC.
g. Siemens Industry, Inc., Building Technologies Division.
h. Stockham; a Crane Co. brand.
2. Standard: MSS SP-85, Type |
3. CWP Rating: 500 psig.
4. Body Material: ASTM A126, gray iron with bolted bonnet.
5. Ends: Flanged.
6. Trim: Bronze.
7. Packing and Gasket: Asbestos free.
8. Operator: Handwheel or chainwheel.
BALL VALVES
Ball Valves, Threaded or Soldered Ends - Bronze, Two Piece with Full Port and Stainless-Steel
Trim:
1. Manufacturers; Subject to compliance with requirements, provide products by one of the
following:
a. Apollo Valves; a part of Aalberts integrated Piping Systems.
b. Crane Fluid Systems; Crane Co.
c. DynaQuip Controls.
d. Hammond Valve.
e. Jenkins Valves; a Crane Co. brand.
f. Milwaukee Valve Company.
g. NIBCO INC.
h. Red-White Valve Corp.
i Stockham; a Crane Co. brand.
i Viega LLC.
K. WATTS; A Watts Water Techneologies Company.
2. Standard: MSS SP-110.
3. SWP Rating: 150 psig.
4, CWP Rating: 800 psig.
5. Body Designh: Two piece.
6. Body Material: Bronze.
7. Ends: Threaded or soldered. See Part 3 ball valve schedule articles.
8. Seats: PTFE.
9. Stem: Stainless steel.
10. Ball: Stainless steel, vented.
11. Port: Full.
Ball Valves, Flanged Ends - Steel, with Full Port and Stainless-Steel Trim, Class 150:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Apotlo Valves; a part of Aalberts Integrated Piping Systems.
b. Bray International, Inc.
C. DynaQuip Controls.
d. FNW; Ferguson Enterprises, Inc.
e. Hammond Valve.
f. Jamesbury; a brand of Vaimet.
g. Jomar Valve,
h. Lance Valves.
i. Milwaukee Valve Company.
j. NIBCO INC,

GENERAL DUTY VALVES FOR HVAC PIPING
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0.

k. Stockham; a Crane Co. brand.

L Viega LLC.

m.  WATTS; A Watts Water Technologies Company.
Standard: MSS SP-72.

CWP Rating: 285 psig.

Body Design: Split body.

Body Material: Carbon steel, ASTM A216/A216M, Type WCB.
Ends: Flanged.

Seats; PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.

Port: Full.

Ball Valves, Flanged Ends - Steel, with Full Port and Stainless-Steel Trim, Class 300:

1.

JOENDORON

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Apollo Valves, a part of Aalberts Integrated Piping Systems.
Bray International, Inc.

DynaQuip Controls.

FNW: Ferguson Enterprises, Inc.

Hammond Valve.

Jamesbury; a brand of Valmet.

Jomar Valve.

Lance Valves.

Milwaukee Valve Company.

NIBCO INC.

Stockham; a Crane Co. brand.

Viega LLC.

m.  WATTS; A Watis Water Technologies Company.
Standard: MSS SP-72.

CWP Rating: 720 psig.

Body Design: Split body.

Body Material: Carbon steel, ASTM A216/A216M, Type WCB.
Ends: Flanged.

Seats: PTFE.

Stem; Stainless steel.

Ball: Stainless steel, vented.

Port: Full.

—ET TS0 A0 TR

BUTTERFLY VALVES

Butterfly Valves, Single Flange (Lug Type) - Iron, with Aluminum-Bronze Disc:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

ABZ Valve; an ASC Engineered Solution.

Apollo Valves; a part of Aalberts Integrated Piping Systems.
Bray International, Inc.

Center Line; 2 Crane Co. brand.

DeZURIK.

DynaQuip Controls.

FNW; Ferguson Enterprises, Inc.

Flo Fab Inc.

Hammond Valve.

Jamesbury; a brand of Valmet.

Jenkins Valves; a Crane Co. brand.

XS TQ N0 20 TR

GENERAL DUTY VALVES FOR HVAC PIPING 230523-5



TULSA 200 - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

Hwn

PNOO

Jomar Valve.

KITZ Corporation.

Kennedy Valve Company; a division of McWane, Inc.
Lance Valves.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

NIBCO INC.

Norriseal.

Red-White Valve Corp.

Stockham; a Crane Co. brand.

Viega LLC.

WATTS; A Watts Water Technologies Company.

. Zurn Industries, LLC.

Standard: MSS SP-67, Type |

CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles.
Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.
Seat; FPDM or NBR. See Part 3 butterfly valve schedule articles.
Stem: One- or two-piece stainiess steel.

Disc: Aluminum bronze.

S<ccPneETO33 T
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B. Butterfly Valves, Single Flange (Lug Type) - Iron, with Stainless Steel Disc:
1

P

~N oo

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

ASC Engineered Solutions.

Apollo Vaives; a part of Aalberts Integrated Piping Systems.
Bray International, Inc.

Center Line; a Crane Co. brand.

DeZURIK.

DynaQuip Controls.

FNW; Ferguson Enterprises, Inc.

Flo Fab Inc.

Hammond Vaive.

Jamesbury; a brand of Valmet.

Jenkins Valves; a Crane Co. brand.

Jomar Valve.

KITZ Corporation.

Kennedy Valve Company; a division of McWane, Inc.
Lance Valves.

Legend Valve & Fitting, Inc.

Milwaukee Valve Company.

NIBCO INC.

Norriseal.

Red-White Valve Corp.

Stockham; a Crane Co. brand.

Viega LL.C.

WATTS; A Watts Water Technologies Company.

X. Zurn Industries, LLC.

Standard: MSS SP-67, Type |.

CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles.
Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.
Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles.
Stem: One- or two-piece staintess steel.
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Disc: Stainless steel.

C. Butterfly Valves, Single Flange (Lug Type} - High Performance, Class 150:

1.

Sl A

©@N® o

L

LoNDG

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

ASC Engineered Solutions.

Apotio Valves; a part of Aalberts Integrated Piping Systems.

Bray International, Inc.

DeZURIK.

Flowseal; Crane Energy Flow Solutions.

Hammond Valve.

Jamesbury; a brand of Valmet.

Lance Valves.

Milwaukee Valve Company.

) Stockham; a Crane Co. brand.

Standard: MSS SP-68.

CWP Rating: 285 psig at 100 deg F.

Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

Body Material: Carbon or stainless steel. See Part 3 butterfly valve schedule articles.
Seat: Reinforced PTFE or metal.

Stem: Stainless steel; offset from seat plane.

Disc: Type 316 stainless steel.

Service; Bidirectional.

L F N

Buiterfly Valves, Single Flange (Lug Type) - High Performance, Class 300:
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
ABZ Valve: an ASC Engineered Solution.
Apolioc Valves; a part of Aalberts Integrated Piping Systems.
Bray International, Inc.
DeZURIK.
Flowseal; Crane Energy Flow Solutions.
Hammeond Valve.
Jamesbury; a brand of Valmet:
- Milwaukee Valve Company.
NiBCO INC.
Process Development & Control, Inc.
K. Stockham; a Crane Co. brand.
Standard: MISS SP-68.
CWP Rating: 720 psig at 100 deg F.
Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.
Body Material: Carbon or stainless steel. See Part 3 butterfly valve schedule articles.
Seat: Reinforced PTFE or metal.
Stem: Stainless steel; offset from seat plane.
Disc: Type 316 stainjess steel.
Service: Bidirectional.

TTTQ e 8.0 TP

CHECK VALVES

Check Valves, Swing Type, Threaded Ends - Bronze, with Bronze Disc, Class 150:
1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. AY. McDonald Mig. Co.
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b.

m.

Nookon

Apollo Valves; a part of Aalberts integrated Piping Systems.

Crane Fiuid Systems; Crane Co.
Hammond Valve.

Jenkins Valves; a Crane Co. brand.
Jomar Valve.

Lance Valves.

Legend Valve & Fitting, Inc.
Milwaukee Valve Company.
NIBCO INC.

Powell Valves.

Red-White Valve Corp.
Stockham; a Crane Co. brand.

Standard: MSS SP-80, Type 3.
CWP Rating: 300 psig.

Body Design: Horizontal flow.
Body Material: ASTM B62, bronze.
Ends: Threaded.

Disc: Bronze.

APRIL 17, 2025

B. Check Valves, Swing Type, Threaded Ends - Bronze, with Nonmetallic Disc, Class 150:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

TQThOR0 T
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C. Check Valves, Swing Type, Flanged Ends - tron, with Metal Seats, Class 250:
1.

Crane Fluid Systems; Crane Co.
Jenkins Valves; a Crane Co. brand.
Jomar Valve.

Lance Valves.

Milwaukee Valve Company.
NIBCO INC.

Powell Valves,

Red-White Valve Corp.

Stockham; a Crane Co. brand.

Standard MSS SP-80, Type 4.
CWP Rating: 300 psig.

Body Design: Horizontal flow.
Body Material: ASTM B62, bronze.
Ends: Threaded.

Disc: PTFE.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

O ITFTTIQMEA0 T

Apolto Valves; a part of Aalberts integrated Piping Systems.

Bray International, Inc.

Cooper Valves.

Crane Fluid Systems; Crane Co.
Crispin Valve.

DeZURIK.

FNW; Ferguson Enterprises, inc.
GA Industries, Inc.

Hammond Valve.

Jenkins Valves; a Crane Co. brand.
KITZ Corporation,

Lance Valves.

Milwaukee Valve Company.
Powelt Valves.

Victaulic Company.

GENERAL DUTY VALVES FOR HVAC PIPING
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Standard: MSS SP-71, Type I

CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 500 psig.
CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600). 300 psig.
Body Design: Clear or full waterway.

Body Material; ASTM A126, gray iron with bolted bonnet.

Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

LoOoNDOSEN

D. Check Vaives, Center Guided - Iron, Compact Wafer, with Meta! Seat, Class 150:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Anvil; an ASC Engineered Solution.

Apotio Valves; a part of Aalberts Integrated Piping Systems.

Cooper Valves.

Crispin Valve.

DFT Ine.

DeZURIK.

Flomatic Valves; Flomatic Corporation.

GA Industries, Inc.

KITZ Corporation.

Keckley Company.

Metraflex Company {The).

I Victaulic Company.

Standard; MSS SP-125.

CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 300 psig.

CWP Rating, NPS 14 to NP3 24 (DN 350 to DN 600): 250 psig.

Body Material: ASTM A395/A395M or ASTM A536, ductile iron.

Style: Compact wafer.

Seat: Bronze.

AT TQ N0 QP T

NoO o e

E. Check Valves, Center Guided - Iron, Globe, with Metal Seat, Class 150:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Crispin Valve.

b. DFT Inc.

c. Flomatic Valves; Flomatic Corporation.
d. GA Industries, Inc.

e. KITZ Corporation.

f Metraflex Company (The).

Standard: MSS SP-125.

CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 300 psig.
CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600): 250 psig.
Body Material: ASTM A395/A395M or ASTM A5386, ductile iron.
Style: Globe, spring loaded.

Ends: Flanged.

Seat: Bronze.

O NG RN

28 CHAINWHEELS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. Babbitt Steam Specialty Co.
2. Roto Hammer Industries; Rotork.

3. Trumbuil industries.
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B.

Description: Valve actuation assembly with sprocket rim, chain guides, chain, and attachment

brackets for mounting chainwheels directly to handwheels,

1. Sprocket Rim with Chain Guides: Ductile iron, of type and size required for valve. Include
Zinc or epoxy coating.

2. Chain: Stainless steel, of size required to fit sprocket rim.

PART 3 - EXECUTION

3.1

A

3

3.2

m

m

EXAMINATION

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

Exarnine press fittings to verify they have been properly pressed.

Do not attempt to repair defective valves; replace with new valves. Remove defective valves
from site.

INSTALLATION OF VALVES

Install valves with unions or flanges at each piece of equipment arranged to aflow service,
maintenance, and equipment removal without system shutdown.

Provide support of piping adjacent to valves such that no force is imposed upon valves.

Locate valves for easy access and where not blocked by equipment, other piping, or building
components.

For valves in horizontal piping, install valves with stem at or above center of pipe.
Install valves in position that does not project into aisles or block access to other equipment.
Instail valves in position to allow full stem and actuator or manual operator movement.

Verify that joints of each valve have been properly installed and sealed to ensure that there is
no leakage or damage.

Chainwheels: Install chainwheels on manual operators for globe butterfly gate and plug valves
NPS 4 and larger and more than 96 inches above floor. Extend chains to 60 inches above
finished floor.

Install check valves for proper direction of flow and as follows:
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1. Check Valves: Center-guided type and plate type, in horizontal or vertical position,
between flanges.
2. Check Valves, Swing Type: In horizontal position with hinge pin level.
3. Check Valves, Lift Type: With stem upright and plumb.

J. Valve Tags: Comply with requirements for valve tags and schedules in Section 23 0533
"Identification for HYAC Piping and Equipment.”

K. Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do
not heat valves above maximum permitted temperature. Do not use solder with melting point
temperature above valve of manufacturer's written recommended maximum.

3.3 ADJUSTING

A Adjust or replace valve packing after piping systems have been tested and put into service, but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A, If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves
with higher SWP classes or CWP ratings may be substituted.

B. Select valves with the following end connections:

1. For Copper Tubing, NPS 2 (DN 50} and Smaller: Threaded ends except where solder-
joint valve-end option is indicated in valve schedules.

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100}): Flanged ends except where
threaded valve-end option is indicated in valve schedules.

3. For Copper Tubing, NPS 5 {DN 125) and Larger: Flanged ends.

4. For Steel Piping, NPS 2 (DN 50) and Smaller; Threaded ends.

5 For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where
threaded valve-end option is indicated in valve schedules.

8. For Steel Piping, NPS 5 {DN 125) and Larger: Flanged ends.

7. For Grooved-End Copper Tubing, except Steam and Steam Condensate Piping: Valve
ends may be grooved.

8. Wafer-Type Valves: Flanged connections.

35 HEATING-WATER ANGLE OR GLOBE VALVE SCHEDULE
A Pipe NPS 2 and Smaller:
1. Angle valves, threaded ends - bronze, Class 150; PTFE disc.
2. Globe valves, threaded ends - bronze, Class 150; PTFE disc.
B. Pipe NPS 2-1/2 (DN 65) and Larger:
1. Globe valves, flanged ends - iron, Class 250.
3.6 HEATING-WATER BALL VALVE SCHEDULE
A Pipe NPS 2 (DN 50) and Smaller:

1. Ball valves, threaded or press ends - bronze, two piece with full port and stainless-steel
trim.
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B. Pipe NPS 2-1/2 (DN 65) and Larger:
1. Ball valves, flanged ends - steel, with full port and stainless-steel trim, Class 150.

3.7 HEATING-WATER BUTTERFLY VALVE SCHEDULE

A. Pipe NPS 2-1/2 (DN 65) and Larger:
1. Butterfly valves, single flange (lug type) - iron, with aluminum-bronze disc; 150 CWP,
EPDM seat.

3.8 HEATING-WATER CHECK VALVE SCHEDULE

A Pipe NPS 2 (DN 50) and Smaller: A
1. Check valves, swing type, threaded ends - bronze, with bronze disc, Class 150.

B. Pipe NPS 2-1/2 (DN 65) and Larger:
1. Check valves, center guided - iron, compact wafer, with metal seat, Class 150.

3.9 PUMP-DISCHARGE CHECK VALVE SCHEDULE

A Chilled-Water Pump Discharge:
1. Pipe NPS 2 (DN 50) and Smailer:
a. Check valves, swing type, threaded ends - bronze, with bronze disc, Class 150.
2. Pipe NPS 2-1/2 (DN 85) and Larger:
a. Check valves, center guided - iron, compact wafer, with metal seat, Class 150.

B. Heating-Water Pump Discharge:
1. Pipe NPS 2 (DN 50) and Smaller: '
a. Check valves, swing type, threaded or soldered ends - bronze, with bronze disc,

Class 150.
2. Pipe NPS 2-1/2 (DN 65) and Larger:
a. Check valves, center guided - iron, spring loaded, globe, with metal seat,
Class 150.

END OF SECTION 23 0523
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SECTION 23 0523.16 - PLUG VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Lubricated plug valves.
2. Eccentric plug valves.
DEFINITIONS

CWP: Cold working pressure.

ACTION SUBMITTALS

Product Data: For each type of valve.

DELIVERY, STORAGE, AND HANDLING

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set plug valves open to minimize exposure of functional surfaces.

Use the following precautions during storage:

1. Maintain valve end protection.
2. Store valves indoors and maintain at higher-than-ambient dew point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.
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PART 2 - PROBUCTS

2.1

2.2

23

A

A

GENERAL REQUIREMENTS FOR VALVES

Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

ASME Compliance;

ASME B1.20.1 for threads for threaded-end valves.

ASME B16.1 for flanges on iron valves.

ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
ASME B31.1 for power piping valves.

ASME B31.9 for building services piping valves.

bW

AWWA Compliance: Comply with AWWA C606 for grooved-end connections.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types: Wrench. Fumnish Owner with one wrench for every 10 plug valves, for
each size square plug-valve head.

LUBRICATED PLUG VALVES

Class 125, Lubricated Plug Valves with Threaded Ends:
1. Description:

a. Standard: MSS SP-78, Type | single gland.

b. NPS 2-1/2 to NPS 4, CWP Rating: 200 psig.

c. Body Materiak ASTM A 48/A 48M or ASTM A 128, cast iron with lubrication-
sealing system.

d. Pattern: Regular.

e. Plug: Cast iron or bronze with sealant groove.

Class 125, Lubricated Plug Valves with Flanged Ends:

1. Description:
a. Standard: MSS SP-78, Type | single gland.
b. NPS 2-1/2 to NPS 12, CWP Rating: 200 psig.
o NPS 14 to NPS 24, CWP Rating: 150 psig.
d. Body Material: ASTM A 48/A 48M or ASTM A 126, cast iron with lubrication-

sealing system.
Pattern: Regular.
Plug: Cast iron or bronze with sealant groove.

= D

ECCENTRIC PLUG VALVES

175 CWP, Eccentric Plug Valves with Resilient Seating.
1. Description:
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a. Standard: MSS SP-108.

b. CWP Rating: 175 psig minimum.

c. Body and Plug: ASTM A 48/A 48M, gray iron, ASTM A 126, gray iron; or
ASTM A 536, ductile iron.

Bearings: Oil-impregnated bronze or stainless steel.

Ends: Flanged.

Stem-Seal Packing: Asbestos free.

Piug, Resilient-Seating Material: Suitable for potable-water service uniess
otherwise indicated.

@ o

PART 3 - EXECUTION

31

3.2

3.3

A.

o o =

m

EXAMINATION

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check botting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is

suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown,

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.
Install valves in position to allow full stem movement.

install chainwheels on operators for plug valves NPS 4 and larger and more than 96 inches
above floor. Extend chains to 60 inches above finished floor.

Instalf valve tags. Comply with requirements for valve tags and schedules in Section 23 0553
" dentification for HVAC Piping and Equipment.”
ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.
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34 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A If valve applications are not indicated, use the following:
1. Shutoff Service: Plug valves.
B. If valves with CWP ratings are unavailable, the same types of valves with higher CWP ratings

may be substituted.
C. Select valves with the following end connections:
1. For Copper Tubing, NPS 2 and Smaller: Threaded ends.
2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end

option is indicated in vaive schedules.
3. For Copper Tubing, NPS 5 and Larger: Flanged ends.

END OF SECTION 23 0523.16
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SECTION 23 0529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Metal pipe hangers and supports.

Trapeze pipe hangers.

Metal framing systems.
Thermai-hanger shield inserts.
Fastener systems.

Equipment supports.

Do wnN

B. Related Sections:
1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supporis.
2. Division 23 Section "Vibration Controls for HVAC Piping and Equipment” for vibration
isolation devices.
3. Division 23 Section{s) "Metal Ducts" for duct hangers and supports.

1.2 DEFINITIONS

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.3 PERFORMANCE REQUIREMENTS

A Delegated Design: Design trapeze pipe hangers and equipment supports, including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand
the effects of gravity loads and stresses within limits and under conditions indicated according
to ASCE/SE! 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of

supported equipment and connected systems and components.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: Show fabrication and installation details and include calculations for the

following; include Product Data for components:
1. Trapeze pipe hangers.
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1.6

C.

A

2. Metal framing systems.
3. Pipe stands.
4, Equipment supporis.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of frapeze hangers.
2. Design Calculations: Calculate requirements for designing trapeze hangers.
QUALITY ASSURANCE

Structural Stee! Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Stes!.”

PART 2 - PRODUCTS

2.1

2.2

23

A

B.

A.

A

METAL PIPE HANGERS AND SUPPORTS

Carbon-Steel Pipe Hangers and Supporis:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

4, Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

Copper Pipe Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts,

METAL FRAMING SYSTEMS

MFMA Manufacturer Metal Framing Systems:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Allied Tube & Conduit,
b. Cooper B-Ling, Inc.
c. Flex-Strut Inc.
d. GS Metals Corp.
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2.4

e, Thomas & Betts Corporation.

f. Unistrut Corporation; Tyco International, Ltd.

g. Wesanco, inc.

Description: Shop- or field-fabricated pipe-support assembly for supporting multiple
parallel pipes.

Standard: MFMA-4.

Channels: Continuous slotted steel channel with inturned lips.

Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel
slot and, when tightened, prevent slipping along channel.

Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

Paint Coating: Acrylic.

Non-MFMA Manufacturer Metal Framing Systems:

1.

;W

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Anvil international; a subsidiary of Mueller Water Products Inc.

Empire industries, Inc.

ERICO international Corporation.

Haydon Corporation; H-Strut Division.

NIBCO INC.

PHD Manufacturing, inc.

. PHS Industries, Inc.

Description: Shop- or field-fabricated pipe-support assembly made of steel channels,
accessories, fittings, and other components for supporting multiple parallel pipes.
Standard: Comply with MFMA-4.

Channels: Continuous slotted steet channe! with infurned lips.

Channel Nuts: Formed or stamped steel nuts or other devices designed fo fit into channel
slot and, when tightened, prevent slipping along channel.

Hanger Rods: Continugus-thread rod, nuts, and washer made of carbon steel.

Coating: Paint.

e"oanT

THERMAL-HANGER SHIELD INSERTS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1.

LN OTEWN

Carpenter & Paterson, Inc.

Clement Support Services.

ERICO International Corporation.

National Pipe Hanger Corporation.

PHS Industries, Inc.

Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, inc.
Piping Technology & Products, Inc.

Rilco Manufacturing Co., Inc.

Value Engineered Products, Inc.

insulation-Insert Material for Cold Piping: ASTM C 552, Type il celiular glass with 100-psig
minimum compressive strength and vapor barrier.

Insulation-insert Material for Hot Piping: ASTM C 552, Type 1l cellular glass with 100-psig
minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
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E.

F.

2.5

A

26

A

2.7

A.

B.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

FASTENER SYSTEMS

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steet shapes.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 35/A 360, carbon-stee! plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.
1. Properties: Nonstaining, noncorrosive, and nongaseous.

2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION

341

A.

B.

C.

D.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze
pipe hangers.
Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support
together on field-assembled metal framing systems.

Thermal-Hanger Shield Installation: install in pipe hanger or shield for insulated piping.
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Fastener System Installation:

1. Install mechanical-expansion anchors in concrete after concrete is placed and compietely
cured. Install fasteners according to manufacturer's written instructions.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports fo allow contfrolled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and
larger and at changes in direction of piping. Install concrete inserts before concrete is placed;
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be fransmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Option: Thermalhanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Inclide steel weight-
distribution plate for pipe NPS 4 and larger if pipe is instalied on rollers.
4. Shield Dimensions for Pipe: Not less than the following:

a NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.

c. NPS 5 and NPS 8: 18 inches long and 0.06 inch thick.

d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.

e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.

6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
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32

3.4

3.5

3.6

A.

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

Cut, drill, and fit miscellanecus metal fabrications for trapeze pipe hangers and eguipment
supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and cotrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4 Finish welds at exposed connections so no roughness shows after finishing and so

contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

Galvanized Surfaces. Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.
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B.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections. )

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use carbon-stee! pipe hangers and supports and attachments for general service applications.

Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping
and tubing.

Use padded hangers for piping that is subject to scratching.
Use thermal-hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 fo NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes
NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Stee!, Double-Bolt Pipe Clamps (MSS Type 3). For suspension of pipes
NPS 3/4 to NPS 38, requiring clamp flexibility and up to 4 inches of insulation.

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to
NPS 24 if littie or no insulation is required.

5, Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6). For suspension of
noninsutated, stationary pipes NPS 3/4 to NPS 8.

7. Adjustable, Steel Band Hangers (MSS Type 7). For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary
pipes NPS 1/2 to NPS 8.

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

10.  Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11). For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 8.

11.  Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12). For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 3.

12.  U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

14.  Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

15.  Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and
with U-bolt to retain pipe.

16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes
NPS 2-1/2 to NPS 36 i vertical adjustment is required, with steel-pipe base stanchion
support and cast-iron fioor flange.

17.  Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.
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18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24, from single rod if horizontal movement caused by expansion and contraction
might occur.
19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary. ,
20. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to
NPS 30 if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

K. Hanger-Rod Aftachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

4 Malleable-iron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

L. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18). For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4, Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

8. C-Clamps (MSS Type 23): For structural shapes.

7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

8. Side-Beam Clamps (MSS Type 27): For bottom of steel -beams.

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel |-
heams for heavy loads.

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel |-
beams for heavy loads, with link extensions.

11.  Malleable-Beam Clamps with Extension Pieces (MSS Type 30). For attaching to
structural steel.

12.  Welded-Steel Brackets: For support of pipes from below or for suspending from above by
using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 1o

b. Medium (MSS Type 32); 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.
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13.  Side-Beam Brackets {MSS Type 34): For sides of steel or wooden beams.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel-Pipe-Covering Protection Saddles (MSS Type 38). To fill interior voids with
insulation that matches adjoining insulation.

2. Pro’section‘Shie!ds (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
3 Thermal-Hanger Shield Inserts: For supporting insuiated pipe.

N. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

3. Spring-Cushion Roll Hangers (MSS Type 48): For equipping Type 41, roll hanger with
springs.

4. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to allow expansion and contraction of piping system from hanger.

5. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:

a. Horizontal (MSS Type 54). Mounted horizontally.

b. Vertical (MSS Type 55): Mounted verticatly.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

0. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

P. Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

Q. Use mechanical-expansion anchors instead of building attachments where required in concrete

construction.

END OF SECTION 23 0529
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SECTION 23 0533 - HEAT TRACING FOR HVAC PIPING

PART 1 - GENERAL

11

A

1.2

1.3

1.4

1.5

SUMMARY

Section includes heat tracing for freeze prevention of HYAC piping with self-regulating, parallel-

resistance, electric heating cables:

ACTION SUBMITTALS

Product Data: For each type of product.

1 Include rated capacities, operating characteristics, and furnished specialties and
accessories.

2. Schedule heating capacity, length of cable, spacing, and electrical power requirement for
each electric heating cable required.

Shop Drawings: For electric heating cable.

1. Include plans, elevations, sections, and attachment details.

2. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

Sample warranties.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For electric heating cables and controls to include in
operation and maintenance manuals.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace electric heating cable that fails in
materials or workmanship within specified warranty period.

1. Warranty Period: Three years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1

A.

22

SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

BriskMeat.

Chromalox, Inc.

Delta-Therm Corporation.

EasyHeat; Emerson Electric Co., Commercial and Residential Solutions.
RAYCHEM; brand of nVent Electrical plc.

Thermon Americas Inc.

Trasor Corp.

WarmlyYours Radiant, Inc.

NGO LN

Source Limitations: Obtain all heat tracing from one manufacturer.

Standard: |IEEE 515.1.

Heating Element: Pair of parallel No. 16 AWG, nickel-coated, stranded copper bus wires
embedded in crosslinked conductive polymer core, which varies heat output in response to
temperature along its length.

Electrical insulating Jacket; Flame-retardant polyolefin.

Grounding Cover: Copper braid.

Cable Cover: Stainless steel braid and polyolefin oufer jacket with ultraviolet inhibitor.
Terminate with waterproof, factory-assembled, nonheating leads with connectors at one end,
and seal the opposite end watertight. Cable is to be capable of crossing over itself once without
overheating.

Maximum Operating Temperature (Power On). 150 deg F,

Maximum Exposure Temperature (Power Offy. 185 deg F.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

CONTROLS

Pipe-Mounted Thermostats for Freeze Protection:

1. Remote bulb temperature-control unit with adjustable range from 30 to 50 deg F.

2. Snap action; open-on-rise, single-pole switch with minimum current rating adequate for
connected cable.

3. Remote temperature-sensing bulb on capillary, resistance temperature device, or
thermistor for directly sensing ambient air or pipe-wall temperature.

4. Corrosion-resistant, waterproof control enclosure.

Control Panel:
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2.3

A

B.

C.

1. Automatic control with manual on, automatic, and standby/reset switch.

2. Remote temperature sensors sense outside air temperature; programmable to energize
the cable when temperature falls below 34 to 44 deg F.

3. Corrosion-proof and waterproof enclosure suitable for outdoor mounting, for controls and

precipitation and temperature sensors.

Minimum 30 A contactor to energize cable or close other contactors.

Ground-fault protection.

Single-point control of heat tracing for fresze protection.

Provide communication ports with contacts, RS485, or Ethernet interface for remote
monitoring and alarm by central HVAC-control system. Coordinate type of connection
ports with Section 23 0923 "Direct Digital Control (DDC) System for HVAC."

Noe s

ACCESSORIES

Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone end
seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in
writing by manufacturer.

Warning Labels: See Section 23 0553 "Identification for HVAC Piping and Equipment.”

Warning Tape: Continuously printed "Electrical Tracing”; vinyl, at least 3 mils thick, and with
pressure-sensitive, permanent, waterproof, self-adhesive back.

1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 inches: 3/4 inch
minimum.

2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger: 1-1/2
inches minimum.

PART 3 - EXECUTION

3.1

A,

B.

32

A.

B.

C.

D.

EXAMINATION

Examine surfaces and subsirates to receive electric heating cables for compliance with
requirements for installation tolerances and other conditions affecting performance.

1. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and
sharp profrusions.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install electric heating cable at locations indicated and in accordance with NFPA 70.

Install electric heating cable across expansion, construction, and control joints in accordance
with manufacturer's written instructions; use cable-protection conduit and slack cable to allow
movement without damage fo cable.

Install electric heating cables after piping has been tested and before insulation is installed.

Install electric heating cables in accordance with IEEE 515.1.
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E.

3.3

3.4

3.5

Install insulation over piping with electric cables in accordance with Section 23 0719 "HVAC
Piping Insulation.”

Install warning tape on piping insulation where piping is equipped with electric heating cables.
Set field-adjustable switches and circuit-breaker trip ranges.

Install temperature-control units in an accessible location and in accordance with
manufacturer's written instructions. Locate sensing bulbs to sense outside air temperature in a

location where it will not be affected by direct sunlight or other heat sources.

Install control panels and distribution panels where indicated and in accordance with
manufacturer's written instructions.

Install outside air and pipe temperature sensors.

ELECTRICAL CONNECTIONS

Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for Electrical
Systems.”

Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors
and Cables."

Connect temperature-control unit to interrupt power supply to electric heating cable when
outside air is above set point.

Connect remote electronic temperature sensors.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections:

1. Perform tests after cable installation but before application of coverings, such as
insulation, wall or ceiling construction, or concrete.

2. Test cables for electrical continuity and insulation integriy before energizing.

3 Test cables to verify rating and power input. Energize and measure voltage and current

simultaneously.

Repeat tests for continuity, insulation resistance, and input power after applying thermal
insulation on pipe-mounted cables.

Cables will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

PROTECTION

Protect installed heating cables, including non-heating leads, from damage.
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B. Remove and replace damaged heat-tracing cables.

END OF SECTION 23 0533
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SECTION 23 0553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

1.3

o

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

NoOORWN -

Equipment labels.
Warning signs and labels.
Pipe labels.

Duct labels.

Stencils.

Valve fags.

Warning tags.

ACTION SUBMITTALS

Product Data: For each type of product.

Samples: For color, letter style, and graphic representafion required for each identification
material and device.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

Valve numbering scheme.

Valve Schedules: For each piping system to include in maintenance manuals.

PART 2 - PRODUCTS

241

A

EQUIPMENT LABELS

Metal Labels for Equipment:

1.

2.
3.
4.

Materfal and Thickness: Brass, 0.032-inch minimum thickness, and having predrilled or
stamped holes for attachment hardware.

Letter Color: Black.

Background Color: White.

Minimum Label Size: Length and width vary for required iabel content, but not less than
2-1/2 by 3/4 inch.
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2.2

2.3

m o o o

5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches,
1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-quarters the
size of principal lettering. -

6. Fasteners: Stainless-steel rivets or seif-tapping screws.

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include equipment's Drawing designation or unique equipment number, Drawing
numbers where equipment is indicated (plans, details, and schedules), and the Specification
Section number and title where equipment is specified.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond
paper. Tabulate equipment identification number, and identify Drawing numbers where
equipment is indicated (plans, details, and schedules) and the Specification Section number
and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

WARNING SIGNS AND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch
thick, and having predrilled holes for attachment hardware.

Letter Color: Black.
Background Color; White.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal
lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information plus emergency notification instructions.

FIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction according to ASME A13.1.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover circumference of
pipe and to attach to pipe without fasteners or adhesive,

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
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2.4

25

D.

m o O @

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow
direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both
directions or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: Size lefters according to ASME A13.1 for piping.

DUCT LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch
thick, and having predrilled holes for attachment hardware.

Letter Color: Black.
Background Color. White.
Maximum Temperature: Able fo withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal
lettering.

Fasteners: Stainless-stee! rivets or self-tapping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings; also include duct size and an arrow indicating flow
direction. '

1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both
directions or as separate unit on each duct label to indicate flow direction.

STENCILS
Stencils for Piping:

1. Lettering Size: Size letters according to ASME A13.1 for piping.

2. Stencil Material: Aluminum.

3 Stencil Paint: Exterior, gloss, alkyd enamel in colors complying with recommendations in
ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form.

4, Identification Paint: Exterior, alkyd enamel in colors according to ASME A13.1 unless
otherwise indicated. Paint may be in pressurized spray-can form.

Stencils for Ducts:

1. Lettering Size: Minimum letter height of 1-1/4 inches for viewing distances up to 15 feet
and proportionately larger lettering for greater viewing distances.

2. Stencit Material: Aluminum.
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C.

26

A

B.

2.7

A

3. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can form.
4. Identification Paint: Exterior, alkyd enamel. Paint may be in pressurized spray-can form.

Stencils for Access Panels and Door Labels, Equipment Labels, and Similar Operational

Instructions:

1. Lettering Size: Minimum letter height of 1/2 inch for viewing distances up to 72 inches
and proporticnately larger lettering for greater viewing distances.

2. Stencil Material: Aluminum.

3. Stencil Paint: Exterior, gloss, alkyd enamel. Paint may be in pressurized spray-can form.
4. ldentification Paint: Exterior, alkyd enamel. Paint may be in pressurized spray-can form.
VALVE TAGS

Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers.

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.
2. Fasteners: Brass wire-link chain.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation {as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for identification.
Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

WARNING TAGS

Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock
with matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum.

2. Fasteners: Brass grommet and wire.

3 Nomericlature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT
OPERATE."

4. Color: Safety-yellow background with black lettering.

PART 3 - EXECUTION

3.1

A

3.2

A

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

GENERAL INSTALLATION REQUIREMENTS

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are fo be applied.
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B.

C.

3.3

3.5

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment.

Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION
Piping Color Coding: Painting of piping is specified in Section 09 9123 "Interior Painting.”

Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe
labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, on each
piping system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint; Use for pipe marking.

Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels,
and plenums; and exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible
enclosures.

4, At access doors, manholes, and similar access points that permit view of concealed
piping.

5. Near major equipment items and other points of origination and termination.

8. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in
areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including
pipes where flow is allowed in both directions.

Pipe Labe! Color Schedule:
1. Heating Water Piping: Whiie letters on a safety-green background.

DUCT LABEL INSTALLATION

Install self-adhesive duct fabels with permanent adhesive on air ducts in the following color
codes:

1. Yeflow: For hot-air supply ducts.

2. Green: For exhaust-, outside-, refief-, return-, and mixed-air ducts.

Stenciled Duct Label Option: Stenciled labels showing service and flow direction may be
provided instead of plastic-laminated duct labels, at Installer's option.
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C. Locate labels near points where ducts enter into and exit from concealed spaces and at
maximum intervals of 50 feet in each space where ducts are exposed or concealed by
removable cefling system.

386 VALVE-TAG INSTALLATION
A Install tags on valves and control devices in piping systems, except check valves, valves within
factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering
hose connections, and HVAC terminal devices and similar roughing-in connections of end-use
fixtures and units. List tagged valves in a valve schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:
a. Gas: 1-1/2 inches, square.
37 WARNING-TAG INSTALLATION
A Write required message on, and attach warning tags to, equipment and other items where

required.

END OF SECTION 23 0553
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SECTION 23 0593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A Section Includes:
1. Balancing Air Systems:
a. Constant volume systems.
1.3 DEFINITIONS
AABC: Associated Air Balance Council.
BAS: Building autornation systems.

NEBE: National Environmental Balancing Bureau.

© o ® »

TAB: Testing, adjusting, and balancing.
E. TABB: Testing, Adjusting, and Balancing Bureau.
F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.

G. TDH: Total dynamic head.

1.4 PREINSTALLATION MEETINGS

A. TAB Conference: If requested by the Owner, conduct a TAB conference at Project site after
approval of the TAB strategies and procedures plan to develop a mutual understanding of the
details. Provide a minimum of 14 days’ advance notice of scheduled meeting time and location.

1. Minimum Agenda ltems:
a. The Contract Documents examination report.
b. The TAB plan.
c. Needs for coordination and cooperation of trades and subcontractors.
d. Proposed procedures for documentation and communication flow.
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1.5 INFORMATIONAL SUBMITTALS

A Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that
the TAB specialist and this Project's TAB team members meet the qualifications specified in
"Quality Assurance” Article.

B. Contract Documents Fxamination Report: Within 30 days of Contractor's Notice to Proceed,
submit the Contract Documents review report as specified in Part 3.

C.  Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures as specified in "Preparation” Article.

D.  System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, submit system
readiness checklists as specified in "Preparation” Article.

E. Examination Report; Submit a summary report of the examination review required in
"Examination” Article.

F. Certified TAB reports.

G.  Sample report forms.

H. Instrument calibration reports, to include the following:
Instrument type and make.

Serial number.

Application.

Dates of use.
Dates of calibration.

O LN

1.6 QUALITY ASSURANCE
A. TAB Specialists Qualifications: Certified by AABC NEBB or TABB.
1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC NEBB or
2. I’ﬁgl?"fechnician: Employee of the TAB specialist and certified by AABC NEBB or TABB
as a TAB technician.

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in
ASHRAE 111, Section 4, "Instrumentation.”

C. ASHRAE Compliance; Applicable requirements in ASHRAE 62.1, Section7.2.2 - "Air
Balancing."

D. ASHRAE/ESNA Compliance: Applicable requirements in ASHRAEAESNA 90.1, Section 6.7.2.3

- "System Balancing.”

1.7 FIELD CONDITIONS
A Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB

period. Cooperate with Owner during TAB operations to minimize confiicts with Owner's
operations.
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

3.2

TAB SPECIALISTS

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems designs that may preclude proper TAB of systems and equipment.

Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are applicable for intended purpose and are
accessible.

Examine the approved submittals for HYAC systems and equipment.

Examine design data including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to
verify that they are properly separated from adjacent areas. Verify that penetrations in plenum
walls are sealed and fire-stopped if required.

Examine equipment performance data including fan curves.

1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all
or part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems,” or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight,
filters are clean, and equipment with functioning controls is ready for operation.

Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible,
and their controls are connected and functioning.

Examine control valves for proper installation for their intended function of throttling, diverting, or
mixing fluid flows.

Examine operating safety interlocks and controls on HVAC equipment.
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M. Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions to changes in conditions. Record default set points if different from
indicated values.

3.3 PREPARATION
A Prepare a TAB plan that includes the following:
Equipment and systems to be tested.
Strategies and step-by-step procedures for balancing the systems.

Instrumentation to be used.
Sample forms with specific identification for alt equipment.

PWN-

B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness
for TAB work. Include, at 2 minimum, the following:

1. Alrside:

Verify that leakage and pressure tests on air distribution systems have been
satisfactorily completed.

Duct systems are complete with terminals installed.

Volume, smoke, and fire dampers are open and functional.

Clean filters are installed.

Fans are operating, free of vibration, and rotating in correct direction.

Automatic temperature-control systems are operational.

Ceilings are instalied.

Windows and doors are installed.

Suitable access fo balancing devices and equipment is provided.

o

—SE™eangT

3.4 GENERAL PROCEDURES FOR TESTING AND BALANCING
A Perform testing and balancing procedures on each system according to the procedures
contained in SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing” and in this
Section.

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

C. Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

D. Take and report testing and balancing measurements in inch-pound (IP) units.
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3.5

3.6

3.7

A

@

m o O

T

r o

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Cross-check the summation of required outlet volumes with
required fan volumes.

Prepare schematic diagrams of systerns' "as-built” duct layouts.

For variable-air-volume systems, develop a plan to simulate diversity.

Determine the best locations in main and branch ducts for aceurate duct-airflow measurements,

Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-
air dampers through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling-unit components.

Verify that air duct system is sealed as specified in Section 23 3113 "Metal Ducts.”

DUCT LEAKAGE TESTS
Witness the duct pressure testing performed by Installer.
Verify that proper test methods are used and that leakage rates are within specified tolerances.

Report deficiencies observed.

CONTROLS VERIFICATION

In conjunction with system bafaﬁcing, perform the following:

1. Verify temperature control system is operating within the design limitations.

2. Confirm that the sequences of operation are in compliance with Contract Documents.

3. Verify that controllers are calibrated and function as intended.

4. Verify that controller set points are as indicated.

5, Verify the operation of lockout or interlock systems.

6. Verify the operation of valve and damper actuators.

7. Verify that controlled devices are properly installed and connected to correct controller.

8. Verify that controlled devices travel freely and are in position indicated by controller:
open, closed, or modulating.

9, Verify location and installation of sensors to ensure that they sense only intended

temperature, humidity, or pressure,
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B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations
from indicated conditions.

3.8 TOLERANCES

A Set HVAC system's airflow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus, or minus 10 percent.
2. Air Outlets and Inlets: Plus, or minus 10 percent.
B. Maintaining pressure relationships as designed shall have priority over the tolerances specified
above.
3.9 PROGRESS REPORTING
A initial Construction-Phase Report: Based on examination of the Contract Documents as

specified in "Examination" Article, prepare a report on the adequacy of design for systems
balancing devices. Recommend changes and additions to systems balancing devices to
facilitate proper performance measuring and balancing. Recommend changes and additions fo
HVAC systems and general construction to allow access for performance measuring and
balancing devices.

B. Status Reports: Prepare weekly progress reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and problems
found in systems being tested and balanced. Prepare a separate report for each system and
each building floor for systems serving muitiple floors.

3.10 FINAL REPORT

A General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.
2. include a list of instruments used for procedures, along with proof of calibration.

3. Certify validity and accuracy of field data.
B. Final Report Contents: In addition to certified field-report data, include the following:

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop Drawings and
Product Data.

PO

C. General Report Data: in addition to form titles and entries, include the following data:

Title page.

Name and address of the TAB specialist.
Project name.

Project location.

Architect's name and address.

Gl
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6.
7.
8.
9.

10.

11.

12.
13.
14.
15.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.

Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

Summary of contents including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans and pump performance forms including the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coll, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

T@me oo T

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:

O G

Quantities of outdoor, supply, return, and exhaust airflows.
Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

Position of balancing devices.

E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:

1.

2.

Unit Data:

Unit identification.

Location.

Make and type.

Model number and unit size.
Manufaciurer's serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave and amount of adjustments in inches.
Number, make, and size of belts.
Number, type, and size of filters.

D@ R0 T

Motor Data:
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Motor make, and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave and amount of adjustments in inches.

~PonTE

3. Test Data (Indicated and Actual Values):

Total airflow rate in cfm.

Total system static pressure in inches wg.

Fan rpm.

Discharge static pressure in inches wg.

Filter static-pressure differential in inches wg.
Preheat-coil static-pressure differential in inches wg.
Cooling-coi! static-pressure differential in inches wg.
Heating-coil static-pressure differential in inches wg.
Outdoor airflow in cfm.

Return airflow in cfm.

Outdoor-air damper position.

Return-air damper position.

m.  Vortex damper position.

AT T S@™Mme a0 T

F. Fan Test Reports: For supply, return, and exhaust fans, include the following:
1. Fan Data:

System identification.

Location.

Make and type.

Model number and size.

Manufacturer's serial number.

Arrangement and class.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave and amount of adjustments in inches.

T@ P oo T

Z. Motor Data:

Motor make, and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Fuli-load amperage and service factor.

Sheave make, size in inches, and hore.

Center-to-center dimensions of sheave, and amount of adjustments in inches.
Number, make, and size of belts.

@00 oTw

3. Test Data (Indicated and Actual Values):

Total airflow rate in cfm.

Total system static pressure in inches wg.
Fan rpm.

Discharge static pressure i inches wg.
Suction static pressure in inches wg.

PCooTw
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G. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid

representing the duct cross-section and record the following:

1.

Report Data:

AT S@ MO a0 T

System and air-handling-unit number.
Location and zone.

Traverse air temperature indeg F.
Duct static pressure in inches wg.
Duct size in inches.

Duct area in sq. ft..

indicated airflow rate in cfm.
Indicated velocity in fpm.

Actual airffow rate in cfm.

Actual average velocity in fpm.
Barometric pressure in psig.

H. Air-Terminal-Device Reports:

1.

Unit Data:

~T@ e a0 Ty

System and air-handling unit identification.
Location and zone.

Apparatus used for test.

Area served.

Make.

Number from system diagram.

Type and model number.

Size.

Effective area in sq. ft..

Test Data {Indicated and Actual Values):

©mpooTD

Airflow rate in cfm.

Air velocity in fpm.

Preliminary airflow rate as needed in cfm.
Prefiminary velocity as needed in fom.
Final airflow rate in ¢fm.

Final velocity in fpm.

Space temperature in deg F.

I instrument Calibration Reports:

1.

Report Data:

a. Instrument type and make.
b. Serial number,

C. Application.

d. Dates of use.

e. Dates of calibration.

TESTING, ADJUSTING, AND BALANCING FOR HVAC
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N VERIFICATION OF TAB REPORT

A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of
Architect.

B. Architect shall randomly select measurements, documented in the final report, to be rechecked.
Rechecking shall be limited to either 10 percent of the total measurements recorded or the
extent of measurements that can be accomplished in a normal 8-hour business day.

C. If rechecks yield measurements that differ from the measurements documented in the final
report by more than the tolerances allowed, the measurements shall be noted as "FAILED.”

D. If the number of "FAILED" measurements is greater than 10 percent of the total measurements
checked during the final inspection, the testing and balancing shall be considered incomplete
and shall be rejected.

E. If TAB work fails, proceed as follows:

1. TAB specialists shall recheck all measurements and make adjustments. Revise the final
report and balancing device settings to include ail changes; resubmit the final report and
request a second final inspection.

2. If the second final inspection also fails, Owner may contract the services of another TAB
specialist to complete TAB work according to the Contract Documents and deduct the
cost of the services from the original TAB specialist's final payment.

3. If the second verification ajso fails, Architect may contact AABC Headquarters regarding
the AABC National Performance Guaranty.

F. Prepare test and inspection reports.

3.12 ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are
being maintained throughout and to correct unusual conditions.

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 23 0593
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SECTION 23 0713 - DUCT INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

C.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes insulating the following duct services:

1. Indoor, concealed supply and outdoor air.

2. Outdoor, exposed supply and return air.

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory- and field-applied if any}.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.
2. Detail insulation application at elbows, fittings, dampers, specialties, and flanges for each

type of insulation.
3. Detail application of field-applied jackets.
4, Detail application at linkages of contro! devices.

Samples: For each type of insulation and jacket indicated. Identify each Sample, describing
product and intended use. Sample sizes are as follows:

1. Sheet Form Insulation Materials: 12 inches square.

2. Sheet Jacket Materials: 12 inches square.

3 Manufacturer's Color Charts: For products where color is specified, show the full range of
colors available for each type of finish material.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include

dates of tests and test methods employed.

Field quality-control reports.

DUCT INSULATION 230713-1
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1.5

A

1.6

1.7

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Depariment of Labor, Bureau of
Apprenticeship and Training.

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation installed Indoors; Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

Mockups: Before instalfing insulation, build mockups for each type of insulation and finish listed
below to demonstrate quality of insulation application and finishes. Build mockups in the
location indicated or, if not indicated, as directed by Architect. Use materials indicated for the
completed Work.

1. Ductwork Mockups:

a. One 10-foot section each of rectangular and round straight duct.

b. One each of a 90-degree mitered round and rectangular elbow, and one each of a
90-degree radius round and rectangular elbow.

C. One rectangular branch takeoff and one round branch takeoff from a rectangular
duct. One round tee fitting.

d. One rectangular and round transition fitting.

e. Four support hangers for round and rectangular ductwork.

f. Each type of damper and specialty.

2. For each mockup, fabricate cutaway sections to allow observation of application details
for insulation materials, adhesives, mastics, attachments, and jackets.

3. Notify Architect seven days in advance of dates and times when mockups will be
constructed.

4, Obtain Architect's approval of mockups before starting insulation application.

5. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

6. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

7. Demolish and remove mockups when directed.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 23 0529 "Hangers and Supports for HVAC Piping and Equipment.”
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B.

C.

1.8

A

B.

Coordinate clearance requirements with duct Installer for duct insulation application. Before
preparing ductwork Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
maintenance.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application afier pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test resuits.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

21

A.

o

g

2.2

A

B.

23

A

INSULATION MATERIALS

Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum
Insulation Schedule,” and “Aboveground, Outdoor Duct and Plenum Insulation Schedule”
articles for where insulating materials shall be applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according fo ASTM C 871,

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Minetal-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Typeli and ASTM C 1290, Typel Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type Il
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2.4

25

26

27

B.

Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.

1. Water-Vapor Permeance. ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film
thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg F.

3. Solids Content; ASTM D 1644, 58 percent by volume and 70 percent by weight.

4 Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.

2. Service Temperature Range: Minus 20 fo plus 180 deg F.

3. Solids Content: 60 percent by volume and 66 percent by weight.

4, Color: White.

LAGGING ADHESIVES

Description: Comply with MIL-A-3316C, Class |, Grade A and shall be compatible with insulation

materials, jackets, and substrates.

1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct insulation.

2. Service Temperature Range: 0 to plus 180 deg F.

3. Color: White.

SEALANTS

FSK and Metal Jacket Flashing Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.

3. Service Temperature Range: Minus 40 to plus 250 deg F.

4, Color: Aluminum.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. ASJ. White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type |

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type |.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type Ii.
4, FSP Jacket Aluminum-foil, fibergtass-reinforced scrim with polyethylene backing;

complying with ASTM C 1136, Type IL
5. Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested according to
ASTM E 96/E 96M, Procedure A, and complying with NFPA S0A and NFPA 90B.

TAPES

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.
1. Width: 3 inches.
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2.8

A

B.

C.

D.

2. Thickness: 6.5 mils.

3. Adhesion: 90 ounces forcefinch in width.

4, Elongation: 2 percent.

5. Tensile Strength: 40 Ibf/inch in width.

6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
SECUREMENTS

Bands.

1. Stainless Steel ASTM A 187 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch
thick, 1/2 inch wide with wing seal or closed seal.

2. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 1/2 inch wide with wing seal or closed seal.

3. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept
metal bands. Spring size determined by manufacturer for application.

Insulation Pins and Hangers:

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.106-inch-diameter shank, length to suit depth of insulation
indicated.

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel, or Monel.

Wire: 0.080-inch nickel-copper alloy.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

3.3

A

B.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces,
free of voids throughout the fength of ducts and fittings.

Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for
each item of duct system as specified in insulation system schedules.
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C.

Install accessories compatible with insufation materials and suitable for the service. Install
accessories that do not corrade, soften, or otherwise attack insulation or jacket in either wet or
dry state,

Install insulation with longitudinal seams at top and bottom of horizontal runs.
Install multiple layers of insulation with longitudinal and end seams staggered.
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item fo point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation fo
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer. ’

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses. .

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive
self-sealing lap. Staple laps with outward clinching staples along edge at 2 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and

at ends adjacent to duct flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
simiar to butt joints.
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3.4 PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
install insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves
to match adjacent insulation and overlap duct insulation at least 2 inches.

1.

Comply with requirements in Section 07 8413 "Penetration Firestopping.”

3.5 INSTALLATION OF MINERAL-FIBER INSULATION

A Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1.

2.

Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c.

each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums,

d. Do not overcompress insulation during installation.

e, Impale insulation over pins and attach speed washers.

f. Cut excess portion of pins extending beyond speed washers or bend paraliel with

insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor- barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches from one edge and one end of insulation segment.
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1-inch
o.¢. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot

intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped
pattern over insulation face, along butt end of insulation, and over the surface.
Cover insulation face and surface to be insulated a width equal to two times the
insulation thickness, but not fess than 3 inches.

Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At
end joints, secure with steel bands spaced a maximum of 18 inches o.c.
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3.6

3.7

3.8

6. Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
B-inch-wide strips of same material used to insulate duct. Secure on alternating sides of
stiffener, hanger, and flange with pins spaced 6 inches o.c.

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

Whére FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end
joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

W

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks
and vessels. Seat with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, instali with 2-inch overlap at iongitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12
inches o.c. and at end joints.

FIRE-RATED INSULATION SYSTEM INSTALLATION

Where fire-rated insulation system is indicated, secure system to ducts and duct hangers and
supports fo maintain a continuous fire rating.

Insulate duct access panels and doors to achieve same fire rating as duct.

Instali firestopping at penetrations through fire-rated assemblies. Fire-stop systems are
specified in Section 07 8413 "Penetration Firestopping."

FIELE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.
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B. Perform tests and inspections.
C. Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and
insulation in layers in reverse order of their installation. Extent of inspection shall be
timited to one location(s) for each duct system defined in the "Duct Insulation Schedule,
General" Article.

D.  All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

3.9 DUCT INSULATION SCHEDULE, GENERAL

A Plenums and Ducts Requiring Insulation:

1. Indoor, concealed supply and outdoor air.
2. Outdoor, exposed supply and return.
B. ltems Not Insulated:
1. Fibrous-glass ducts.
2. Metal ducts with duct finer of sufficient thickness to comply with energy code and

ASHRAEAESNA 80.1.

Factory-insulated flexible ducts.
Factory-insulated plenums and casings.
Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

No Gk w

310 DUCT AND PLENUM INSULATION SCHEDULE
A, Concealed, round and rectangular, supply-air and return air duct insulation shall be the
following:
1. Mineral-Fiber Blanket: 2 inches thick and 1.5-Ib/cu. ft. nominal density.

B. Exposed to outdoors rectangular, supply-air and return air duct insulation shall be the following:
1. Armaflex insulation, externally jacketed: 3 inches thick and 3-lb/cu. ft. nominal density.

C Exposed to indoor conditions duct insulation shall be the following:
1. Mineral fiber board: 1 inch thick, internally lined, and 2-fb/w ft. normal density.

END OF SECTION 23 0713
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SECTION 23 0716 - HYAC EQUIPMENT INSULATION

PART 1 - GENERAL

1.1

A,

B.

1.2

1.3

1.4

SUMMARY

Section includes insulating HYAC equipment that is not factory insulated.
Related Sections:

1. Section 23 6713 "Duct Insulation."

2. Section 23 0719 "HVAC Piping Insulation.”

ACTION SUBMITTALS

Product Data: For each type of product. Include thermal conductivity, water-vapor permeance
thickness, and jackets (both factory and field applied, if any).

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail removable insulation at equipment connections.
2. Detail application of field-applied jackets.

3. Detail application at linkages of control devices.

4. Detail field application for each equipment type.

Samples: For each type of insulation and jacket indicated. Identify each Sample, describing
product and intended use. Sample sizes are as follows:

1. Sheet Form Insulation Materials: 12 inches square.
2. Sheet Jacket Materials: 12 inches square.
3. Manufacturer's Golor Charts: For products where color is specified, show the full range of

colors available for each type of finish material.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified Installer.

Material Test Reports; From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.

Field quality-control reports.

QUALITY ASSURANCE

Instalier Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or craft training program.

Mockups: Before installing insulation, build mockups for each type of insulation and finish listed
below to demonstrate gquality of insulation application and finishes. Build mockups in the
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1.5

A

1.6

A

B.

C.

17

A

location indicated or, if not indicated, as directed by Architect. Use materials indicated for the
completed Work.
1. Equipment Mockups:

a. One heating-hot-water pump.

b. One tank or vessel.

2. For each mockup, fabricate cutaway sections to allow observation of application details
for insulation materials, adhesives, mastics, attachments, and jackets.

3. Notify Architect seven days in advance of dates and times when mockups will be
constructed.

4. Obtain Architect's approvai of mockups before starting insulation application.

5. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

B. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

7. Demolish and remove mockups when directed.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation system materials are to be delivered to the Project site in unopened
containers. The packaging is to include, the name of the manufacturer, fabricator, type,
description, and size, as well as ASTM standard designation, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 23 0529 "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with equipment Installer for equipment insulation
application.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

PART 2 - PRODUCTS

21

A

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: For insulation and related materials, as determined by testing

identical products in accordance with ASTM E84, by a testing agency acceptable to authorities

having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and

cement material containers with appropriate markings of applicable testing agency.

1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
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2.2

A

INSULATION MATERIALS

Comply with requirements in "Indoor Equipment Insulation Schedule,” and "Outdoor,
Aboveground Equipment Insulation Schedule" articles for where insulating materials are
applied.

Products do not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel have a leachable chloride content of less than
50 ppm when tested in accordance with ASTM C871.

Insufation materials for use on austenilic stainless steel are qualified as acceptable in
accordance with ASTM C795.

Foam insulation materials do not use CFC or HCFC blowing agenis in the manufacturing
process.

Calcium Silicate: Flat-, curved-, and grooved-hlock sections of noncombustible, inorganic,
hydrous calcium silicate with a non-asbestos fibrous reinforcement. Comply with ASTM C533,
Type | or Type IL
1 Prefabricated Fitting Covers: Comply with ASTM C450 and ASTM C585 for dimensions
used in preforming insulation to cover valves, elbows, tees, and flanges.
a. Manufacturers: Subject to compliance with requirements, provide products by the
following:
1) Johns Manville; a Berkshire Hathaway company.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Comply with ASTM C552.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Owens Corning.

2. Block Insulation: Type L

3. Special-Shaped Insulation: Type lil.

4. Board Insulation: Type V.

5. Fabricated shapes in accordance with ASTM C450 and ASTM C585.

8. Factory-applied jacket requirements are specified in "Factory-Applied Jackets” Article.

Flexible Elastomeric. Closed-cell or expanded-rubber materials; suitable for maximum use
temperature between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M, Type i
for sheet materials.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Aeroflex USA.
b. Armacell LLC.
c. K-Flex USA.

Glass-Fiber Blanket: Glass fibers bonded with a thermosetting resin; suitable for maximum use
temperature up to 450 deg F in accordance with ASTM C411. Comply with ASTM C553,
Type ll, and ASTM C1290, Type lif, with factory-applied FSK jacket. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following;

a. Certainteed; SAINT-GOBAIN.

b. Johns Manville; a Berkshire Hathaway company.

c. Knauf Insulation.
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2.3

d. Manson Insulation Inc.
e. Owens Corning.

High-Temperature, Glass-Fiber Blanket: Glass fibers bonded with a thermosetting resin,
unfaced: suitable for maximum use temperature up to 1000 deg F. Comply with ASTM C553,
Type V.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a Certainteed; SAINT-GOBAIN.

b. Johns Manville; a Berkshire Hathaway company,

c. Knauf Insulation.

d Manson insulation Inc.

e Owens Corning.

Glass-Fiber Board: Glass fibers bonded with a thermosetting resin; suitable for maximum use
temperature between 35 deg F and 250 deg F for jacketed and between 35 deg F and 450
deg F for unfaced in accordance with ASTM C411. Comply with ASTM C612, Type IA or
Type IB. Provide insulation with factory-applied FSK jacket. Factory-applied jacket requirements
are specified in "Factory-Applied Jackets” Article.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Certainteed; SAINT-GOBAIN.
b. Johns Manville; a Berkshire Hathaway company.
C. Knauf Insulation.
d. Manson insulation Inc.
e. Owens Corning.

High-Temperature, Glass-Fiber Board: Glass fibers bonded with a thermosetting resin; suitable
for maximum use temperature up to 1000 deg F in accordance with ASTM C411. Comply with
ASTM CB12, Type I, unfaced.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Certainteed; SAINT-GOBAIN.
b. Johns Manville; a Berkshire Hathaway company.
C. Knauf Insulation.
d. Manson Insulation Inc.
e. Owens Corning.

Glass-Fiber, Pipe and Tank: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature between 35 deg F and 850 deg F, in accordance with ASTM C411.
Comply with ASTIM C1383.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Certainteed; SAINT-GOBAIN.

b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insutation.

d. Manson Insulation Inc.

€. Owens Corning.

2. Semirigid board material with factory-applied FSK jacket.
3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS

Glass-Fiber and Mineral Woal Insutating Cement: Comply with ASTM CG195.
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1. Manufacturers: Subject to compliance with reguirements, provide products by the
following:
a. Ramco insulation, Inc.

Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following: :
a. Ramco Insulation, Inc.

Glass-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C449.

1. Manufacturers: Subject fo compliance with requirements, provide products by the
following:
a. Ramco Insulation, Inc.

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Calcium Silicate Adhesive: Fibrous, sodium-sificate-based adhesive with a service temperature
range of 50 to 800 deg F.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.
c. Mon-Eco Industries, Inc.
d. Vimasco Corporation.

Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no
flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fulier.

Flexible Elastomeric Adhesive: Solvent-based adhesive.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
foltowing:
a. Aeroflex USA.
b. Armacell LLC.
C. K-Flex USA,

2. Flame-spread index is 25 or less and smoke-developed index is 50 or less as tested in
accordance with ASTM E84.

3. Wet Flash Point: Below 0 deg F

4, Service Temperature Range: 40 to 200 deg F.

5 Color: Black.

Glass-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.
c. Mon-Eco Industries, Inc.
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F. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
foliowing:

a. Childers Brand; H. B. Fulier Construction Products.

b. Foster Brand; H. B. Fuller.

c. Mon-Eco Industries, Inc.

G. PVC Jacket Adhesive: Compatible with PVC jacket.

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Johns Manville; a Berkshire Hathaway company.

P.1.C. Plastics, Inc.

Proto Corporation.

Speedline Corporation.

The Dow Chemical Company.

a0 T

2.5 MASTICS AND COATINGS

A, Materials are compatible with insulation materials, jackets, and substrates.

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor and outdoor use on below-ambient

services.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.
c. Knauf Insulation.
d. Mon-Eco Industries, Inc.
e. Vimasco Corporation.

Gk

Water-Vapor Permeance. Comply with ASTM ES6/E96M or ASTM F1249.
Service Temperature Range: 0 to plus 180 deg F.

Comply with MIL-PRF-19565C, Type |}, for permeance reguirements.
Color: White.

C. Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient
services.

1.

2.
3.
4,

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Childers Brand:; H. B. Fuller Construction Products.

b. Foster Brand; H. B. Fuller.

C. Mon-Eco Industries, Inc.

Water-Vapor Permeance: Comply with ASTM E96/E86M or ASTM F1249.

Service Temperature Range: 0 fo 180 deg F.

Color: White.

D. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-
ambient services.

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Childers Brand; H. B. Fuller Construction Products.

b. Foster Brand; H. B. Fuller.

c. Mon-Eco Industries, Inc.

Water-Vapor Permeance: Comply with ASTM ES6/E96M or ASTM F1248.

Service Temperature Range: Minus 50 to plus 220 deg F.
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2.8

2.7

4,

Color: White.

Breather Mastic: Water based: suitable for indoor and outdoor use on above-ambient services.

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Childers Brand; H. B. Fuller Construction Products.

b. Foster Brand; H. B. Fuller.

C. Knauf Insulation.
d. Mon-Eco Industries, Inc.
e. Vimascoe Corporation,

Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's
recommended dry film thickness.

Service Temperature Range: 0 to plus 180 deg F.

Color: White.

LAGGING ADHESIVES

Adhesives comply with MIL-A-3316C, Class |, Grade A and are compatible with insulation
materials, jackets, and substrates.

1. Manufacturers: Subject to compliance with reguirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.
C. Vimasco Corporation.

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over equipment insulation.

3. Service Temperature Range: 0 to plus 180 deg F.

4. Color: White.

SEALANTS

Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.

Joint Sealants:

1.

2.
3.
4

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Childers Brand; H. B. Fuller Construction Products.

b. Foster Brand; H. B. Fuller.

C. Mon-Eco industries, Inc.

d. Owens Corning.

Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus 300 deg F.

Color: White or gray.

FSK and Metal Jacket Flashing Sealants:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Chitders Brand; H. B. Fuller Construction Products.

b. Foster Brand; H. B. Fuller,

c. Mon-Eco Industries, Inc.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.
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4. Color: Aluminum,

D.  ASJ Flashing Sealants and Vinyl, and PVC Jacket Flashing Sealants:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.
Fire- and water-resistant, flexible, elastomeric sealant.
Service Temperature Range: Minus 40 to plus 250 deg F.
Color: White.

AN

2.8 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When

factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Type |

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C1136, Type |.

3. FSK Jacket: Aluminum-foll, fibergtass-reinforced scrim with kraft-paper backing;
complying with ASTM C1138, Type Il.

2.9 FIELD-APPLIED JACKETS
A Field-applied jackets comply with ASTM C1136, Type |, unless octherwise indicated.
B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
C. PVC Jacket: High—impact—z;esistant, UV.resistant PVC complying with ASTM D1784,

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Johns Manville; a Berkshire Hathaway company.
b. P.i.C. Plastics, Inc.
C. Proto Corporation.
d. Speedline Corporation.

2. Adhesive: As recommended by jacket material manufacturer.
3. Color: White.
4, Factory-fabricated tank heads and tank side panels.

D. Metal Jacket:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Johns Manville; a Berkshire Hathaway company.
b. RPR Products, Inc.
2. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-

14.

a. Factory cut and rolled fo size.

b. Finish and thickness are indicated in field-applied jacket schedules.

c. Moisture Barrier for Indoor Applications: 3-mil-thick, heat-bonded polyethylene

and kraft paper.
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d.

e.

Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene

and kraft paper.

Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius
elbows.

3) Tee covers.

4) Flange and union covers.

5) End caps.

6) Beveled collars.

7 Valve covers.

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

Stainless Steel Jacket: ASTM A240/A240M.

a.
b
€.

d.

2.10 TAPES

Factory cut and rolied to size.

Material, finish, and thickness are indicated in field-applied jacket schedules.

Moisture Barrier for Indoor Applications: 3-mil-thick, heat-bonded polyethylene

and kraft paper.

Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene

and kraft paper.

Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius
elbows.

3) Tee covers.

4) Flange and union covers.

5) End caps.

B8} Beveled collars.

7) Valve covers.

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

A ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C1136.
Manufacturers: Subject to compliance with requirements, provide products by one of the

1

Nook o

following:

a. 3M Industrial Adhesives and Tapes Division.

b. Avery Dennison Corporation, Specialty Tapes Division.
C. Ideal Tape Co., Inc., an American Biltrite Company.

d. Knauf Insulation.

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibffinch in width.

ASJ Tape Disks and Sauares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C1136.

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1.

a
b.

3M Industrial Adhesives and Tapes Division,
Avery Dennison Corporation, Specialty Tapes Division.
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211

Noo LN

c. Ideal Tape Co., Inc., an American Biltrite Company.

d. Knauf Insulation.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces forcef/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibffinch in width.

FSK Tape Disks and Squares: Precut disks or squares of F5K tape.

PVC Tape: White vapor-retarder tape matching field-applied PVYC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

1.

Pobon

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
a. 3M Industriat Adhesives and Tapes Division.
b. ldeal Tape Co., Inc., an American Biltrite Company.

Width: 2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces forcefinch in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibffinch in width.

Aluminum-Foit Tape: Vapor-retarder tape with acrylic adhesive.
1

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
a. 3M Industiial Adhesives and Tapes Division.
b. Avery Dennison Corporation, Specialty Tapes Division.
C. ideal Tape Co., Inc., an American Biltrite Company.
d. Knauf Insulation.
2. Width: 2 inches.
3. Thickness. 3.7 mils.
4, Adhesion: 100 ounces forcefinch in width.
5. Elongation: 5 percent.
8. Tensile Strength: 34 Ibffinch in width.
SECUREMENTS
Bands:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Johns Manville; a Berkshire Hathaway company.
b. RPR Products, Inc.
2. Stainless Steel ASTM A240/A240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch
wide with wing seal.
3. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick,
1/2 inch wide with wing seal.
4, Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept

metal bands. Spring size is determined by manufacturer for application.

Insulation Pins and Hangers:

1.

Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding; 0.106-inch- diameter shank, length to suit depth of
insulation indicated.
a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
i) AGM Industries, Inc.
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2.12

2) Gemco.
3 Midwest Fasteners, Inc.
4) Nelson Stud Welding.

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding; 0.106-inch- diameter shank, length to suit
depth of insulation indicated with integral 1-1/2-inch galvanized carbon-steel washer,

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) AGM Industries, Inc.

2} CL WARD & Family Inc.
3) Gemco.

4} Midwest Fasteners, inc.

3. Metal, Adhesively Attached, Perforated-Base Insutation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer is in place.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following: .

1) AGM Industries, Inc.
2) Gemco.
3) Midwest Fasteners, Inc.

b. Baseplate; Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches
square.

c. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-
diameter shank; length to suit depth of insulation indicated.

d. Adhesive: Recommended by hanger manufacturer. Use product with
demonstrated capability to bond insulation hanger securely to substrates indicated
without damaging insulation, hangers, and substrates.

4. Insulation-Retaining Washers: Self-locking washers formed from 0.018-inch-thick,
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in
place but not less than 1-1/2 inches in diameter.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) AGM Industries, inc.

2) Gemco.

3 Midwest Fasteners, Inc.
4) Nelson Stud Welding.

b. Protect ends with capped selfi-locking washers incorporating a spring steel insert fo
ensure permanent retention of cap in exposed locations.

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

Wire: 0.062-inch soft-annealed, stainless steel.
1. Manufacturers: Subject fo compliance with requirements, provide products by one of the
following:
a. C & F Wire Products.
b. Johns Manville; a Berkshire Hathaway company.
C. RPR Products, Inc.

CORNER ANGLES

PVC Corner Angles:  30-mils-thick, minimum 1- by 1-inch PVC in accordance with
ASTM D1784, Class 16354-C, white or color-coded to match adjacent surface.

Aluminum Corner Angles: 0.040-inch- thick, minimum 1- by 1-inch aluminum in accordance
with ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14.
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C.

Stainless Steel Comer Angles: 0.024-inch- thick, minimum 1- by 1-inch stainless steel in
accordance with ASTM A240/A240M, Type 304 or Type 316.

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of
defects.
2, Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to

insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range of between 140 and 300
deg F. Consult coating manufacturer for appropriate coating materials and application
methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and
300 deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainfess steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of equipment.

Install insulation materials, forms, vapor barriers or retarders, and jackets, of thicknesses
required for each item of equipment, as specified in insulation system schedules.

Install accessortes compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Instali multiple layers of insulation with longitudinal and end seams staggered.
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F.

Keep insulation materials dry during storage, application, and finishing. Replace insulation
materials that get wet during storage or in the installation process before being properly covered
and sealed in accordance with the Contract Documents, unless otherwise approved by the
engineer-of-record.

Install insulation with tight longitudinal seams and end joints, Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,

supports, anchors, and other projections with vapor-barrier mastic.

1. [nstall insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends attached to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation fo
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4, Cover inserts with jacket material matching adjacent insulation. Install shields over jacket,
arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of
compression in the insulation.
2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket.

Secure strips with adhesive and outward-clinching staples along both edges of strip,
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry sutface to receive
self-sealing lap. Staple laps with cutward-clinching staples afong edge at 2 inches o.c.

4. For below-ambient services, apply vapor-barrier mastic over staples.

5. Cover joints and seams with tape, in accordance with insulation material manufacturer's
written instructions, to maintain vapor seal.

8. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints,

Cut insulation in a manner to avoid compressing insulation.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in
similar fashion to butt joints.

For above-ambient services, do not install insulation fo the following:
Vibration-control devices.

Testing agency labels and stamps.

Nameplates and data plates.

Manholes.

Handholes.

Cleanouts.

DA
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3.4 INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION

A. Glass-Fiber, Pipe and Tank Insulation installation for Tanks and Vessels: Secure insulation with
adhesive, anchor pins, and speed washers.

1. Apply adhesives in accordance with manufacturer's recommended coverage rates per
unit area, for 50 percent coverage of tank and vessel surfaces.

2. Groove and score insulation materials to fit as closely as possible to equipment, including
contours. Bevel insulation edges for cylindrical surfaces for tight joints. Stagger end
joints.

3. Protect exposed corners with secured corner angles.

4, Install adhesively attached or self-sticking insulation hangers and speed washers on
sides of tanks and vessels as follows:

a. Do not weld anchor pins to ASME-labeled pressure vessels.

b. Select insulation hangers and adhesive that are compatible with service
temperature and with substrate.

c. On tanks and vessels, maximum anchor-pin spacing is 3 inches from insulation
end joints and 16 inches o.c. in both directions.

d. Do not compress insutation during installation.

e. Cut and miter insulation segments to fit curved sides and domed heads of tanks
and vessels.

f. Impale insulation over anchor pins, and attach speed washers.
Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with fape matching insulation

facing.
b, Secure each layer of insulation with stainless steel or aluminum bands. Select band
material compatible with insulation materials.
8. Where insulation hangers on equipment and vessels are not permitted or practical and

where insulation support rings are not provided, install a girdle network for securing
insulation. Stretch prestressed aircraft cable around the diameter of vessel and make taut
with clamps, turnbuckles, or breather springs. Place one circumferential girdle around
equipment approximately 6 inches from each end. Install wire or cable between two
circumferential girdies 12 inches o.c. Install a wire ring around each end and around
outer periphery of center openings, and stretch prestressed aircraft cable radially from
the wire ring to nearest circumferential girdle. Install additional circumferential girdles
along the body of equipment or tank at a minimum spacing of 48 inches o.c. Use this
network for securing insulation with tie wire or bands.

7. Stagger joints between insulation layers at least 3 inches.

8. install insulation in removable and replaceable segments on equipment access doors,
manholes, handholes, and other elements that require frequent removal for service and
inspection.

9. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and
nameplates.

10.  For equipment with surface temperatures below ambient, apply mastic to open ends,
joints, seams, breaks, and punctures in insulation.

B. Elexible Elastomeric Thermal Insulation Instaliation for Tanks and Vessels: Install insulation
over entire surface of tanks and vessels.

1. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended
adhesive.
2. Seal longitudinal seams and end joints.
C. Insulation installation on Pumps:
1. Fabricate metal hoxes lined with insulation. Fit boxes around pumps and coincide box

joints with splits in pump casings. Fabricate joints with outward bolted flanges. Bolt
flanges on 6-inch centers, starting at corners. Install 3/8-inch-diameter fasteners with
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3.5

36

3.7

wing nuts. Alternatively, secure the box sections together using a field-adjustable latching

mechanism,
2. Fabricate boxes from stainless steel, at least 0.050 inch thick.
3. For below-ambient services, install a vapor barrier at seams, joints, and penetrations.

Seal between flanges with replaceable gasket material to form a vapor barrier.

INSTALLATION OF CALCIUM SILICATE INSULATION

insulation Installation on Boiler Breechings:

1. Secure single-layer insulation with stainless steel bands at 12-inch intervals, and tighten
bands without deforming insulation material.
2. Install two-layer insulation with joints tightly butted and staggered at least 3 inches.

Secure inner layer with wire spaced at 12-inch intervals. Secure outer layer with stainless
steel bands at 12-inch intervals.

3. On exposed applications without metal jacket, finish insulation surface with a skim coat of
mineral-fiber, hydraulic-setting cement. When cement is dry, apply flood ceat of lagging
adhesive and press on one layer of glass cloth. Overlap edges at least 1 inch. Apply
finish coat of lagging adhesive over glass cloth. Thin finish coat to achieve smooth,
uniform finish,

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

Install in accordance with manufacturer's written installation instructions and ASTM C1710.

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

FIELD-APPLIED JACKET INSTALLATION

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
3 Completely encapsulate insulation with coating, leaving no exposed insulation.

Where FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket {o insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end

joints.

5, Seal openings, punciures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

BN

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end

joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks

and vessels. Seal with manufacturer’'s recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
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3.8

3.9

3.10

sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12
inches o.c. and at end joints.
FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform tests and inspections with the assistance of a factory-authorized service representative.
Tests and Inspections: Inspect field-insulated equipment, randomly selected by Architect, by
removing field-applied jacket and insulation in layers in reverse order of their installation. Extent
of inspection is limited to one location(s) for each type of equipment defined in "Indoor
Equipment Insulation Schedule” and "Outdoor, Aboveground Equipment Insulation Schedule”
articles. For large equipment, remove only a portion adequate to determine compliance.

All insulation applications will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

EQUIPMENT INSULATION SCHEDULE, GENERAL

insulation conductivity and thickness per pipe size comply with schedules in this Section or with
requirements of authorities having jurisdiction, whichever is more stringent.

Acceptable insulation materials and thicknesses are identified for each piping system and pipe
size range. If more than one material is listed for a piping system, selection from materials is
Contractor's option.

INDOOR EQUIPMENT INSULATION SCHEDULE

Insulate indoor and outdoor equipment that is not factory insulated.

Heating-hot-water pump insulation is one of the following:

1. Calcium Silicate: 3 inches thick.
2. Cellutar Glass: 3 inches thick.
3. Glass-Fiber Board: 2 inches thick and 3 Ibfcu. ft. nominal density.

Heat-pump-loop-water pumping system insulation is one of the following:
1. Calcium Silicate: 3 inches thick.

2. Cellular Glass: 3 inches thick.

3 Glass-Fiber Board: 2 inches thick and 3 Ib/cu. ft. nominal density.

Heat-pump-loop-water expansion/compression tank insulation is one of the following:
Calcium Silicate: 2 inches thick.

Cellular Glass: 2 inches thick.

Glass-Fiber Board: 2 inches thick and 3 tb/cu. ft. nominal density.

Glass-Fiber Pipe and Tank: 2 inches thick.

NS

Heat-pump-loop-water air-dift-separator insulation is one of the following:
1. Calcium Silicate: 3 inches thick.
2. Cellular Glass: 3 inches thick.
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3. Glass-Fiber Board: 2 inches thick and 3 Ib/cu. ft. nominal density.

4, Glass-Fiber Pipe and Tank: 2 inches thick.

31 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Equipment, Concealed:
1. Stainless Steel, Type 304 or Type 316, Smooth No. 2B Finish: 0.020 inch thick.
2. Aluminum, Stucco Embossed: 0.032 inch thick.
D. Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces of up to 72 Inches:
1. Stainless Steel, Type 304 or Type 316, Smooth No. 2B Finish: 0.020 inch thick.
2. Aluminum, Stucco Embossed: 0.032 inch thick.

E. Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger Than 72

Inches:
1. Stainless Steel, Type 304 or Type 316, Smooth, with 4-by-1-Inch Box Ribs: 0.020 inch
thick.

2. Aluminum, Stucco Embossed with 4-by-1-Inch Box Ribs: 0.032 inch thick.

END OF SECTION 23 0716

HVAC EQUIPMENT INSULATION 230716 - 17







TULSA Z00 - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

SECTION 23 0719 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1

A

B.

1.2

1.3

1.4

SUMMARY
Section includes insulation for HYAC piping systems.

Related Requirements:
1. Section 23 0713 "Duct Insulation” for duct insulation.
2, Section 23 0716 "HVAC Equipment Insulation™ for equipment insulation.

ACTION SUBMITTALS

Product Data: For each type of product. Include thermal conductivity, water-vapor pefmeance
thickness, and jackets {both factory and field applied, if any).

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Detail attachment and covering of heat tracing inside insulation.

3. Detail insulation application at pipe expansion joints for each type of insulation.

4 Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insutation.

5, Detail removable insulation at piping specialties.
6. Detail application of field-applied jackets.
7. Detail application at linkages of control devices.

INFORMATIONAL SUBMITTALS
Quallification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test metheds employed.

Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications; Skilled mechanics who have successfully completed an apprenticeship
program or craft training program.

Mockups: Before installing insulation, build mockups for each type of insulation and finish listed
below to demonstrate quality of insulation application and finishes. Build mockups in the
focation indicated or, if not indicated, as directed by Architect. Use materials indicated for the
completed Work.

1. Piping Mockups:
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1.5

1.6

1.7

One 10-foot section of NPS 2 straight pipe.

One each of a 90-degree threaded, welded, and flanged elbow.

One each of a threaded, welded, and flanged tee fitting.

One NPS 2 or smaller valve and one NPS 2-1/2 or larger valve.

Four support hangers, including hanger shield and insert.

One threaded strainer and one flanged strainer with removable portion of

insulation.

One threaded reducer and one welded reducer.

One pressure temperature tap.

One mechanical coupling.

. One union.

2. For each mockup, fabricate cutaway sections to allow observation of application details
for insulation materials, adhesives, mastics, attachments, and jackets.

3. Notify Architect seven days in advance of dates and times when mockups will be
constructed.

4, Obtain Architect's approval of mockups before starting insulation application.

5. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations

-0 a0 T

@

— —

i writing.

6. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

7. Demolish and remove mockups when directed.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation system materials are to be delivered to the Project site in unopened
containers. The packaging is to include name of manufacturer, fabricator, type, description, and
size, as well as ASTM standard designation, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 23 0529 "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation application. Before
preparing piping Shop Drawings, establish and maintain clearance requirements for installation
of insulation and field-applied jackets and finishes and for space required for maintenance.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.
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A.

2.2

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: For insulation and related materials, as determined by testing

identical products in accordance with ASTM E84 by a testing agency acceptable to authority

having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and

cement material containers with appropriate markings of applicable testing agency.

1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

INSULATION MATERIALS

Comply with regquirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," and "Outdoor, Aboveground Piping Insulation Schedule” articles for where insulating
materials are applied.

Products do not contain asbestos, lead, mercury, or mercury compounds.

Products that come into contact with stainless steel have a leachable chloride content of less
than 50 ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel are qualified as acceptable in
accordance with ASTM C795.

Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing
process.

Celiular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Comply with ASTM C552.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Owens Corning.

2. Preformed Pipe Insulation without Jacket: Type |, Class 1, unfaced.

3. Preformed Pipe Insulation with Jacket: Type il, Class 2, with factory-applied ASJ-SSL
jacket.

4, Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM C1639.
5 Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply with
ASTM C547.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Johns Manville; a Berkshire Hathaway company.
b. Knauf Insulation.
C. Manscn Insutation Inc.
d. Owens Corning.
2, Preformed Pipe Insulation: Type |, Grade A with factory-applied ASJ-SSL.
3. Fabricated shapes in accordance with ASTM C450 and ASTM C585.
4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
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2.4

H.

Mineral Wool, Preformed Pipe: Mandrel-wound mineral wool fibers bonded with a thermosetting
resin, unfaced; suitable for maximum use temperature up to 1200 deg F in accordance with
ASTM C447. Comply with ASTM C547.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Johns Manville; a Berkshire Hathaway company.
b. Owens Corning.
c. ROCKWOOL,
2. Preformed Pipe Insulation: Type 1l, Grade A with factory-applied ASJ-SSL.
3. Fabricated shapes in accordance with ASTM C450 and ASTM CE&85.

Glass-Fiber, Pipe and Tank: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature between 35 deg F and 850 deg F, in accordance with ASTM C411.
Comply with ASTM C1393.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Certainteed; SAINT-GOBAIN.
b. Johns Manville; a Berkshire Hathaway company.
C. Knauf Insulation.
d. Manson insulation Inc.
€. Owens Corning.
2. Semirigid board material with factory-applied ASJ jacket.
3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets” Article.

Mineral Wool, Pipe and Tank: Mineral woo! fibers bonded with a thermosetting resin; suitable for
maximum use temperature up to 1000 deg F, in accordance with ASTM C411. Comply with
ASTM C1393.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Johns Manville; a Berkshire Hathaway company.
b. Owens Coming.
c. ROCKWOOL.
2. Semirigid board material with factory-applied ASJ jacket.
3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets” Article.

INSULATING CEMENTS

Glass-Fiber and Mineral Woo! Insulating Cement: Comply with ASTM C195.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Ramco Insulation, Inc.

Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement. Comply with
ASTM C449.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Ramco Insulation, Inc.

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for bonding
thsulation to itself and to surfaces to be insulated unless otherwise indicated.
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Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no
flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Foster Brand; H. B. Fuiler Construction Products.

Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a, Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.
c. Mon-Eco Industries, Inc.

ASJ Adhesive and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A, for bonding insulation jacket Jap seams and joints.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand: H. B. Fuller Construction Products.
C. Mon-Eco Industries, Inc.

PVC Jacket Adhesive: Compatible with PVC jacket.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Johns Manville; a Berkshire Hathaway company.
b. P.1.C. Plastics, Inc.
C. Proto Corporation,
d. Sekisui Voltek, LLC.
e. Speediine Corporation.
f. The Dow Chemical Company.

. Materials are compatible with insulation materials, jackets, and substrates.

Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.

c. Knauf Insulation.
d. Mon-Eco industries, Inc.
e. Vimasco Corporation.

Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
Service Temperature Range: 0 to plus 180 deg F.

Comply with MIL-PRF-18565C, Type i, for permeance requirements.
Color: White.

oA N

Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient
services.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Childers Brand; H. B. Fuller Construction Products.

b. Foster Brand; H. B. Fuller.

C. Mon-Eco Industries, Inc.

Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.

Service Temperature Range: 0 fo 180 deg F.

Color: White.

Bwn
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I Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-
ambient services.
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.
2. Water-Vapor Permeance: Comply with ASTM E96/E98M or ASTM F1249.
3. Service Temperature Range: Minus 50 to plus 220 deg F.
4, Color: White.
J. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; M. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller,
C. Knauf Insulation.
d. Mon-Eco Industries, Inc.
e. Vimasco Corporation.
2. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's
recommended dry film thickness.
3. Service Temperature Range: 0 to plus 180 deg F.
4. Color; White.
LAGGING ADHESIVES
A. Adhesives comply with MIL-A-3316C, Class |, Grade A, and are compatible with insulation
materials, jackets, and substrates.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fulter Construction Products.
b. Foster Brand: H. B. Fuller.
C. Vimasco Corporation.
2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over pipe insulation.
3. Service Temperature Range: 0o plus 180 deg F.
4. Cofor: White.
SEALANTS
A, Materials are as recommended by the insulation manufacturer and are compatibie with
insulation materials, jackets, and substrates.
B. Joint Sealants:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.
c. Mon-Eco Industries, inc.
d. Owens Corning.
2. Permanently flexible, elastomeric sealant.

a. Service Temperature Range: Minus 100 to plus 300 deg F.
b. Color: White or gray.
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2.8

FSK and Metal Jacket Flashing Sealants:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b, Foster Brand; H. B. Fuller.
C. Mon-Eco Industries, Inc.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 fo plus 250 deg F.
4 Color: Aluminum.

ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Foster Brand; H. B. Fuller.

2. Fire- and water-resistant, flexible, elastomeric sealant.

3. Service Temperature Range: Minus 40 to plus 250 deg F.

4. Color: White.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When

factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C11386, Type L

FIELD-APPLIED JACKETS

Field-applied jackets comply with ASTM C1136, Type |, uniess otherwise indicated.

FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

PVC Jacket High-impact-resistant, UV-resistant PVC complying with ASTM D1784,

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Airex Manufacturing Inc.
b. Johns Manville; a Berkshire Hathaway company.
C. P.L.C. Plastics, Inc.
d. Proto Corporation.
e, Speedline Corporation.
2. Adhesive: As recommended by jacket material manufacturer.
3. Color: White.
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a. Shapes: 45- and 90-degree, short- and fong-radius elbows, tees, valves, flanges,

unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap
and supply covers for lavatories.

Metal Jacket:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Johns Manville; a Berkshire Hathaway company.
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b. RPR Products, Inc.
2. Aluminum Jacket: Comply with ASTM B208, Alloy 3003, 3005, 3105, or 5005, Temper H-
14.
a. Sheet and roli stock ready for shop or field sizing.
b. Finish and thickness are indicated in field-applied jacket schedules.
c. Moisture Barrier for Indoor Applications: 1-mil-thick, heat-bonded polyethylene
and kraft paper.
d. Moisture Barrier for Outdoor Applications: 53-mil-thick, heat-bonded polyethylene
and kraft paper.
e. Factory-Fabricated Fitting Covers:
1) Same material, finish, and thickness as jacket.
2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius
elbows.
3) Tee covers.
4) Flange and union covers.
5) End caps.
6) Beveled collars.
7 Valve covers.
8) Field fabricate fittling covers only if factory-fabricated fitting covers are not
available.

Self-Adhesive Outdoor Jacket (Asphaltict: 60-mil-thick, laminated vapor barrier and
waterproofing membrane for installation over insulation located aboveground outdoors,
consisting of a rubberized bituminous resin on a cross-laminated polyethylene film covered with
white aluminum-foill facing.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. MFM Building Products Corp.
b. Polyguard Products, Inc.

Sel-Adhesive Indoor/Qutdoor Jacket (Non-Asphaltic): Vapor barrier and waterproofing jacket
for installation over insulation located aboveground outdoors or indoors. Specialized jacket has
five layers of laminated aluminum and polyester fifm with low-temperature acrylic pressure-
sensitive adhesive. Quter aluminum surface is coated with UV-resistant coating for protection

. from environmental contaminants.

1. Manufacturers: Subject to compliance with requirements, provide products by ohe of the
following:

a. 3M.

b. Foster Brand; H. B. Fuller.

c. Ideal Tape Co., Inc., an American Biltrite Company.

Permeance: (.00 perm as fested in accordance with ASTM F1248.

Flamespread/Smoke Developed; 25/50 as tested in accordance with ASTM E84.
Aluminum Finish: Embossed.

LN

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C1138.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. 3M Industrial Adhesives and Tapes Division.

b. Avery Dennison Corporation, Specialty Tapes Division.
c. Ideal Tape Co., Inc., an American Biltrite Company.

d. Knauf Insulation.

2. Width: 3 inches.
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Thickness; 11.5 mils.

Adhesion: 90 ounces forcefinch in width.

Elongation. 2 percent.

Tensile Strength: 40 Ibfinch in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C1136.
1.

Nookwn

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. 3M Industrial Adhesives and Tapes Division.

b. Avery Dennison Corporation, Specialty Tapes Division.

C. ideal Tape Co., Inc., an American Biltrite Company.

d. Knauf Insulation.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces forcefinch in width.

Elongation: 2 percent.

Tenske Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares; Precut disks or squares of FSK tape.

C. PVC Tape: White vapor-retarder tape matching field-applied PVYC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

1.
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Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. 3M Industrial Adhesives and Tapes Division.

b. ideal Tape Co., Inc., an American Biltrite Company.

Width: 2 inches.

Thickness: 6 mils.

Adhesion: 64 ounces forcefinch in width.

Elongation: 500 percent.

Tensile Strength: 18 lbffinch in width.

luminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. 3M Industrial Adhesives and Tapes Division.

b. Avery Dennison Corporation, Specialty Tapes Division.
c. Ideal Tape Co., Inc., an American Biltrite Company.

d. Knauf Insulation.

Width: 2 inches.

Thickness: 3.7 mils.

Adhesion: 100 cunces forcefinch in width.

Elongation: 5 percent.

Tensite Strength: 34 ibffinch in width.

2.10 SECUREMENTS

A Bands:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Johns Manville; a Berkshire Hathaway company.

b. RPR Products, Inc.

Stainless Steel: ASTM A240/A240M, Type 304; 0.015 inch thick, 1/2 inch wide with wing
seal.
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B.

C.

3. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick,
1/2 inch wide with wing seal.

4. Springs: Twin spring set constructed of stainless steel, with ends flat and siotted to
accept metal bands. Spring size is determined by manufacturer for application.

Staples: OQutward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.

Wire: 0.080-inch nickel-copper alloy.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. C & F Wire Products.
b. Johns Manville; a Berkshire Hathaway company.
C. RPR Products, Inc.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

C.

b.

3.3

A

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.

2, Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to

insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer & mils thick and an
epoxy finish 5 mils thick if operating in a temperature range between 140 and 300 deg F.
Consult coating manufacturer for appropriate coating materials and application methods
for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and
300 deg F with an epoxy coating. Consuilt coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping, including fittings, valves, and specialties.
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B.

Install insulation materiafé, forms, vapor barriers or retarders, jackets, and of thicknesses
required for each item of pipe system, as specified in insulation system schedules.

Instali accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket.

instali insulation with longitudinal seams at top and bottom (12 o'clock and 8 o'clock positions)
of horizontat runs.

Install multiple layers of insulation with longitudinal and end seams staggered.
Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during storage, application, and finishing. Replace insulation
materials that get wet during storage or in the installation process before being properly covered
and sealed in accordance with the Contract Documents, unless otherwise approved by the
engineer of record.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,

supports, anchors, and other projections with vapor-barrier mastic.

1. install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends attached to structure with vapor-barrier mastic.

3. Instalt insert materials and insulation to tightly join the insert. Seal insulation fo insulation
inserts with adhesive or sealing compound recommended by insulation material
manufacturer.

4, Cover inseris with jacket material matching adjacent pipe insulation. Install shields over

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry fitm thicknesses.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of
compression in the insulation.
2. Cover circumferential joints with 3-inch-wide strips of same material as insulation jacket.

Secure strips with adhesive and outward-clinching staples along both edges of strip,
spaced 4 inches o.c.

3 Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward-clinching staples along edge at 2 inches o.c.

4. For below-ambient services, apply vapor-barrier mastic over staples.

5. Cover joints and seams with tape, in accordance with insulation material manufacturer's
written instructions, to maintain vapor seal.

6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and

at ends adjacent to pipe flanges and fitlings.

Cut insulation in a manner to avoid compressing insulation.
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N.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches in
similar fashion fo butt joints.

For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.

3. Nameplates and data plates.

PENETRATIONS

Insutation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface

and seal with joint sealant. For applications requiring indoor and outdoor insulation, instali
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3, Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with
sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously

through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation, install
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with
joint sealant.

3.  Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least
2 inches.

4, Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation

continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 07 8413 "Penetration Firestopping” for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 07 8413 "Penetration Firestopping.”
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A

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials, except where more
specific requirements are specified in various pipe insulation material installation articles below.

Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and

Unions: .

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions,
and other specialties with continuous thermal and vapor-retarder integrity unless
otherwise indicated.

2. insulate pipe elbows using prefabricated fitting insulation made from same material and
density as that of adjacent pipe insulation. Each piece is butted tightly against adjoining
piece and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces with
insulating cement finished to a smooth, hard, and uniform contour that is uniform with
adjoining pipe insulation.

3 Insulate tee fittings with prefabricated fitting insulation of same material and thickness as
that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely
to the next and hold in place with tie wire. Bond pieces with adhesive.

4. Insutate valves using prefabricated fitting insulation or sectional pipe insulation of same
material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe
insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. For valves, insulate up to and including the bonnets, valve stuffing-
box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating
cement.

5. Insulate strainers using prefabricated fitting insulation or sectional pipe insulation of same
material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe
insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. Fill joints, seams, and irregular surfaces with insulating cement.
Insulate strainers, so strainer basket flange or plug can be easily removed and replaced
without damaging the insulation and jacket. Provide a removable reusable insulation
cover. For below-ambient services, provide a design that maintains vapor barrier.

8. Insulate flanges, mechanical couplings, and unions using a section of oversized
preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2 times
the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil or
label the outside insulation jacket of each union with the word "union” matching size and
color of pipe labels.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with reinforcing mesh. Trowel the mastic fo
a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket, except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing, using PVC tape.

insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test cohnections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

Install removable insulation covers at serviceable equipment. Installation conforms to the

following:

1. Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe
insulation.
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3.6

2. When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union at least 2 times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless
steel or aluminum bands. Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges, except
divide the two-part section on the vertical center line of valve body.
4. When covers are made from block insulation, make two halves, each consisting of

mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied in
two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

INSTALLATION OF CELLULAR-GLASS INSULATION

insulation installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient services, secure laps with outward-clinched
staples at 6 inches o.c.

4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs.

Instead, secure tabs with additional adhesive, as recommended by insulation material
manufacturer, and seal with vapor-barrier mastic and flashing sealant.

insulation Installation on Pipe Flanges:

1. Install prefabricated pipe insulation fo outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of cellular-glass block insulation of
same thickness as that of pipe insulation. Where voids are difficult to fill with block
insulation, fill the voids with & fibrous insulation material suitable for the specific operating
temperature.

4. install jacket material with manufacturer's recommended adhesive, overlap seams at
least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1. Install prefabricated sections of same material as that of straight segments of pipe
insulation when available. Secure according to manufacturer's written instructions.
2. When preformed sections of insulation are not available, install mitered or routed sections

of cellular-glass insulation. Secure insulation materials with wire or bands.

Insulation Installation on Valves and Pipe Specialties:

1. Install prefabricated sections of cellular-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.
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3.7

A

3.8

INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION

Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched
staples at 6 inches o.c.

4, For insulation with jackets on below-ambient surfaces, do hot staple longitudinal tabs.

Instead, secure tabs with additional adhesive, as recommended by insulation material
manufacturer, and seal with vapor-barrier mastic and flashing sealant.

insulation Installation on Pipe Flanges:

1. Install prefabricated pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with glass-fiber or mineral-wool blanket insulation.

4, install jacket material with manufacturer's recommended adhesive, overlap seams at

least 1 inch, and seal joints with flashing sealant.

insufation Installation on Pipe Fittings and Elbows:

1. Instalf prefabricated sections of same material as that of straight segments of pipe
insulation when available.
2. When preformed insulation elbows and fittings are not available, install mitered sections

of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

Insulation installation on Valves and Pipe Specialties:

1. Install prefabricated sections of same material as that of straight segments of pipe
insulation when available.

2. When prefabricated sections are not available, install fabricated sections of pipe
insulation to vaive body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.
4. Install insulation to flanges as specified for flange insulation application.

INSTALLATION OF FIELD-APPLIED JACKETS

Where PVC jackets are indicated and for horizontal applications, install with 1-inch overlap at

longitudinal seams and end joints. Seat with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12
inches o.c. and at end joints.
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3.9 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment instalfations, including connections.

B. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by
Architect, by removing field-applied jacket and insulation in layers in reverse order of their
instaltation. Extent of inspection is limited to three locations of straight pipe, three locations of
threaded fittings, three locations of welded fittings, two locations of threaded strainers, two
locations of welded strainers, three locations of threaded valves, and three locations of flanged
valves for each pipe service defined in the "Piping Insulation Schedule, General” Article.

C.  Allinsulation applications will be considered defective if they do not pass tests and inspections.

b. Prepare test and inspection reports.

3.10 PIPING INSULATION SCHEDULE, GENERAL

A Insulation conductivity and thickness per pipe size comply with schedules in this Section or with
requirements of authorities having jurisdiction, whichever is more stringent.

B. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.

C. items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.1 INDOOR PIPING INSULATION SCHEDULE

A. Make-up Water:
1. All Pipe Sizes: Insulation is one of the following:
a. Flexible Elastomeric: 1 inch thick.
b. Glass-Fiber, Preformed Pipe Insulation, Type |- 1 inch thick.
c. Mineral Wool, Preformed Pipe Insulation, Type 1I: 1 inch thick.

B. Condenser-Water Supply and Return:
1. All Pipe Sizes: Insulation is one of the following:
a. Glass-Fiber, Preformed Pipe, Type |1 2 inches thick.
b, Mineral Wool, Preformed Pipe, Type I: 2 inches thick.

C. Heating-Hot-Water Supply and Return, 200 Deg F and Below:
1. All Pipe Sizes: Insulation is one of the following:
a. Glass-Fiber, Preformed Pipe, Type I: 2 inches thick.
b. Minerat Wool, Preformed Pipe, Type II: 2 inches thick.

D. Heat-Pump-Loop-Water Supply and Return:
1. All Pipe Sizes: Insulation is one of the following:
a. Glass-Fiber, Preformed Pipe, Type I: 1 inch thick.
b, Mineral Wool, Preformed Pipe, Type Il: 1 inch thick.
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3.12 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A Make-up Water and Equipment Drain:
1. All Pipe Sizes: Insulation is one of the following:
a. Cellular Glass: 2 inches thick.
b. Glass-Fiber, Preformed Pipe Insulation, Type I: 2 inch thick.
C. Mineral Wool, Preformed Pipe Insulation, Type il: 2 inch thick.
B. Condenser-Water Supply and Return, 200 Deg F and Below:
1. All Pipe Sizes: Insulation is one of the following:
a. Cefllular Glass: 2 inches thick.
b. Glass-Fiber, Preformed Pipe Insulation, Type I 2 inches thick.
C. Mineral Wool, Preformed Pipe Insulation, Type il; 2 inches thick.
3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE
A Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.
B. If more than one material is listed, selection from materials fisted is Contractor’s option.
C. Piping, Concealed:
1. None.
D. Piping, Exposed:
1. PVC: 30 mils thick.
3.14 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
A Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.
B. If more than one material is listed, selection from materials fisted is Contractor's option.
C. Piping, Concealed:
1. Aluminum, Stucco Embossed: 0.032 inch thick.
D. Piping, Exposed:
1. Aluminum, Stucco Embossed: 0.032 inch thick.
END OF SECTION 23 0719
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SECTION 23 0923.11 - CONTROL VALVES

PART 1 - GENERAL

1.1 SUMMARY

A, Section Includes:;

Ball-style control valves.

Butterfiy-style control valves.

Globe-style control valves.

Solenoid valves.

Electric and electronic control valve actuators.

Ul

1.2 DEFINITIONS

>

Cv: Valve coefficient.

@

DDC: Direct digital control.

EPT: Ethylene-propylene terpolymer rubber.

o o

HNBR: Hydrogenated nitrile butadiene rubber.

m

NBR: Nitrile butadiene rubber.
F. PEEK: Polyether Ether Ketone rubber.
G. PTFE: Polytetrafluoroethylene.

H. RMS: Root-mean-square value of alternating voltage, which is the square root of the mean
value of the square of the voltage values during a complete cycle.

. RTFE: Glass-iber-reinforced PTFE.

J. TFM: A chemically modified PTFE.

1.3 ACTION SUBMITTALS

A Product Data:

Ball-style control valves.

Butterfly-style contro valves.

Globe-style control valves.

Solenoid valves.

Electric and electronic control valve actuators.

1w

B. Product Data Submiftals; For each product.
1. Construction details, material descriptions, dimensions of individual components and
profiles, and finishes.
2. Operating characteristics, electrical characteristics, and furnished accessories indicating
process operating range, accuracy over range, control signal over range, default control
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1.4

1.5

C.

D.

A

A

signal with loss of power, calibration data specific to each unigue application, electrical
power requirements, and limitations of ambient operating environment, including
temperature and humidity.

3. Product description with complete technical data, performance curves, and product
specification sheets.

4, Installation, operation, and maintenance instructions, including factors affecting
performance.

Shop Drawings:

1. Include plans, elevations, sections, and mounting details.

2. Include details of product assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

4. Include diagrams for pneumatic signat and main air tubing.

Delegated Design Submittals:
1. Schedule and design calculations for control valves and actuators, including the
following:
a. Flow at project design and minimum flow conditions.
b. Pressure differential drop across valve at project design flow condition.
c. Maximum system pressure differential drop (pump close-off pressure) across valve
at project minimum flow condition.

d. Design and minimum control valve coefficient with corresponding valve position.
e. Maximum close-off pressure.
f Leakage flow at maximum system pressure differential.
g. Torgue required at worst-case condition for sizing actuator.
h. Actuator selection indicating torque provided.
INFORMATIONAL SUBMITTALS

Coordination Drawings: Plan drawings and corresponding product installation details, drawn to
scale, on which the following items are indicated and coordinated with each other, using input
from installers of the items involved:

1. Control valve installation location indicated in relationship to room, duct, pipe, and
equipment.

2. Size and location of wall access panels for control valves installed behind walls.

3. Size and location of ceiling access panels for control valves installed above inaccessible
ceilings.

CLOSEOQOUT SUBMITTALS

Operation and Maintenance Data: For control valves.

PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
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B.

2.2

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/ES 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."

ASME Compliance: Fabricate and label products to comply with ASME Boiler and Pressure
Vessel Code where required by authorities having jurisdiction.

Cuode Compliance: Comply with governing energy code.
Ground Fault; Properly ground products to prevent failing due to ground fault conditions.

Backup Power Source: Serve control valve actuators from a backup power source where
associated with systems and equipment served by a backup power source.

Environmental Conditions: For actuators not available with integral enclosures complying with
requirements indicated, house in protective secondary enclosures complying with requirements.

Selection Criteria:
1. Suitable for operation throughout full range of system operating conditions encountered.
2. Stable Operation: Select control valves and actuators for stable operation throughout full
range of operation, from design Cv at design flow to minimum Cv.
3. Control Valve Styles:
a. Hydronic Systems:
1) Pipe Sizes NPS 2 (DN 50} and Smaller: Ball-style controf valves.
2) Pipe Sizes Larger than NPS 2 (DN 50): Ball- butterfly- or globe-style contro!
valves.

Sizing Criteria: Unless otherwise indicated, select control valve size using the following:
1. ISA Standards:

a. Control Valve Sizes and Flow Coefficients: ISA 75.01.01.

b. Contro! Valve Characteristics and Rangeability: ISA 75.11.01.

2. Correction Factors: Consider viscosity, flashing, and cavitation corrections when
selecting control valves.

3. Ball-Style Control Valves: Select valve size with design Cv at design flow between 65 and
75 degrees of valve full open position and minimum Cv between 15 and 25 percent of
open position,

4. Butterfly-Style Control Valves: Select valve size with design Cv at design flow between
65 and 75 degrees of valve fully open position and minimum Cv between 15 and 25
percent of open position.

5. Globe-Style Control Valves: Select vaive size to pass the design Cv at design flow with
not more than 85 percent of stem fravel.

8. Moduiating Control Valves in Hydronic Systems:

a. Select modulating control valve sizes at terminal equipment for a design Cv based
on a pressure drop of 5 psig at design flow.
b. Calculate contro! valve minimum Cv at 10 percent of control valve design flow, with
a coincident pressure differential equal to the system design pump head.
7. Two-Position Valves: Select two-position control valves for full pipeline size.

BALL-STYLE CONTROL VALVES

Ball Valves with Threaded Ends, Two Way:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Belimo Aircontrols (USA), Inc.
b, Honeywell Building Solutions; Honeywell international, Inc.
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2.3

C. Johnson Controls, Inc.

d. Milwaukee Valve Company.

e. NIBCO INC.

f. Siemens Industry, Inc., Building Technologies Division.

Ball Valves with Threaded Ends, Three Way:

1.

2.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Belimo Aircontrols {USA), Inc.

b Honeywell Building Solutions; Honeywell International, Inc.

c Johnson Controls, Inc.

d. Milwaukee Valve Company.

e NIBCO INC.

f. Siemens Industry, Inc., Building Technologies Division.

Source Limitations: Obtain threaded end three-way ball valves from single manufacturer.

o

Ball Valves with Characterized Disk and Threaded Ends, Two Way:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Belimo Aircontrols (USA), Inc.

b. Honeywell Building Solutions; Honeywell International, Inc.
c. Johnson Controls, Inc.

d. Siemens Industry, Inc., Building Technologies Division.

Source Limitations; Obtain two-way ball valves, with characterized disk and threaded
ends, from single manufacturer.

Ball Valves with Characterized Disk and Fianged Ends, Two Way:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a Belimo Aircontrols (USA), Inc.

b. Honeywell Building Solutions; Honeywell International, inc.
C. Johnson Controls, Inc.

Source Limitations: Obtain two-way ball valves, with characterized disk and flanged ends,
from single manufacturer.

Ball Valves with Full Ball and Characterized V-Notch, Two Way:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Flo-Tite, Inc.

b. Flow-Tek Valves & Controls Inc.
c. Vaive Solutions, Inc.

Source Limitations: Obtain two-way ball valves, with full ball and characterized v-nofch,
from single manufacturer.

BUTTERFLY-STYLE CONTROL VALVES

Butterfly Valves with Resilient Seats, Two Way:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Belimo Aircontrols (USA), Inc.

Bray Commercial.

Honeywell Building Solutions; Honeywell International, Inc.

Johnson Controls, Inc. :

Keystone; Emerson Electric Co., Automation Solfutions.

Max-Seal, Inc.

"0 00T
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2.

g. Milwaukee Valve Company.

h. NIBCO INC.

i Siemens Industry, Inc., Building Technologies Division.

i- Valve Solutions, Inc.

Source Limitations: Obtain two-way butterfly valves, with resilient seats, from single
manufacturer.

Butterfly Valves with Resilient Seats, Three Way:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Belimo Aircontrols (USA), Inc.

b. Honeywell Building Solutions; Honeywell International, inc.
C. Johnson Controls, Inc.

d. Siemens Industry, Inc., Building Technologies Division.

e. Valve Solutions, Inc.

Source Limitations: Obtain three-way butterfly valves, with resilient seats, from single
manufacturer.

Arrangement. Two valves mated to a fabricated tee with interconnecting mechanical
linkage.

High-Performance Butterfly Valves, Two Way:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Belimo Aircontrols (USA), Inc.

Bray Commercial.

Fischer; Emerson Electric Co., Automation Solutions.

Flowserve Corporation.

Keystone; Emerson Electric Co., Automation Solutions.

Max-Seal, Inc.

Milwaukee Valve Company.

NIBCO INC.

. Valve Solutions, Inc.

Source Limitations: Obtain two-way high-performance butterfly valves from single
manufacturer.

~TQ@mea0Tw

GLOBE-STYLE CONTROL VALVES

Globe Valves NPS 2-1/2 to NPS 6 (DN 65 to DN 150), Two Way:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Belimo Aircontrols (USA), Inc.

b. Honeywell Building Solutions; Honeywell International, inc.
C. Johnson Controls, Inc.

d. Siemens Industry, Inc., Building Technologies Division.

Source Limitations: Obtain two-way globe valves, NPS 2-1/2 to NPS 8, from single
manufacturer.

Globe Valves NPS 2-1/2 to NPS 6 (DN 65 to DN 150), Three Way:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Belimo Aircontrols {USA), inc.

b. Honeywell Building Solutions; Honeywell International, Inc.

c. Johnson Controls, Inc.

d. Siemens Industry, Inc., Building Technologies Division.
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2. Source Limitations: Obtain three-way globe valves, NPS 2-1/2 to NPS 8, from single
manufacturer.
2.5 SOLENOID VALVES

A Brass Solenoid Valves, Two Way:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ASCO; Emerson Electric Co.
b. OEM product accessory sourced via Closed Circuit Fluid Cooler manufacturer,
subject to approval by Engineer of Record.
2. Source Limitations: Obtain two-way brass solenoid valves from single manufacturer.
3. Performance:
a. Ambient Operating Temperature: 32 to 125 deg F.
b. Leakage: Bubbletight.
C. Hydronic Operating Pressure:
1) Maximum: 150 psig.
2) Minimumn Operating: 5 psig.
d. Hydronic Process Temperature Range: General Purpose Valves.
e. Speed of Response: slow-closing design to reduce potential water hammer.
f. Voltage: Coordinate with field power source.
4, Features:
a. Action: Either normally open {open when de-energized) or normaily closed (closed
when de-energized), as required by the application.
b. Operation: Direct-acting or pilot-operated diaphragm or piston, as required by the
application.
c. Override: Integral manual override.
5. Construction:
a. Size Range: NPS 1/2 to NPS 2.
b. Body: Brass.
C. End Connections: Female threaded (NPT) ends.
d. Discs and Seats: NBR, EPDM or PTFE.
e. Orifice: Select size for performance required by application.
f. Wetted Parts: Stainless steel.
g. Coil: Copper.
h. Coil Insulation: Class F.
i. Solenoid Enclosure: NEMA 250, Type 4X.
2.6 ELECTRIC AND ELECTRONIC CONTROL VALVE ACTUATORS
A Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. AsahifAmerica.
2. Belimo Aircontrols (USA), Inc.
3. Bray Commercial.
4. Fischer; Emerson Electric Co., Automation Solutions.
5. Flo-Tite, Inc.
8. Flowserve Corporation.
7. Honeywell International Inc.
8. Jordan Valve: Richards Industries Company.
9. Keystone, Emerson Electric Co., Automation Solutions.
10. Max-Seal, Inc.
11.  Milwaukee Valve Company.
12.  NIBCO INC.
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13.  Spence Engineering Company, Inc.

14.  Spirax Sarco Limited.

15, Valve Solutions, Inc.

B. Furnish control valves with factory-installed actuators from control valve manufacturer.
Actuators manufactured by listed control valve manufacturers are acceptable subject to
compliance with requirements. '

C. Actuators for Control Valves in Hydronic Systems: Select actuators to close off against system
pump shutoff head.

D. Type: Motor operated, with or without gears, electric and electronic.

E. Voltage:
F. Construction:
1. Less Than 100 W: Fiber or reinforced nylon gears with steel shaft, copper alloy or nylon
bearings, and pressed steel enclosures.
2. 100 up to 400 W: Ground steel gears, oil immersed; shaft-hardened steel running in

bronze, copper alloy, or ball bearings. Operator and gear trains are to be totally enclosed
in dustproof cast-iron, cast-steel, or cast-aluminum housing.

3. Greater Than 400 W: Totally enclosed reversible induction motors with auxiliary hand
crank and permanently lubricated bearings.

G. Local Field Adjustment: Make spring-return actuators easily switchable from fail-safe open to
fail-safe closed in the field without replacement.

H.  Local Manual Override: Provide gear-type actuators with an external manual adjustment
mechanism to allow manual positioning of the damper when the actuator is not powered.

l. Two-Position Actuators: Single direction, spring-return or reversing type.

J. Modulating Actuators:
1. Capable of stopping at all points across full range, and starting in either direction from
any point in range.
2. Control Input Signal:

a. Three Point, Tristate, or Floating Point: Clockwise and counter-clockwise inputs.
One input drives actuator to open position, and other input drives actuator to close
position. No signal of either input remains in last position.

b. Proportional: Actuator drives proportionally to input signal, modulates throughout
its angle of rotation, and is suitable for zero to 10 or 2 to 10 V dc and 4 fo 20 mA
signals.

c. Pulse Width Modulation (PWM): Actuator drives to a specified position according
to a pulse duration (length) of signal from a dry-contact closure, triac sink, or
source controller.

d. Programmable Multifunction:

1) Control input, position feedback, and running time are to be factory or field
programmable.

2) Diagnostic feedback of hunting or oscillation, mechanical overload,
mechanical travel, and mechanical load limit.

3 Service data, including at a minimum, number of hours powered and
number of hours in motion.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of the Work.

Examine roughing-in for valves installed in piping to verify actual locations of piping connections
before installation.

Prepare written report, endorsed by Installer, listing conditions detrimental to performance.

Proceed with instalation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL
Furnish and install products required to satisfy most stringent requirements indicated.
Install products level, plumb, paraliel, and perpendicular with building construction.

Properly support control valves and actuators, tubing, piping, wiring, and conduits to comply
with requirements indicated. Brace all products to prevent laterai movement and sway or a
break in attachment when subjected to a seismic event, wind, or others forces common to the
application.

Provide ceiling, floor, roof, and wall openings and sleeves required by installation. Before
proceeding with drilling, punching, or cutting, check location first for concealed products that
could potentially be damaged. Patch, flash, grout, seal, and refinish openings to match adjacent
condition,

Seal penetrations made in fire-rated and acoustically rated assemblies.

Fastening Hardware:

1. Wrenches, pliers, and other tools that will cause injury to or mar surfaces of rods, nuts,
and other parts are prohibited for assembling and tightening nuts.

2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by excessive force
or by oversized wrenches.

3. Lubricate threads of bolts, nuts, and screws with graphite and oil before assembly.

Install products in locations that are accessible and that will permit calibration and maintenance
from floor, equipment platforms, or catwalks. Where ladders are required for Owner's access,
condirm unrestricted ladder placement is possible under occupied condition.

CONTROL VALVES

install pipe reducers for control valves smaller than line size. Position reducers as close to
control valve as possible but at distance to avoid interference and impact to performance. Install
with manufacturer-recommended clearance.

Install flanges or unions to allow drop-in and -out valve instaliation.

Drain Valves:

CONTROL VALVES 23 0923.11-8
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3.4

3.5

1. Install drain valves in piping upstream and downstream of each control valve larger than
NPS 2.
2. Install drain vaives in piping upstream and downstream of each control valve installed in

a three-valve manifold.

Test Plugs: Install pressure temperature test plugs in piping upstream and downstream of each
control valve.

Three-Valve Bypass Manifold: Where indicated, install control valve with three-valve bypass
manifold to allow for control vaive isolation and removal without interrupting system flow by
providing isolation valves in inlet and discharge piping of control valve and a manual throttling
valve in bypass pipe.

Valve Orientation:

1. Where possible, install ball and globe valves that are installed in horizontal piping, with
stems upright and not more than 15 degrees off of vertical, not inverted.
2. install valves in a position to aliow full stem movement.

3. Where possible, install butterfly valves that are installed in horizontal piping, with stems in
horizontal position and with low point of disc opening with direction of flow.

Clearance:

1. Locate valves for easy access, and provide separate support of valves that cannot be
handied by service personnel without hoisting mechanism.

2. install valves with at least 12 inches of clear space around valve and between valves and

adjacent surfaces.

Threaded Valves:

1. Note internal length of threads in valve ends, and proximity of valve internal seat or wall,
to determine how far pipe should be threaded into valve.

2. Align threads at point of assembly.

3. Apply thread compound to external pipe threads, except where dry seal threading is
specified.

4. Assemble joint, wrench tight. Apply wrench on valve end as pipe is being threaded.

Flanged Valves:

1. Align flange surfaces paraliel.

2. Assemble joints by sequencing bolt-tightening to make initial contact of flanges and
gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads. Tighten
bolts gradually and uniformly with a torque wrench.

IDENTIFICATION

Identify system components, wiring, cabling, and terminals. Use same designation at each end
for each piece of wire, cable, and tubing for operators to determine continuity at points of
connection. Comply with requirements for identification specified in Section 26 0553
"Identification for Electrical Systems.”

ELECTRICAL CONNECTIONS

Install electrical power to field-mounted control devices requiring electrical power.

Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors
and Cables" and Section 26 0523 "Control-Voltage Electrical Power Cables.”

CONTROL VALVES 230923.11-9
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C.

36

3.7

3.8

Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for Electrical
Systems.”

Furnish and install raceways. Comply with requirements in Section 26 0533 "Raceways and
Boxes for Electrical Systems.”

Furnish and install circuit breakers. Comply with requirements in Section 26 2816 "Enclosed
Switches and Circuit Breakers."

Install electrical devices fumished by manufacturer, but not factory mounted, in accordance with
NFPA 70 and NECA 1.

Install nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.

1. Namepfate to be laminated acrylic or melamine plastic signs, as specified in
Section 26 0553 "ldentification for Electrical Systems.”
2. Nameplate to be laminated acrylic or melamine plastic signs with a black background and

engraved white letters at least 1/2 inch high.

CONTROL CONNECTIONS
Install control signat wiring to field-mounted control devices.

Connect control signal wiring in accordance with Section 26 0523 "Control-Voltage Electrical
Power Cables.”

Furnish and install raceways. Comply with requirements in Section 26 0533 "Raceways and
Boxes for Electrical Systems.”

CLEANING

Remove grease, mastic, adhesives, dust, dit, stains, fingerprints, labels, and other foreign
materials from exposed surfaces.

STARTUP

Control Valve Checkout:

1. Check installed products before continuity tests, leak tests, and calibration.

2. Check valves for proper location and accessibility.

3. Check valves for proper installation for direction of flow, elevation, orientation, insertion
depth, or other applicable considerations that wilt impact performance.

For pneumatic products, verify air supply for each product is properly installed.

For pneumatic valves, verify that pressure gauges are provided in each air line to vaive
actuator and positioner.

Verify that control valves are installed correctly for flow direction.

Verify that valve body attachment is properly secured and sealed.

Verify that valve actuator and linkage attachment are secure.

Verify that actuator wiring is complete, enclosed, and connected to correct power source.
Verify that valve ball, disc, and plug travel are unobstructed.

After piping systems have been tested and put into service, but before insulating and
balancing, inspect each valve for leaks. Adjust or replace packing to stop leaks. Replace
the valve if leaks persist.

o

T20e~NG
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3.9 ADJUSTMENT, CALIBRATION, AND TESTING

A. Stroke and adjust control valves following manufacturer's recommended procedure, from 100
percent open to 100 percent closed back to 100 percent open.

B. Check and document open and close cycle times for applications with a cycle time of less than
15 seconds.

C. For control valves equipped with positive position indication, check feedback signal at multiple

positions o confirm proper position indication.

END OF SECTION 23 0923.11
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SECTION 23 1123 - FACILITY NATURAL GAS PIPING

PART 1 - GENERAL

1.1

Al

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Pipes, tubes, and fittings.

2. Piping and tubing joining materials.
3. Valves,
DEFINITIONS

Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

PERFORMANCE REQUIREMENTS

Minimum Operating-Pressure Ratings:

1. Piping and Valves: 100 psig minimum unless otherwise indicated.
2. Service Regulators: 85 psig minimum unless otherwise indicated.

Natural-Gas System Pressure within Buildings: 0.5 psig or less.

Natural-Gas System Pressure exterior to building: 5 psig or less.

ACTION SUBMITTALS
Product Data: For each type of the following:
1. Valves. Include pressure rating, capacity, setiings, and electrical connection data of

selected models.
2. Dielectric fittings.
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1.6

A

17

1.8

1.9

QUALITY ASSURANCE

Steel Support Welding Qualifications:  Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel.”

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

Flectrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
DELIVERY, STORAGE, AND HANDLING

Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping
according to requirements of authorities having jurisdiction.

Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping,
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and
moisture.

Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging
coating, and protect from direct sunlight.

Protect stored PE pipes and valves from direct sunlight.

PROJECT CONDITIONS

Perform site survey, research public utility records, and verify existing utility locations, Contact
utility-locating service for area where Project is located.

Interruption of Existing Natural-Gas Service: Do not inferrupt natural-gas service to other
nearby facilities occupied by Owner or others unless permitted under the following conditions
and then only after arranging to provide purging and startup of natural-gas supply according to
requirements indicated:

1. Notify Architect, Construction Manager and Owner no fewer than two days in advance of

proposed interruption of natural-gas service.
2. Do not proceed with interruption of natural-gas service without Construction Manager's

and Owner's written permission.

COORDINATION
Coaordinate sizes and locations of concrete bases with actual equipment provided.

Coordinate requirements for access panels and doors for valves installed concealed behind
finished surfaces.

PART 2 - PRODUCTS

21

PIPES, TUBES, AND FITTINGS
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A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

1.
2.

3.

Malleable-lron Threaded Fittings: ASME B16.3, Class 150, standard pattern.

Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint,
and threaded ends.

Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including
boits, nuts, and gaskets of the following material group, end connections, and facings:

Material Group: 1.1.

End Connections: Threaded cr butt welding to match pipe.

Lapped Face: Not permitted underground.

Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings,
and spiral-wound metal gaskets.

e, Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainiess-steel
underground.

Qoo

Protective Coating for Underground Piping: Factory-applied, three-layer coating of
epoxy, adhesive, and PE.

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

B. PE Pipe: ASTM D 2513, SDR 11.

1.

2.

PE Fittings: ASTM D 2683, socket-fusion type or ASTM D 3261, butt-fusion type with
dimensions matching PE pipe.

PE Transition Fittings: Factory-fabricated fittings with PE pipe complying with
ASTM D 2513, SDR 11, and steel pipe complying with ASTM A 53/A 53M, black steel,
Schedule 40, Type E or S, Grade B.

Anodeless Service-Line Risers: Factory fabricated, and leak tested.

a. Underground Portion: PE pipe complying with ASTM D 2513, SDR 11 inlet.
Casing: Steel pipe complying with ASTM A 53/A 53M, Schedule 40, black steel,
Type E or S, Grade B, with corrosion-protective coating covering.

Aboveground Portion: PE transition fitting.

QOutlet shall be threaded or flanged or suitable for welded connection.

Tracer wire connection.

Ultraviolet shield.

Stake supports with factory finish to match steel pipe casing or carrier pipe.

@moao

Transition Service-Line Risers: Factory fabricated, and leak tested.

a. Underground Portion: PE pipe complying with ASTM D 2513, SDR 11 inlet
connected to steel pipe complying with ASTM A 53/A 53M, Schedule 40, Type E or
S, Grade B, with corrosion-protective coating for aboveground outlet.

Outlet shall be threaded or flanged or suitable for welded connection.

Bridging sleeve over mechanical coupling.

Factory-connected anode.

Tracer wire connection.

Ultraviolet shield.

Stake supports with factory finish to match steel pipe casing or camier pipe.

@moapo

Plastic Mechanical Couplings, NPS 1-1/2 and Smaller: Capable of joining PE pipe to PE
pipe.

a. PE body with molded-in, stainless-steel support ring.
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b. Buna-nitrile seals.
c. Acetal collets.
d. Electro-zinc-plated steet stiffener.

Plastic Mechanical Couplings, NPS 2 and Larger: Capable of joining PE pipe to PE pipe,
steel pipe to PE pipe, or steel pipe to steel pipe.

Fiber-reinforced plastic body.

PE body tube.

Buna-nitrile seals.

Acetal collets.

Stainless-steel bolts, nuts, and washers.

®o0 T

Steel Mechanical Couplings: Capable of joining plain-end PE pipe to PE pipe, steel pipe
to PE pipe, or steel pipe to steel pipe.

Steel flanges and tube with epoxy finish.

Buna-nitrile seals.

Steel bolts, washers, and nuts,

Factory-installed anode for steel-body couplings installed underground.

oo oo

MANUAL GAS SHUTOFF VALVES

See "Underground Manual Gas Shutoff Valve Schedule” and "Aboveground Manual Gas
Shutoff Valve Schedule” Articles for where each valve type is applied in various services.

General Reguirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.

PN~

CWP Rating: 125 psig.

Threaded Ends: Comply with ASME B1.20.1.

Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas
Shutoff Valve Schedule” and "Aboveground Manual Gas Shutoff Valve Schedule”
Articles.

Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for
valves 1 inch and smaller. ‘

Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently
marked on valve body.

General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME B16.38.

1.
2.
3

4,

CWP Rating: 125 psig.

Flanged Ends: Comply with ASME B16.5 for steel flanges.

Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas
Shutoff Valve Schedule” and "Aboveground Manual Gas Shutoff Valve Schedule”
Articles.

Service Mark: Initials "WOG" shall be permanently marked on valve body.

Two-Piece, Regular-Port Bronze Ball Valves with Bronze Trim: MSS SP-110.

e N

Body: Bronze, complying with ASTM B 584.
Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE.
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2.3

2.4

5. Packing: Threaded-body packnut design with adjustable-stem packing.

6. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule” Articles.

7. CWP Rating: 600 psig.

8. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

9. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

Bronze Plug Valves: MSS SP-78.

1. Body: Bronze, complying with ASTM B 584.

2. Plug: Bronze.

3. Ends: Threaded, socket, or flanged as indicated in "Underground Manual Gas Shutoff
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule” Articles.

4. Operator: Square head or lug type with tamperproof feature where indicated.

5. Pressure Class: 125 psig.

6. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to

authorities having jurisdiction.
7. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

Valve Boxes:

Cast-iron, two-section box.

Top section with cover with "GAS" lettering.

Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter.
Adjustable cast-iron extensions of length required for depth of bury.

Inctude tee-handle, steel operating wrench with socket end fitting vaive nut or flat head,
and with stem of length required to operate valve.

O

'DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

Dielectric Unions:
1. Description:

a. Standard: ASSE 1079.
b. Pressure Rating: 150 psig.
C. End Connections: Solder-<joint copper alloy and threaded ferrous.

LABELING AND IDENTIFYING

Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for
marking and identifying underground utilities, a minimum of & inches wide and 4 mils thick,
continuously inscribed with a description of utility, with metallic core encased in a protective
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches
deep; colored yellow.

PART 3 - EXECUTION
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A

3.2

3.3

@

o o

3.4

EXAMINATION

Examine roughing-in for natural-gas piping system to verify actual locations of piping
connections before equipment installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
Close equipment shutoff valves before turning off natural gas to premises or piping section.

Inspect natural-gas piping according to the International Fue! Gas Code to determine that
natural-gas utiization devices are turned off in piping section affected.

Comply with the International Fuel Gas Code requirements for prevention of accidental ignition.

CUTDOOR PIPING INSTALLATION

Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.
install underground, natural-gas piping buried at least 24 inches below finished grade.

instali underground, PE, natural-gas piping according to ASTM [ 2774,

Steel Piping with Protective Coating:

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
2. Repair damage to PE coating on pipe as recommended in writing by protective coating
manufacturer.

3. Replace pipe having damaged PE coating with new pipe.

Install fittings for changes in direction and branch connections.

INDOOR PIPING INSTALLATION
Comply with the International Fuel Gas Code for installation and purging of natural-gas piping.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements are used to size pipe and calculate friction loss,
expansion, and other design considerations. Install piping as indicated unless deviations to
layout are approved on Coordination Drawings.

Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during
progress of construction, to allow for mechanical installations.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.
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F.

G.

H.

3.5

install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Locate valves for easy access.

Install naturai-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Verify final equipment locations for roughing-in.

Comply with requirements in Sections specifying gas-fired appliances and equipment for
roughing-in requirements.

Drips and Sediment Traps: Install drips at points where condensate may collect, including
service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install
where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.
Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and
same size as connected pipe. Install with space below bottom of drip to remove plug or
cap.

Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or
floors, and in floor channels unless indicated to be exposed 1o view.

Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side
down.

Connect branch piping from top or side of horizontal piping.

Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each
piece of equipment. Unions are not required at flanged connections.

Do not use natural-gas piping as grounding electrode.

Install strainer on inlet of each line-pressure regulator and automatic or electrically operated
valve.

Install sleeves for piping penetrations of walls, ceilings, and floors.
install sleeve seals for piping penetrations of concrete walls and slabs.

Install escutcheons for piping penetrations of walls, ceilings, and floors.

VALVE INSTALLATION

Install regulators and overpressure protection devices with maintenance access space
adequate for servicing and testing.

install anode for metallic valves in underground PE piping.

FACILITY NATURAL GAS PIPING 231123-7




TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

3.8

A

B.

3.7

3.8

PIPING JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Threaded Joints:

Thread pipe with tapered pipe threads complying with ASME B1.20.1.

Cut threads full and clean using sharp dies.

Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.

Apply appropriate tape or thread compound to external pipe threads unless dryseal
threading is specified.

Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

HwN =

=

Welded Joints:

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and
welding operators.

Bevel plain ends of steel pipe.

Patch factory-applied protective coating as recommended by manufacturer at field welds
and where damage to coating occurs during construction.

© 1

Brazed Joints; Construct joints according to AWS's "Brazing Handbook,” "Pipe and Tube”
Chapter.

Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas
service. Install gasket concentrically positioned.

Flared Joints: Cut tubing with roll cutting tool. Flare tube end with fool to result in flare
dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not
overtighten.

PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels, Join according to ASTM D 2657.

1. Plain-End Pipe and Fittings: Use butt fusion.
2. Plain-End Pipe and Socket Fittings: Use socket fusion.

HANGER AND SUPPORT INSTALLATION

Install hangers for horizontal steel piping with the following maximum spacing and minimum rod
sizes:

NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.
NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.

NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.
NPS 2-1/2 to NPS 3-1/2: Maximum span, 10 feet; minimum rod size, 1/2 inch.
NPS 4 and Larger: Maximum span, 10 feet; minimum rod size, 5/8 inch.

G RN

CONNECTIONS
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A

B.

3.9

3.10

3.11

3.12

Connect to utility's gas main according to utility's procedures and requirements.

Install natural-gas piping electrically continuous, and bonded to gas appliance equipment
grounding conductor of the circuit powering the appliance according to NFPA 70,

Install piping adjacent to appliances to allow service and maintenance of appliances.

Connect piping to appliances using manual gas shufoff valves and unions. Install valve within
72 inches of each gas-fired appliance and equipment. Install union between valve and
appliances or equipment.

Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as
practical to inlet of each appliance.

LABELING AND IDENTIFYING

Comply with requirements in Section 23 0553 "Identification for HYAC Piping and Equipment”
for piping and valve identification.

Install detectable warning tape directly above gas piping, 12 inches below finished grade,
except 6 inches below subgrade under pavements and slabs.

PAINTING

Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars
and piping specialties, except companents, with factory-applied paint or protective coating.

1. Alkyd System: MP1EXT 5.1D.

Prime Coat. Alkyd anticorrosive metal primer.

Intermediate Coat: Exterior alkyd enamel matching topcoat.
Topcoat: Exterior alkyd enamet (flat).

Color: Yellow.

Qoo

Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and
by procedures to match original factory finish.

FIELD QUALITY CONTROL

Perform tests and inspections.

Tests and Inspections:

1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and
authorities having jurisdiction.

Natural-gas piping will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

OUTDOOR PIPING SCHEDULE
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A Underground natural-gas piping shall be the following:

1. PE pipe and fittings joined by heat fusion, or mechanical couplings; service-line risers
with tracer wire terminated in an accessible location.

B.  Aboveground natural-gas piping shall be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.

313 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG
A. Aboveground, branch piping shall be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
B. Aboveground, distribution piping shaill be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.

3.14 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
A Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:
1. Two-piece, regular-pott, bronze ball valves with bronze trim.
B. Distribution piping valves for pipe sizes NPS 2-1/2 and larger shall be the following:
1. Two-piece, regutar-port, bronze ball valves with bronze trim.
C.  Valves in branch piping for single appliance shall be the following:

1. Bronze plug valve.

END OF SECTION 23 1123
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SECTION 23 2113 - HYDRONIC PIPING

PART 1 - GENERAL

1.1

A

1.2

1.3

14

SUMMARY

Section Includes:

Copper tube and fittings.
Steel pipe and fittings.
Piping joining materials.
Transition fittings.
Dielectric fittings.

O R W

ACTION SUBMITTALS

Product Data: For each type of the following:
Pipe and tube.

Fittings.

Joining materials.

Transition fittings.

Ll ol

Delegated Design Submittals:

1. Design calculations and detailed fabrication and assembly of pipe anchors and alignment

guides, hangers and supports for multiple pipes, expansion joints and loops, and

attachments of the same to the building structure.

Locations of pipe anchors, alignment guides, and expansion joints and loops.

Locations of and details for penetrations, including sleeves and sleeve seals for exterior

walls, floors, basement, and foundation walls.

4. Locations of and details for penetration and firestopping for fire- and smoke-rated wall
and floor and ceiling assemblies.

© P

INFORMATIONAL SUBMITTALS

Coordination Drawings: Piping layout, or BIM model, drawn fo scale, indicating the items
described in this Section, and coordinated with all building trades.

Qualification Data: For Instalier.

Welding certificates.

QUALITY ASSURANCE

Installer Qualifications:

1. Installers of Pressure-Sealed Joints: Installers are to be certified by pressure-seal joint
manufacturer as having been frained and qualified to join piping with pressure-seal pipe
couplings and fittings.

Stesl Support Welding: Qualify procedures and personnel in  accordance with
AWS D1.1/D1.1M.
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1.6

C.

Pipe Welding: Qualify procedures and operators in accordance with ASME Boiler and Pressure

Vessel Code: Section [X.

1. Comply with ASME B31.9 for materials, preducts, and installation.

2. Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.

WARRANTY

PART 2 - PRODUCTS

2.1

2.2

A

E

PERFORMANCE REQUIREMENTS

Hydronic piping components and installation are to be capable of withstanding the following
minimum working pressures and temperatures unless otherwise indicated:

Hot-Water Heating Piping: 125 psig at 200 deg F.

Makeup-Water Piping: 125 psig at 150 deg F.

Blowdown-Drain Piping. 200 deg F.

Air-Vent Piping: 200 deg F.

Pressure Relief-Valve-inlet and -Outlet Piping: Equal to the pressure of the piping system
to which it is attached.

ok wh o=

COPPER TUBE AND FITTINGS

Drawn-Temper Copper Tubing: ASTM B 88, Type L.
Annealed-Temper Copper Tubing: ASTM B 88, Type K.
DWV Copper Tubing: ASTM B 306, Type DVWV.

Grooved, Mechanical-Joint, Wrought-Copper Fittings: ASME B16.22.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Anvil International, Inc.

b. Star Pipe Products.
C. Victaulic Company.
2. Grooved-End Copper Fittings: ASTM B 75, copper tube or ASTM B 584, bronze casting.
3. Grooved-End-Tube Couplings: Rigid pattern uniess otherwise indicated; gasketed fitting.
Ductile-iron housing with keys matching pipe and fitting grooves, pre-lubricated EPDM
gasket rated for minimum 230 deg F for use with housing, and steel bolts and nuts.

Copper or Bronze Pressure-Seal Fittings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
2. Basis-of-Design Product: Subject to compliance with requirements, provide product

indicated on Drawings or comparable product by one of the following:
a. NIBCO INC.

b. Viega.

Housing: Copper.

0-Rings and Pipe Stops: EPDM.

Tools: Manufacturer's special tools.

Minimum 200-psig working-pressure rating at 250 deg F.

ook W

HYDRONIC PIPING 232113-2



TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

F. Wrought-Copper Unions: ASME B16.22.

23 STEEL PIPE AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and
wall thickness as indicated in "Piping Applications” Article.

B. Cast-lron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in "Piping
Applications” Article. '

C. Malleable-lron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in "Piping
Applications” Article.

D. Malieable-lron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping
Applications” Article.

E. Cast-lron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised
ground face, and bolt holes spot faced as indicated in "Piping Applications” Article.

F. Wrought-Steel! Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.

G.  Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts,
nuts, and gaskets of the following material group, end connections, and facings:
1. Material Group: 1.1.
2. End Connections: Butt welding.
3. Facings: Raised face.

H. Grooved Mechanical-Joint Fittings and Couplings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product
indicated on Drawings or comparable product by one of the following:
a. Anvil International, Inc.

b. Central Sprinkler Company.
C. Star Pipe Products.
d. Victaulic Company.

3. Joint  Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTMA 47/A 47M,
Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated
steel: or ASTM A 106/A 108M, Grade B steel fittings with grooves or shoulders
constructed to accept grooved-end couplings; with nuts, bolts, locking pin, locking toggle,
or lugs to secure grooved pipe and fittings.

4. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central cavity
pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure
grooved pipe and fittings.

L Steel Pressure-Seal Fittings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
2. Basis-of-Design Product: Subject to compliance with requirements, provide product

indficated on Drawings or comparable product by one of the following:
a. Victaulic Company.

Housing: Steel.

O-Rings and Pipe Stop: EPDM.

Tools: Manufacturer's speciat tool.

S
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24

25

6. Minimum 300-psig working-pressure rating at 230 deg F.

Steel Pipe Nipples: ASTM A 733, made of same materials and wall thicknesses as pipe in which
they are installed.

TRANSITION FITTINGS

General Requirements:

1. Same size as pipes to be joined.

2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

DIELECTRIC FITTINGS

General Reguirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

Dielectric Unions:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. AY. McDonald Mfg. Co.

b. Capitol Manufacturing Company.
c Central Plastics Company.
d Hart Industries international, Inc.
. Jomar International, Lid.

f. Matco-Norca.

g. Watts Regulator Co.

h. Zurn Industries, LL.C; AquaSpec Commercial Faucet Products.
Description:

a Standard: ASSE 1079.

b Pressure Rating: 125 psig minimum at 180 deg F.

c. End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Flanges:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following: '

a. Capitol Manufacturing Company.

b. Central Plastics Company.

c Matco-Norca.

d. Watts Regulator Co.

e. Zurn Industries, LLC; AguaSpec Commercial Faucet Products.

Description:

a. Standard: ASSE 1079.

b. Factory-fabricated, bolted, companion-flange assembly.

c Pressure Rating: 125 psig minimum at 180 deg F.

d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alfoy and threaded ferrous.

Dielectric-Flange Insulating Kits:

HYDRONIC PIPING 232113-4




TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Advance Products & Systems, inc.
b. Calpico, inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.
2. Description:

Nonconducting materials for field assembly of companion flanges.
Pressure Rating: 150 psig.

Gasket: Neoprene or phenolic.

Boit Sleeves: Phenolic or polyethylene.

Washers: Phenolic with steel backing washers.

PanoTe

PART 3 - EXECUTION

3.1

A

PIPING APPLICATIONS

Hot-water heating piping, aboveground, NPS 2 and smaller, shall be any of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered, brazed or
pressure-seal joints.

2. Schedule 40, Grade B, Type 96 steel pipe; Class 125, cast-iron or Class 150, malleable-
iron fittings: cast-iron flanges and flange fittings; and threaded joints.

Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be any of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and brazed joints.

2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges
and flange fittings, and welded and flanged joints.

3. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved,

mechanical joinis.

Hot-water heating piping, belowground, NPS 2-1/2 and larger, shall be the following:
1. Schedule 40 steel pipe, wrought-steel fittings, and welded joints.

Makeup-water piping installed aboveground shall be either of the following:
1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or brazed
joints.

Makeup-Water Piping Instalted Befowground and within Stabs: Type K, annealed-temper copper
tubing, wrought-copper fittings, and brazed joints. Use the fewest possible joints.

Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the
service in which blowdown drain is installed.

Air-Vent Piping:

1. Inlet; Same as service where installed with metal-to-plastic transition fittings for plastic
piping systems according to piping manufacturer's written instructions.
2, Outlet: Type K, annealed-temper copper tubing with soldered or flared jeints.

Pressure-Relief-Valve-Inlet and -Outlet Piping for Hot-Water Piping: Same materials and joining
methods as for piping specified for the service in which safety valve is installed,
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3.2

A

r @ m

© 2 =

INSTALLATION OF PIPING

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements are used to size pipe and calculate friction loss,
expansion, and other design considerations. Install piping as indicated unless deviations to
fayout are approved on coordination drawings.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Instalt fittings for changes in direction and branch connections.

Install piping to allow application of insulation,

Select system components with pressure rating equal to or greater than system operating
pressure.

Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing
of valves.

install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple
with cap, at low points in piping system mains and elsewhere as required for system drainage.

Install piping at a uniform grade of 0.2 percent upward in direction of flow.
Reduce pipe sizes using eccentric reducer fitting installed with level side up.
install valves according to the Section 23 0523 "General Duty Valves for HVAC Piping.”

Install air vents and pressure-relief valves in accordance with Section 23 2116 "Hydronic Piping
Specialties.”

Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of
equipment, and elsewhere as indicated.

Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere
as indicated.

Install shutoff valve immediately upstream of each diglectric fitting.

Comply with requirements in Section 23 0500 "Common Work Results for HVAC" for installation
of expansion loops, expansion joints, anchors, and pipe alignment guides.
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u.

V.

3.3

3.4

Comply with requirements in Section 23 0553 "Identification for HVAC Piping and Equipment”
for identifying piping.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for
sleeves specified in Section 23 0500 " Common Work Results for HVAC."

Install sleeve seals for piping penetrations of concrete walls and siabs. Comply with
requirements for sleeve seals specified in Section 23 0500 " Common Work Results for HVAC."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 23 0500 " Common Work Results for HVAC."

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dit, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints in accordance with ASTM B828 or CDA's "Copper Tube Handbook," using
lead-free solder alloy complying with ASTM B32.

Brazed Joints: Construct joints in accordance with AWS's "Brazing Handbook," "Pipe and Tube"
chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8/A5.8M.

Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1. Cut

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore

full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints in accordance with AWS D10.12M/D10.12, using qualified
progesses and welding operators in accordance with "Quality Assurance” Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

Grooved Joints: Assemble ioints with coupling and gasket, jubricant, and bolts. Cut or roll
grooves in ends of pipe based on pipe and coupling manufacturer’s written instructions for pipe
wall thickness. Use grooved-end fittings and rigid, grooved-end-pipe couplings.

Plain-End Mechanical-Coupled Joints: Prepare, assemble, and test joints in accordance with
manufacturer's written installation instructions.

Pressure-Seal Joints: Use manufacturer-recommended tools and procedure. Leave insertion
marks on pipe after assembly.

INSTALLATION OF DIELECTRIC FITTINGS

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
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B.

C.

D.

3.5

3.6

3.7

3.8

Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric unions.
Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flange kits.

Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits.

INSTALLATION OF HANGERS AND SUPPORTS

Comply with requirements in Section 23 0529 "Hangers and Supports for HVAC Piping and
Equipment" for hangers, supports, and anchor devices.

install hangers for copper tubing and steel piping, with maximum horizontal spacing and
minimurm rod diameters, to comply with MSS SP-58, locally enforced codes, and authorities
having jurisdiction requirements, whichever are most stringent.

Support horizontal piping within 12 inches of each fitting and coupling.

Support vertical runs of copper tubing and steel piping to comply with MSS SP-58, locally
enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

Support vertical runs of fiberglass piping to comply with manufacturer’s written instructions,
locally enforced codes, and authorities having jurisdiction requirements, whichever are most
stringent.

TERMINAL EQUIPMENT CONNECTIONS

Sizes for supply and return piping connections are to be the same as or larger than equipment
connections.

Install control valves in accessible locations close to connected equipment.

Install bypass piping with globe valve around control valve. If parallel control valves are
installed, only one bypass is required.

Install ports for pressure gauges and thermometers at coil inlet and outlet connections. Comply
with requirements in Section 23 0500 "Comimon Work Results for HVAC."

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Section 23 0553 "ldentification for HYAC Piping and Equipment.”

SYSTEM STARTUP

Perform the following before operating the system:

Open manuai valves fully,

Inspect pumps for proper rotation.

Set makeup pressure-reducing valves for required system pressure.

Inspect air vents at high points of system and determine if all are installed and operating
freely (automatic type), or bleed air completely (manual type).

Set temperature controls so all coils are calling for full flow.

il ol b
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8.

7.

Inspect and set operating temperatures of hydronic equipment, such as boilers, chillers,
cooling towers, to specified values.
Verify lubrication of motors and bearings.

3.8 FIELD QUALITY CONTROL

A. Prepare hydronic piping in accordance with ASME B31.9 and as follows:

1.
2.

3.

Leave joints, including welds, uninsulated and exposed for examination during test.
Provide temporary restraints for expansion joints that cannot sustain reactions due to test
pressure. If temporary restraints are impractical, isolate expansion joints from testing.
Flush hydronic piping systems with clean water; then remove and clean or replace
strainer screens.

Isolate equipment from piping. If a valve is used to isolate equipment, its closure is to be
capabie of sealing against test pressure without damage to valve. install blinds in flanged
joints to isolate equipment.

Install pressure-relief valve, set at a pressure no more than one-third higher than test
pressure, to protect against damage by expanding liquid or other source of overpressure
during test.

B. Perform the following tests on hydronic piping:

1.

Use ambient-temperature water as a testing medium unless there is risk of damage due
to freezing. Another liquid that is safe for workers and compatible with piping may be
used.

While filling system, use vents installed at high points of system to release air. Use drains
installed at low points for complete draining of test iquid.

Isclate expansion tanks and determine that hydronic system is full of water.

Subject piping system to hydrostatic test pressure that is not less than 1.5 times the
system's working pressure. Test pressure is not to exceed maximum pressure for any
vessel, pump, valve, or other component in system under test. Verify that stress due to
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum
yield strength or 1.7 times the "SE" value in Appendix A in ASME B31.9.

After hydrostatic test pressure has been applied for at least 10 minutes, examine piping,
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.

Prepare written report of testing.

END OF SECTION 23 2113
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SECTION 23 2116 - HYDRONIC PIPING SPECIALTIES

PART 1 - GENERAL

11

A,

1.2

1.3

1.4

1.5

SUMMARY

Section Includes:

Hydronic specialty valves.

Air vents.

Expansion tanks and fittings.
Air/dirt separators and purgers.
Strainers.

Flexible connectors.

DO RN

Related Requirements:

1. Section 230500 "Common Work Results for HYAC Piping” for expansion fittings and
loops.

2. Section 230523 "General Duty Valves for HVAC Piping” for specification and installation
requirements for globe valves common to most piping systems.

3. Section 230923.11 "Control Valves" for automatic control valve and sensor specifications,
instailation requirements, and locations.

ACTION SUBMITTALS

Product Data: For each type of product:

1. Include construction details and material descriptions for hydronic piping specialties.

2. Include rated capacities, operating characteristics, and furnished specialties and
accessories.

3. include flow and pressure drop curves based on manufacturer's testing for calibrated-

orifice balancing valves and automatic flow-control valves.

CLOSEOQUT SUBMITTALS p

Operation and Maintenance Data: For hydronic piping specialties to include in emergency,
operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Differential Pressure Meter: For each type of balancing valve and automatic flow control valve,
include flowmeter, probes, hoses, flow charts, and catrying case.

QUALITY ASSURANCE

Pipe Welding: Qualify procedures and operators in accordance with ASME BPVC, Section IX.
Pressure-refief and safety-relief valves and pressure vessels bear the appropriate ASME label.

Fabricate and stamp air separators and expansion tanks to comply with ASME BPVC,
Section VI, Division 1.

HYDRONIC PIPING SPECIALTIES 232116 -1




TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

PART 2 - PRODUCTS

2.1 HYDRONIC SPECIALTY VALVES

A. Bronze, Calibrated-Orifice, Balancing Valves:

1.

2ODNP O R WN

0.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
Apollo Valves; a part of Aalberts Integrated Piping Systems.
Armstrong Fluid Technology.

Bell & Gossett; a Xylem brand.

Caleffi North America.

Gerand Engineering Co.

Griswold Confrols.

Hays Fluid Controls.

HCI; Hydronics Components Inc.

IMI Flow Design, Inc.

Jenkins Valves; a Crane Co. brand.

Jomar Valve.

NIBCO INC.

Red-White Valve Corp.

Taco Comfort Sciutions.

Tour & Andersson; available through Victaulic Company.

Victaulic Company.

r. WATTS.

Body: Bronze, balt or plug type with calibrated orifice or venturi.

Ball: Brass or stainless steel.

Plug: Resin.

Seat: PTFE.

End Connections: Threaded or socket.

Pressure Gauge Connections: Integral seals for portable differential pressure meter.
Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig.

Maximum Operating Temperature: 250 deg F.

LTODIT AT TIFQ@ O OOTO

B. Cast-lron or Steel, Calibrated-Orifice, Balancing Valves:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Anvil International/Smith-Cooper International; Tailwind Capital, LLC.
Apollo Valves; a part of Aalberts integrated Piping Systems.
Armstrong Fluid Technology.

Bell & Gossett; a Xylem brand.

Gerand Engineering Co.

Griswold Controls.

Hammond Valve.

Hays Fluid Controls.

HCI; Hydronics Components Inc.

IMI Flow Design, Inc.

Jenkins Valves; a Crane Co. brand.

Jomar Valve.

KITZ Corporation.

Nexus Valve, inc.: Aalberts Hydronic Flow Control.

NIBCO INC.

Red-White Valve Corp.

Tour & Andersson; available through Victaulic Company.

evosgTATISQ@Neo0 T
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r. Victaulic Company.

s. WATTS.

Body: Cast-iron or steel body, ball, butterfly, plug, or globe pattern with calibrated orifice
or venturi.

Ball: Brass or stainless steel.

Stem Seals: EPDM O-rings.

Disc: Glass- and carbon-filled PTFE.

Seat: PTFE.

End Connections: Flanged or grooved.

Pressure Gauge Connections: Integral seals for portable differential pressure meter.
Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig.

Maximum Operating Temperature: 250 deg F.

C. Diaphragm-Operated, Pressure-Reducing Valves: ASME labeled.
1.

H2OENOTO RN

0.
1

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Apollo Valves; a part of Aalberts Integrated Piping Systems.
Bell & Gossett; a Xylem brand.

Caleffi North America.

Jenkins Valves; a Crane Co. brand.

Keckley Company.

Legend Valve & Fitting, Inc.

NIBCO INC.

Spence Engineering Company, Inc.

Taco Comfort Solutions.

Victaulic Company.

WATTS.

Zurn Industries, LLC.

Body Bronze or brass.

Disc: Brass.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPDM.

Low inlet-pressure check valve.

Inlet Strainer: Removable without system shutdown.
Valve Seat and Stem: Noncorrosive.

Valve Size and Capacity: As indicated on Drawings.
Operating Pressure: Factory set and field adjustable.

mERToS@ e a0 T

D. Diaphragm-Operated Pressure-Relief Valves: ASME labeled.
1.

NOoE®N

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
b. Bell & Gossett; a Xylem brand.

C. Caleffi North America.

d. Keckiey Company.

e WATTS.

f. Zurn Industries, LLC.

Body: Bronze or brass.

Disc: Brass.

Seat: Brass.

Stem Seals; EPDM O-rings.
Diaphragm: EPDM.
Valve Seat and Stem: Noncorrosive.
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8.

Valve Size, Capacity, and Operating Pressure: Comply with ASME BPVC, Section IV,
and selected to suit system in which installed, with operating pressure and capacity
factory set and field adjustable.

E. Automatic Flow-Control Valves:

1.

AW

@

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Anvil International/Smith-Cooper International; Tailwind Capital, LLC.

Apolio Valves; a part of Aalberts Integrated Piping Systems.

Bell & Gossett; a Xylem brand.

Caleffi North America.

Flowcon Americas LLC.

Griswold Controls.

Hays Fluid Controls.

HCI; Hydronics Components Inc.

iMI Flow Design, Inc.

NIBCC INC.

Red-VWhite Valve Corp.

Spence Engineering Company, Inc.

Tunstali Corporation.

Victaulic Company.

0. WATTS.

Body: Brass or ferrous metal.

Combination Assemblies: Include bronze or brass-alloy ball valve.

Identification Tag: Marked with zone identification, valve number, and flow rate.

Size and Capacity: For each application, provide a valve with rated capacity equal to or
greater than capacity of device being served.

Performance: Maintain constant flow within plus or minus 10 percent, regardless of
system pressure fluctuations.

Minimum CWP Rating: 175 psig.

Maximum Operating Temperature: 200 deg F.

SETAT TG00 T

22 AIR VENTS

A. Manual Air Vents:

1.

s R

B. A
1

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Bell & Gossett; a Xylem brand.

Caleffi North America.

HCI; Hydronics Components Inc.
Legend Valve & Fitting, Inc.

Taco Comfort Solutions.

f. WATTS.

Body: Bronze.

Internal Parts: Nonferrous.

Operator; Screwdriver or thumbscrew.

Inlet Connection: NPS 1/2.

Discharge Connection: NPS 1/8.

CWP Rating: 150 psig.

Maximum Operating Temperature: 225 deg F.

poo T

utomatic Air Vents:

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Bell & Gossett; a Xylem brand.
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PNO A WN

b. Caleffi North America.

Flo Fab Inc.

Legend Valve & Fitling, Inc.
Metraflex Company (The).
Spirotherm, Inc.

Taco Comfort Solutions.
WATTS.

Body Bronze or cast iron.

Internal Parts; Nonferrous.
Operator: Noncorrosive metal float.
Inlet Connection: NPS 1/2.
Discharge Connection: NPS 1/4.
CWP Rating: 150 psig.

Maximum Operating Temperature: 240 deg F.

S@=0pao

23 EXPANSION TANKS AND FITTINGS

A. Bladder-Type ASME Expansion Tanks:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

AMTROL, Inc.

Armstrong Fluid Technology.

Bell & Gossett; a Xylem brand.

Flo Fab inc.

Taco Comfort Solutions.

WATTS.

Tank Welded steel, rated for 125 psig working pressure and 375 deg F maximum
operating temperature. Factory test after taps are fabricated and supports installed and
are labeled in accordance with ASME BPVC, Section VI, Division 1.

Bladder: Securely sealed into tank to separate air charge from system water to maintain
required expansion capacity. Field-replaceable bladder.

Sight glass.

Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.

mp o0 T

2.4 AIR/DIRT SEPARATORS AND PURGERS

A Coatescngype Air and Dirt Separators:

o w

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

AMTROL, Inc.

Armstrong Fluid Technology.

Bell & Gossett; a Xylem brand.

Caleffi North America.

Flo Fab Inc.

Legend Valve & Fitting, Inc.

Spirotherm, Inc.

Taco Comfort Solutions.

Tank Fabricated steel tank; ASME constructed and stamped for 125 psig working
pressure and 270 deg F maximum operating temperature.

Coalescing Medium: Copper.

Air Vent: Threaded to top of separator.

Inline Inlet and Qutlet Connections: Threaded for NPS 2 {DN 50) and smaller; Class 150
flanged connections for NPS 2-1/2 and larger.

Blowdown Connection: Threaded to bottom of separator.

ST@mea0TD
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B.

7.

Size: Match system flow capacity.

Tangentsal -Type Air Separators:

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

AMTROL, Inc.

Armstrong Fluid Technology.

Beil & Gossett; a Xylem brand.

Caleffi North America.

Flamco; a division of AALBERTS Ind.

Flo Fab Inc.

Legend Valve & Fitting, Inc.

Nexus Valve, Inc.; Aalberts Hydronic Flow Control.

Spirotherm, Inc.

Taco Comfort Solutions.

Tank Welded steel; ASME constructed and labeled for 125 psig minimum working
pressure and 375 deg F maximum operating temperature.

Air Collector Tube: Perforated stainless steel, constructed to direct released air into
expansion tank.

Tangential Inlet and Outlet Connections: Threaded for NPS 2 and smaller; flanged
connections for NPS 2-1/2 and larger.

Blowdown Connection: Threaded.

Size: Match system flow capacity.

T Ta™mean o

in-Line Air Separators:

1. Manufacturers: Subject to compliance with requzrements provide products by one of the
following:
a. AMTROL, inc.
b. Armstrong Fluid Technology.
C. Bell & Gossett; a Xylem brand.
d. Caleffi North America.
e. Flamco; a division of AALBERTS Ind.
f. Flo Fab Inc.
g. Spirotherm, Inc.
h. Taco Comfort Solutions.
i WATTS.
2. Tank: One-piece cast iroh with an mtegral weir constructed to decelerate system flow to
maximize air separation.
3. Maximum Working Pressure: Up to 175 psig.
4. Maximum Operating Temperature: Up to 300 deg F.
Air Purgers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Bell & Gossett; a Xylem brand.
b. Caleffi North America.
C. Griswold Controls.
d. L.egend Valve & Fitting, Inc.
e. Spirotherm, Inc.
f. Taco Comfort Solutions.
g. WATTS.
2. Body: Cast iron with internal baffies that slow the water velocity to separate the air from
solution and divert it to the vent for quick removal.
3. Maximum Working Pressure: 150 psig.
4, Maximum Operating Temperature: 250 deg F.
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25 STRAINERS

A Y-Pattern Strainers.

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Flexicraft Industries.

Flo Fab Inc.

FNW; Ferguson Enterprises, Inc.

Griswold Controls.

Hays Fluid Controls.

Keckley Company.

Metraflex Company (The).

Nexus Valve, Inc.; Aalberts Hydronic Flow Control.

Titan Flow Control, Inc.

Victaulic Company.

WATTS.

I Zurn Industries, LLC.

Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain connection.

End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and
larger.

Strainer Screen: Stainless steel, 40-mesh strainer, or perforated stainless steel basket.
CWP Rating: 125 psig.

AT F@op 0T

B. Basket Strainers:

1.

4.

5.

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Flexicraft Indusfries.

b. FloFab Inc.

C. Keckley Company.

d. Metraflex Company (The).
e. Titan Flow Control, Inc.

f. WATTS.

g Zurn Iindustries, LLC.

Body: ASTM A126, Class B, high-tensile cast iron with bolted cover and bottom drain
connection.

End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and
larger:

Strainer Screen: 40-mesh startup strainer and perforated stainless steel basket with 50
percent free area.

CWP Rating: 125 psig.

C. T-Pattern Strainers:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Keckley Company.

b. Titan Flow Control, Inc.

C. WATTS.

Body: Ductile or malleable iron with removable access coupling and end cap for strainer
maintenance.

End Connections: Grooved ends.

Strainer Screen: 40-mesh startup strainer and perforated stainless steel basket with 57
percent free area.

CWP Rating: 750 psig.
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2.6

A

FLEXIBLE CONNECTORS

Stainless Steel Bellows, Flexible Conneciors:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Flexicraft Industries.
b. Flo Fab Inc.
c. Metrafiex Company (The).

2. Body: Stainless steel bellows with woven, flexible, bronze, wire-reinforcing protective
jacket.

3. End Connections: Threaded or flanged to match equipment connected.

4. Performance: Capable of 3/4-inch misalignment.

5 CWP Rating: 150 psig.

(5] Maximum Operating Temperature: 250 deg F.

pherical, Rubber, Flexible Connectors:

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Flexicraft industries.

b. Filo Fab Inc.

C. Metraflex Company (The).

Body: Fiber-reinforced rubber body.

End Connections: Steel flanges drilled to align with Classes 150 and 300 steel flanges.
Performance: Capable of misalignment.

CWP Rating: 150 psig.

Maximum Operating Temperature: 250 deg F.

=\

ook nN

PART 3 - EXECUTION

3.1

3.2

o

A

B.

C.

EXAMINATION

Examine all piping specialties for cleanliness, freedom from foreign matter, and corrosion.
Remove special packing materials, such as blocks, used to prevent disc movement during
shipping and handling.

Examine threads on all devices for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective piping specialties; replace with new devices. Remove
defective piping specialties from site.

INSTALLATION OF VALVES

install calibrated-orifice balancing valve at each branch connection to return main.

Install calibrated-orifice, balancing valve in the return pipe of each heating or cooling terminal.

Install pressure-reducing valves at makeup-water connection to regulate system fill pressure.
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D. Install pressure-relief and safety-relief vaives at hot-water generators and elsewhere as required
by ASME BPVC. Pipe drain to nearest floor drain or as indicated on Drawings. Comply with
ASME BPVC, Section Vi, Division 1, for installation requirements.

3.3 HYDRONIC SPECIALTIES INSTALLATION

A Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required
for system air venting.

B. Install automatic air vents at high points of system piping in mechanical equipment rooms only.
1. Provide air outlet drain line full size of air outlet to floor drain or to other point indicated on
Drawings.
C. Install manual vents at heat-transfer coils and elsewhere as required for air venting.
b. Install indine air separators in pump suction. Install drain valve on air separators NPS 2 and
larger.
E. Install tangential air separator in pump suction. Install blowdown piping with gate or full-port ball

valve full size of separator outlet; extend full size to nearest fioor drain.

F. Install expansion tanks having direct airiwater interface above the air separator or air purger.
Install tank fitting in tank bottom and charge tank. Use manual vent for initiaf fill to establish
proper water level in tank.

1. Install tank fittings that are shipped loose.

2. Support tank from floor or structure above with sufficient strength to carry weight of tank,
piping connections, and fittings, plus tank full of water. Do not overload building
components and structural members.

3. install piping from air separator or air purger to expansion tank with a 2 percent upward
slope toward tank to avoid air entrapment.

G. Install diaphragm- or bladder-type expansion tanks on the floor.

H.  Vent and purge air from hydronic system, and ensure that tank is properly charged with air to
suit system Project requirements.

END OF SECTION 23 2118
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SECTION 23 2123 - HYDRONIC PUMPS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A Section Includes:
1. Split-coupled, end-suction centrifugal pumps.

2. Variable-speed, wet rotor circulator pumps.
3. Duplex, variable-speed packaged pumping system.

1.3 DEFINITIONS

A Buna-N: Nitrile rubber.

B. EPDM: Ethylene propylene diene monomer.

C. EPT: Ethylene propylene terpolymer.

D. Hi: Hydraulic Institute.

E. NEMA: National Electrical Manufacturers Association.

1.4 ACTION SUBMITTALS
Al Product Data: For each fype of pump. include certified performance curves and rated
capacities, operating characteristics, furnished specialties, final impeller dimensions, and
accessories for each type of product indicated. Indicate pump's operating point on curves.

B. Shop Drawings: For each pump.

1. Show pump layout and connections.
2. Include setting drawings with templates for installing foundation and anchor bolts and
other anchorages.
3. include diagrams for power, signal, and control wiring.
1.5 CLOSEQUT SUBMITTALS

A Operation and Maintenance Data; For pumps to include in emergency, operation, and
maintenance manuals.
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16

A

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1. Mechanical Seals: One mechanical seal(s) for each pump.

PART 2 - PRODUCTS

21

A

2.2

PERFORMANCE REQUIREMENTS

Electrical Components, Devices, and Accessories; Listed and labeled as defined in NFPA 70,
by a gualified testing agency, and marked for intended location and application.

VARIABLE-SPEED, WET-ROTOR CIRCULATOR PUMPS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

American-Marsh Pumps.

Armstrong Fluid Technology.

Aurora Pump; Pentair Ltd.

Crane Pumps & Systems.

Grundfos Pumps Corporation.

Xylem Inc.

Mepco, |.L.C.

PACO Pumps; Grundfos Pumps Corporation, USA.
Taco Comfort Solutions.

Thrush Co. Inc.

JOENPO RGN

©

Source Limitations: Obtain pumps from single source from single manufacturer.

Description: Factory-assembled and -tested, wet-rotor pump. Pump and motor to form an
integral unit with bearings lubricated by the pumped liquid.

Pump Construction:

Casing: Cast iron

Impeller: Composite

Pump Shaft: Type 316L stainless steel.

Bearings: Axial: Carbon graphite, Radial: Hilox 961

BOMN~

Motor: Variable-speed.

1. Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 23 0500 "Commeon Work Results for HVAC."
a. Efficiency: Premium Efficiency.

b. NEMA Design: Type 2 Enclosure, Minimum Insulation Class F with a temperature
rise no higher than Class B.
2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will
not require motor to operate in service factor range above 1.0.
3. Controlters, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in Electrical Sections.
a. Integral pump motor variable-speed control.

b. Comply with Section 26 2923 "Variable-Frequency Motor Controllers.”
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23 DUPLEX, VARIABLE-SPEED PACKAGED PUMPING SYSTEM

A Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

DO NODE RN

American-Marsh Pumps.

Armstrong Fluid Technology.

Aurora Pump; Pentair Ltd.

Crane Pumps & Systems.

Grundfos Pumps Corporation.

Xylem Inc.

Mepco, LLC.

PACO Pumps; Grundfos Pumps Corporation, USA,
Taco Comfort Solutions.

Thrush Co. Inc.

B. Source Limitations: Obtain pumps from single source from single manufacturer.

C. Description: Factory-assembled and -tested variable-speed, duplex packaged pumping system
consisting of vertical, muitistage type as defined in HI 1.1-1.2 and HI 1.3 for in-line, multistage,
separately coupled, overhung-impeliler, centrifugal pump. System shall be of compact design
with allowances for pumps to be mounted directly against the wall for space savings
considerations.

D. Pump Construction {less than 15 hp motor):

1.
2.
3.

4.
5.

8.

Pump Head: Type 316 stainless steel.

Diffuser Chambers, Outer Sleeve, Suction/Discharge Base: Type 304 stainless steel.
Impeller: Closed, Type 304 stainless steel; statically and dynamically balanced and
splined to shaft.

Pump Shaft: Type 316 stainless steel.

Seal: One-piece mechanical seal, balanced EPDM o-ring carfridge type consisting of
silicon carbide rotating ring against a silicon carbide stationary ring with stainless steel
spring, shaft sleeve, and gland plate. Shaft seal replacement shall be possible without
removal of any pump components other than the coupling guard, shaft coupling and
motor.

Bearings: Graphite-embedded Silicon Carbide.

E. Motor: Variable-speed.

1.

Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 23 0500 "Common Work Resuilts for HVAC."
Enclosure: Totally enclosed, fan cooled.

NEMA Premium Efficient motors as defined in NEMA MG 1.

Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will
not require motor to operate in service factor range above 1.0.

Controllers, FElectrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in Electrical Sections.

a. Integral pump motor variable-speed control.

b. Comply with Section 26 2923 "Variable-Frequency Motor Controllers.”

Motor drive end bearings shall be designed for a minimum L-10 bearing life of 17,500
hours at the minimum allowable continuous flow rate for the pump at full rated speed.

F. Piping:

1.

Suction and discharge manifolds shall be constructed of Type 316 stainless steel
Schedule 10S. Connections shall be ANSI Class 150 rotating flanges.

G.  Pump Isolation Vaives (Suction and Discharge):

1.

1-1/2 inch and smaller: nickel plated brass full port ball valves.
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H.

2.4

2. 2 inch and larger: full lug style Class 150 butterfly valves, stainiess steel disk, EPDM
seat.

Pump Dfscharge Check Valves:

1. A spring-loaded non-slam type check valve shall be installed on the discharge of each
pump. The vaive shall be a wafer style type fitted between two flanges. The head loss
through the check valve shall not exceed 5 psi at the pump design capacity. Check
valves 1-1/2” and smaller shall have a POM composite body and poppet, a stainless-
steel spring with EPDM or NBR seats. Check valves 2" and larger shall have a body
material of stainless steel or epoxy coated iron (fusion bonded) with an EPDM or NBR
resilient seat. Spring material shall be stainless steel. Disk shall be of stainless steel or
leadless bronze.

Differential Pressure Transducers:

1. Type 316 stainless steel, factory-installed on the discharge manifold and suction
manifold, respectively.
2. Transducer accuracy shall be +/- 1.0% full scale with hysteresis and repeatabiiity of no

greater than 0.1% full scale.
3. The output signal shall be 4-20 mA with a supply voltage range of 9-32 VDC.

Pressure Gauge:

1. Gauge tappings shall be factory-installed on the discharge manifold and suction manifold,
respectively.
2. Provide pressure gauges complying with requirements for gauges specified in Section

23 0500 "Common Work Results for HVAC."

Base/Frame:
1. ASTM A36 Steel with Type 304 stainless steel plinth.
2. Rubber vibration dampers shalt be fitted between each pump and basefframe.

Pumping System Control Panel:

1. The pumping system control panel shall be mounted in a UL Type 3R rated enclosure.
The entire control panel shalf be UL 508 listed as an assembly. The control panel shall
include a main disconnect, circuit breakers for each pump and the control circuit and
control relays for alarm functions.

2. Obtain pumping system control panel from same source as pumps.

3, Floor-mounted with Type 304 stainless steel plinth separate from pumps.

PUMP SPECIALTY FITTINGS

Suction Diffuser:

Angle pattern.

175-psig pressure rating, cast-iron body and end cap, pump-inlet fitting.
Bronze startup and bronze or stainless-steel permanent strainers.
Bronze or stainless-steel straightening vanes.

Drain plug.

Factory-fabricated support.

ook N

Triple-Duty Valve:

1. Angle or straight pattern.

2 175-psig pressure rating, cast-iron body, pump-discharge fitting.

3. Drain plug and bronze-fitted shutoff, balancing, and check vaive features.

4 Brass gage ports with integral check valve and orifice for flow measurement.

HYDRONIC PUMPS 232123-4




TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

25

A

ELECTRONICALLY COMMUTATED MOTOR (ECM)

Provide pumps so they are specified or scheduled with ECM.
Synchronous, constant torque, ECM with permanent magnet rotor. Rotor magnets to be
time-stable, nontoxic ceramic magnets (Sr-Fe).
2. Driven by a frequency converter with an integrated power factor correction filter.
Conventional induction motors will not be acceptable.
3. Each motor with an integrated variable-frequency drive, tested as one unit by
manufacturer.
Motor speed adjustable over full range from 0 rpm to maximum scheduled speed.
Variable motor speed fo be controlled by a 0- to 10 V-dc or 4- to 20-mA input.
Integrated motor protection verified by UL to protect the pump against over-
Jundervoltage, overtemperature of motor and/or electronics, overcurrent, locked rotor,
and dry run (no-load condition).

oo

PART 3 - EXECUTION

31

3.2

3.3

o

=

A

EXAMINATION

Examine equipment foundations and anchor-holt locations for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.

Examine roughing-in for piping systems to verify actual locations of piping connections before
pump installation.

Examine foundations and inertia bases for suitable conditions where pumps will be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

PUMP INSTALLATION
Comply with HI 1.4

Install pumps to provide access for periodic maintenance including removing motors, impetlers,
couplings, and accessories.

Independently support pumps and piping so weight of piping is not supported by pumps and
weight of pumps is not suppoeried by piping.

Automatic Condensate Pump Units: Instali units for collecting condensate and extend to open
drain.

Equipment Mounting:

1. install base-mounted pumps on cast-in-place concrete equipment bases. Comply with
requirements for equipment bases and foundations specified in Section 03 3000 "Cast-in-
Place Concrete.”

ALIGNMENT

Engage a factory-authorized service representative to perform alignment service.
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B.

3.4

m

v o

m

3.5

Perform alignment service. When required by manufacturer to maintain warranty coverage,
engage a factory-authorized service representative to perform it.

Comply with requirements in HI standards for alignment of pump and motor shaft. Add shims to
the mator feet and bolt motor to base frame. Do not use grout between motor feet and base
frame.

Comply with pump and coupling manufacturers' written instructions.

After alignment is correct, tighten foundation bolts evenly but not too firmly. Completely fill
baseplate with nonshrink, nonmetallic grout while metal blocks and shims or wedges are in
place. After grout has cured, fully tighten foundation bolts.

PIPING CONNECTIONS

Comply with requirements for piping specified in Section 232113 "Hydronic Piping" and
Section 23 2116 "Hydronic Piping Specialties.” Drawings indicate general arrangement of
piping, fittings, and specialties.

Where installing piping adjacent to pump, allow space for service and maintenance.

Connect piping to pumps. Install valves that are same size as piping connected to pumps.

Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.
Install triple-duty valve on discharge side of pumps.

Install suction diffuser and shutoff valve on suction side of pumps.

1. Use startup strainer for initial system startup. Install permanent strainer element before

turnover of system to Owner.

Install flexible connectors on suction and discharge sides of base-mounted pumps between
pump casing and valves.

install pressure gauges on pump suction and discharge or at integral pressure-gauge tapping,
or install single gauge with multiple-input selector vaive.

Install check valve on each condensate pump unit discharge unless unit has a factory-installed
check valve.
ELECTRICAL CONNECTIONS

Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors
and Cables."

Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for Electrical
Systems."

install electrical devices furnished by manufacturer, but not factory mounted, in accordance with
NFPA 70 and NECA 1.

Instalt nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.
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3.6

3.7

3.8

3.9

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in
Section 26 0553 "identification for Electrical Systems.”

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background
and engraved white letters at least 1/2 inch high.

CONTROL CONNECTIONS

Install control and electrical power wiring to field-mounted control devices.

Connect control wiring in accordance with Section 26 0523 "Control-Voltage Electrical Power
Cables."

STARTUP SERVICE

Engage a factory-authorized service representative to perform startup service.

1.

2.
3.
4.

Complete installation and startup checks in accordance with manufacturer's written

instructions.

Check piping connections for tightness.

Clean strainers on suction piping. Use startup strainer for initial startup.

Parform the following startup checks for each pump before starting:

a. Verify bearing lubrication.

b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is
free to rotate with pump hot and cold. If pump is bound or drags, do not operate
until cause of trouble is determined and corrected.

C. Verify that pump is rotating in correct direction.

Prime pump by opening suction valves and closing drains, and prepare pump for

operation.

Start motor.

Open discharge valve slowly.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Perform tests and inspections with the assistance of a factory-authorized service representative.

Hydronic pumps will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain hydronic pumps.

END OF SECTION 23 2123
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SECTION 23 2923 - VARIABLE FREQUENCY MOTOR CONTROLLERS

PART -1 GENERAL

1.1

1.2

1.3

14

A

o O w

moom

r o

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes separately enclosed, preassembled, combination VFCs, rated 600 V and less,
for speed control of three-phase, squirrel-cage induction motors.

DEFINITIGNS

BAS: Building automation system.

CPT: Control power transformer.

EMI: Electromagnetic interference.

LED: Light-emitting diode.

NC: Normally closed.

NO: Normally open.

OCPD: Overcurrent protective device.

PiD: Control action, proportional plus integral b!us derivative.

RFl: Radio-frequency interferencé.

VFC: Variable-frequency motor controller.

ACTION SUBMITTALS

Product Data: For each type and rating of VFC indicated.

1. Include dimensions and finishes for VFCs.

2. Include rated capacities, operating characteristics, electrical characteristics, and
furnished specialties and accessories.

Shop Drawings: For each VFC indicated.

1. Include mounting and attachment details.
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2. include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For VFCs to include in emergency, operation, and
maintenance manuals.

1. In addition to items specified in Section 01 7823 "Operation and Maintenance Data,”
“include the following:

a. Manufacturer's written instructions for testing and adjusting thermal-magnetic
circuit breaker and motor-circuit protector trip settings.

b. Manufacturer's written instructions for setting field-adjustable overload relays.

C. Manufacturer's written instructions for testing, adjusting, and reprogramming
microprocessor control modules.

d. Manufacturer's written instructions for setting field-adjustable timers, controls, and
status and alarm points.

e. Load-Current and Overload-Relay Heater List: Compile after motors have been

installed, and arrange to demonstrate that selection of heaters suits actual motor
nameplate, full-load currents.

f. Load-Current and List of Settings of Adjustable Overload Relays: Compile after
motors have been installed, and arrange to demonstrate that switch seftings for
motor-running overload protection suit actual motors to be protected.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A Furhish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Power Fuses: Equal to 10 percent of quantity installed for each size and type, but no
fewer than three of each size and type.
2. Control Power Fuses: Equal to 10 percent of quantity installed for each size and type,
but no fewer than two of each size and type.
B Testing Agency Qualifications: Member company of NETA or an NRTL.
1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.
17 DELIVERY, STORAGE, AND HANDLING
A If stored in space that is not permanently enclosed and air conditioned, remove loose packing
and flammable materials from inside controllers and install temporary electric heating, with at

least 250 W per controlier.

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for VFCs,
including clearances between VFCs, and adjacent surfaces and other items.
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1.8

A

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace VFCs that fail in materials or
workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2- PRODUCTS

21

A

2.2

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Danfoss inc; Danfoss Drives Div,
2. Yaskawa Electric America, Inc.
3. Fuji

SYSTEM DESCRIPTION
General Requirements for VFCs:

1. VFCs and Accessories; Listed and labeled as defined in NFPA 70, by a gualified testing
agency, and marked for intended location and application.
2. Comply with NEMA ICS 7, NEMA ICS 61800-2, and UL 508A.

Application: Constant torque and variable torgue.

VFC Description; Variable-frequency motor controller, consisting of power converter that
employs pulse-width-modulated inverter, factory built and tested in an enclosure, with integral
disconnecting means and overcurrent and overload protection; listed and labeled by an NRTL
as a complete unit; arranged to provide self-protection, protection, and variable-speed control of
one or more three-phase induction motors by adjusting output voltage and frequency.

1. Units suitable for operation of inverter-duty motors as defined by NEMA MG 1,
Section IV, Part 31, "Definite-Purpose Inverter-Fed Polyphase Motors."

2. Listed and labeled for integrated shor-circuit current (withstand) rating by an NRTL
acceptable to authorities having jurisdiction.

Desigh and Rating: Match load type, such as fans, blowers, and pumps; and type of connection
used between motor and load such as direct or through a power-transmission connection.

Output Rating: Three phase; 10 to 66 Hz, with torque constant as speed changes; maximuim
voltage equals input voltage.

Unit Operating Reguirements:

Input AC Voltage Tolerance: Plus 10 and minus 15 percent of VFC input voltage rating.
Input AC Voltage Unbalance: Not exceeding 3 percent.

Input Frequency Tolerance: Plus or minus 3 percent of VFC frequency rating.

Minimum Efficiency: 97 percent at 60 Hz, full load.

PN
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5. Minimum Displacement Primary-Side Power Factor: 98 percent under any load or speed
condition.

Minimum Short-Circuit Current (Withstand) Rating: 65 kA.

Ambient Temperature Rating: Not less than 32 deg F and not exceeding 104 deg F.
Humidity Rating: Less than 95 percent (noncondensing).

. Altitude Rating: Not exceeding 3300 feet.

0. Vibration Withstand: Comply with NEMA ICS 61800-2.

1. Overload Capability: 1.5 times the base load current for 80 seconds; minimum of 1.8
times the base load current for three seconds.

12.  Starting Torque: Minimum 100 percent of rated torque from 3 to 60 Hz.

13. Speed Regulation: Plus or minus 5 percent.

14.  Output Carrier Frequency: Selectable; 0.5 to 15 kHz.

15.  Stop Modes: Programmable; includes fast, free-wheel, and dc injection braking.

S2eeNG

Inverter Logic: Microprocessor based, 32 bit, isolated from all power circuits.

Isolated Control Interface: Allows VFCs to follow remote-control signal over a minimum 40:1
speed range.

1. Signal: Electrical.
Internal Adjustability Capabilities:

Minimum Speed: 5 to 25 percent of maximum rpm.

Maximum Speed: 80 to 100 percent of maximum rpm.
Acceleration: 0.1 to 299.9 seconds.

Deceleration: 0.1 to 999.9 seconds.

Current Limit: 30 to minimum of 150 percent of maximum rating.

b

Self-Protection and Reliability Features:

1. Surge Suppression: Factory installed as an integral part of the VFC, complying with
UL 1449 SPD, Type 1 or Type 2.

2. Loss of Input Signal Protection: Selectable response strategy, including speed default to

a percent of the most recent speed, a preset speed, or stop; with alarm.

Under- and overvoltage trips.

inverter overcurrent trips.

VFC and Motor-Overload/Overternperature Protection:  Microprocessor-based thermal

protection system for monitoring VFCs and motor thermal characteristics, and for

providing VFC overtemperature and motor-overload alarm and trip; settings selectable

via the keypad.

Critical frequency rejection, with three selectable, adjustable deadbands.

instantaneous line-to-line and line-to-ground overcurrent trips.

{.oss-of-phase protection.

. Reverse-phase protection.

0. Short-circuit protection.

1. Motor-overtemperature fault.

o Ll

22O NG

Automatic Reset/Restart: Attempt three restarts after drive fault or on return of power after an
interruption and before shutting down for manual reset or fault correction; adjustable delay time
between restart attempts.

Power-Interruption Protection: To prevent motor from re-energizing after a power interruption
until motor has stopped, unless "Bidirectional Autospeed Search" feature is available and
engaged.
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M.

Bidirectional Autospeed Search: Capable of starting VFC into rotating loads spinning in either
direction and returning motor to set speed in proper direction, without causing damage to drive,
motor, or load.

Torque Boost: Automatically varies starting and continuous torque to at least 1.5 times the
minimum torque to ensure high-starting torque and increased torque at slow speeds.

Motor Temperature Compensation at Slow Speeds: Adjustable current fail-back based on
output frequency for temperature protection of self-cooled, fan-ventilated motors at stow
speeds.

Integral Input Disconnecting Means and OCPD: UL 489, molded-case switch, with power fuse
block and current-limiting fuses with pad-lockable, door-mounted handle mechanism.

Disconnect Rating: Not less than 115 percent of VFC input current rating.

Disconnect Rating: Not less than 115 percent of NFPA 70 motor full-load current rating
or VFC input current rating, whichever is larger.

Auxiliary Contacts: NO or NC, arranged to activate before switch blades open.

Auxiliary contacts "a" and "b" arranged to activate with circuit-breaker handle.

NO alam contact that operates only when circuit breaker has tripped.

N

o e

CONTROLS AND INDICATION
Status Lights: Door-mounted LED indicators displaying the following conditions:

Power on.
Run.
Overveliage.
Line fault.
Overcurrent.
External fault.

Dok W

Panel-Mounted Operator Station: Manufacturer's standard front-accessible, sealed keypad and
plain-English-language digital display; allows complete programming, program copying,
operating, monitoring, and diagnostic capability.

1. Keypad: In addition to required programming and contro! keys, include keys for HAND,
OFF, and AUTO modes.

2. Security Access: Provide electronic security access to controls through identification and
password with at least three levels of access: View only, view and operate; and view,
operate, and service.

a. Controt Authority: Supports at least four conditions: Off, local manual control at
VFC, local automatic control at VFC, and automatic control through a remote
source.

Historical Logging Information and Displays:

Real-time clock with current time and date.

Running log of total power versus time.

Total run time.

Fault log, maintaining last four faults with time and date stamp for each.

Eal S
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25

D.

Indicating Devices: Digital display and additional readout devices as required, mounted flush in
VFC door and connected to display VFC parameters including, but not limited to:

Output frequency {Hz).

Motor speed (rpm).

Motor status (running, stop, fault).
Motor current (amperes).

Motor torque (percent).

Fault or alarming status (code).
PID feedback signal (percent).
DC-link voltage (V dc).

Set point frequency (Hz).

0. Motor output voltage (V ac}.

2OINOOAWN S

BAS Interface: Factory-instalied hardware and software shall interface with BAS to monitor,
control, display, and record data for use in processing reports. VFC settings shall be retained
within VFC's nonvolatile memory.

1. Hardwired Points:

a. Monitoring: On-off status.
b. Control: On-off operation.

2. Communication Interface: Comply with ASHRAE 135. Communication shall interface
with BAS to remotely control and monitor lighting from a BAS operator workstation.
Control features and monitoring points displayed locally at lighting panel shall be
available through the BAS.

LINE CONDITIONING AND FILTERING
Input Line Conditioning: Provide 3%-line reactor.

Install "cool BLUE” inductive absorbers as manufactured by MH&W International Corp. in each
VEC around all three power conductors and “NaLA” differential mode absorbers around each
individual power conductor.

EMI/RF| Filtering: CE marked; certify compliance with IEC 61800-3 for Category C2.

BYPASS SYSTEMS

Bypass Operation: Safely transfers motor between power converter output and bypass circui,
manually, automatically, or both. Selector switches set modes and indicator lights indicate
mode selected. Unit is capable of stable operation (starting, stopping, and running) with motor
completely disconnected from power converter.

Bypass Mode: Field-selectable automatic or manual, allows local and remote transfer between
power converter and bypass contactor and retransfer, either via manual operator interface or
automatic-control system feedback.

Bypass Controller: Two-contactor-style bypass allows motor operation via the power converter
or the bypass controller; with input isolating switch and barrier arranged to isolate the power
converter and permit safe troubleshooting and testing, both energized and de-energized, while
motor is operating in bypass mode.

VARIABLE FREQUENCY MOTOR CONTROLLERS 232823-6




TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

28

2.7

1.
2.
3.

Bypass Contactor: Load-break, |IEC-rated contactor.

Output Isolating Contactor: Non-load-break, IEC-rated contactor.

Isolating Switch: Nori-load-break switch arranged to isolate power converter and permit
safe troubleshooting and testing of the power converter, both energized and de-
energized, while motor is operating in bypass mode; pad-lockable, door-mounted handle
mechanism.

Bypass Contactor Configuration: Full-voltage (across-the-line} type.

1.
2.
5

NORMAL/BYPASS selector switch.

HAND/OFF/AUTO selector switch.

NORMAL/TEST Selector Switch: Allows testing and adjusting of VFC while the motor is
running in the bypass mode.

Contactor Coils: Pressure-encapsufated type with coit transient suppressors.

a. Operating Voltage: Depending on contactor NEMA size and line-voltage rating,
manufacturer's standard matching control power or line voltage.

b. Power Contacts: Totally enclosed, double break, and silver-cadmium oxide,
assembled to allow inspection and replacement without disturbing line or load
wiring.

Control Circuits: 120-V ac; obtained from integral CPT, with primary and secondary
fuses, with CPT of sufficient capacity to operate all integral devices and remotely located
pilot, indicating, and controf devices.

a. CPT Spare Capacity: 100 VA.
Overload Relays: NEMA ICS 2.
a. Solid-State Overload Relays:

1) Switch or dial selectable for motor-running overload protection.

2) Sensors in each phase.

3) Class 10/20 selectable tripping characteristic selected to protect motor
against voltage and current unbalance and single phasing.

4) Class || ground-fault protection, with start and run delays to prevent
nuisance trip on starting.

5) Analog communication module.

b. NO isolated overload alarm contact.
C. External overload, reset push button.

OPTIONAL FEATURES

Communication Port; RS-232 port, USB 2.0 port, or equivalent connection capable of
connecting a printer and a notebook computer.

ENCLOSURES

VFC Enclosures; NEMA 250, to comply with environmental conditions at installed location.

1.
2.

Dry and Clean Indoor Locations: Type 1.
Outdoor Locations: Type 3R.
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Plenum Rating: UL 1995; NRTL certification label on enclosure, clearly identifying VFC as
"Plenum Rated.”

ACCESSORIES

General Reguirements for Control-Circuit and Pilot Devices: NEMA ICS 5; factory installed in
VFC enclosure cover unless otherwise indicated.

Push Butions: Shielded.

Pilot Lights: Push to test.

Selector Switches: Rotary type.

Stop and Lockout Push-Button Station: Momentary-break, push-button station with a
factory-applied hasp arranged so padlock can be used to lock push button in depressed
position with control circuit open.

il

Reversible NC/NO bypass contactor auxiliary contact(s).

Supplemental Digital Meters:

1. Elapsed-time meter.

2. Kitowatt meter.

3. Kilowatt-hour meter.,
SOURCE QUALITY CONTROL

Testing: Test and inspect VFCs according to requirements in NEMA ICS 61800-2.

1. Test each VFC while connected to its specified motor.
2. Verification of Performance: Rate VFCs according to operation of functions and features
specified.

WVFCs will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

PART 3- EXECUTION

3.1

EXAMINATION

Examine areas, surfaces, and substrates to receive VFCs, with Installer present, for compliance
with requirements for installation folerances, and other conditions affecting performance of the
Work.

Examine VEC before installation. Reject VFCs that are wet, moisture damaged, or mold
damaged.

Examine roughing-in for conduit systems to verify actual locations of conduit connections before
VG installation.

Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the
Work
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E. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 CONTROL WIRING INSTALLATION
A Bundle, train, and support wiring in enclosures.

B. Connect selector switches and other automatic-control devices where applicable.

1. Connect selector switches to bypass only those manual- and automatic-control devices
that have no safety functions when switches are in manual-controi position.
2. Connect selector switches with control circuit in both manual and automatic positions for

safety-type control devices such as low- and high-pressure cutouts, high-temperature
cutouts, and motor-overioad protectors.

3.3 IDENTIFICATION

A Identify VFCs, components, and control wiring. Gomply with requirements for identification
specified in Section 26 0553 "ldentification for Electrical Systems.”

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2. Label each VFC with engraved nameplate.

3. Label each enclosure-mounted control and pilot device.

B. Operating Instructions: Frame printed operating instructions for VFCs, including control
sequences and emergency procedures. Fabricate frame of finished metal, and cover
instructions with clear acrylic plastic. Mount on front of VFC units.

3.4 STARTUP SERVICE
A Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

3.5 ADJUSTING

A. Program microprocessors for required operational sequences, status indications, alarms, event
recording, and display features. Clear events memory after final acceptance testing and prior to
Substantial Completion.

B. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay
pickup and trip ranges.

C. Adjust the trip seftings of instantaneous-only circuit breakers and thermal-magnetic circuit
breakers with adjustable, instantaneous trip elements. Initially adjust to 6 times the motor
nameplate full-load amperes and attempt to start motors several times, allowing for motor cool-
down between starts. If tripping occurs on motor inrush, adjust settings in increments untit
motors start without tripping. Do not exceed 8 times the motor full-load amperes (or 11 times
for NEMA Premium Efficient motors if required). Where these maximum settings do not allow
starting of a motor, notify Construction Manager before increasing settings.
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D. Set the taps on reduced-voltage autotransformer controllers.

E. Set field-adjustable circuit-breaker trip ranges

F. Set field-adjustable pressure switches.

3.6 PROTECTION

Al Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions untii controllers are ready to be energized and placed into service.

B. Replace VFCs whose interiors have been exposed to water or other liquids prior to Substantial

Completion.

END OF SECTION 23 2823
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SECTION 23 3113 - METAL DUCTS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Single-wall rectangular ducts and fittings.
Single-wall round and flat-oval ducts and fittings.
Sheet metal materials.

Sealants and gaskets.

Hangers and supports.

SRS

Related Sections:

1. Section 23 0593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and
balancing requirements for metal ducts.

2. Section 23 3300 "Air Duct Accessories” for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

PERFORMANCE REQUIREMENTS

Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible" and performance requirements and design
criteria indicated in "Duct Schedule” Article.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.

ACTION SUBMITTALS

Product Data: For each type of the following products:

1. Liners and adhesives.
2. Sealants and gaskets.

Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections,
components, and attachments to other work.

2. Factory- and shop-fabricated ducts and fiftings.

3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
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1.5

1.6

4, Elevation of top of ducts.

5. Dimensions of main duct runs from building grid lines.

8. Fittings.

7. Reinforcement and spacing.

8. Seam and joint construction.

9. Penetrations through fire-rated and other partitions.

10.  Equipment installation based on equipment being used on Project.

11.  Locations for duct accessories, including dampers, tumning vanes, and access doors and
panels.

12.  Hangers and supports, including methods for duct and building attachment and vibration
isclation.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plans, drawn to scale, on which the following items are shown and
coordinated with each other, using input from instalters of the items involved:

1. Duct installation in congested spaces, indicating coordination with general construction,
building components, and other building services. Indicate proposed changes to duct
layout,

2. Suspended ceiling components.

3. Structural members to which duct will be attached.

4. Size and location of initial access modules for acoustical tile.

5. Penetrations of smoke barriers and fire-rated construction.

8. lterns penetrating finished ceiling including the following:

a. Lighting fixtures.

b. Air outlets and inlets.
c. Speakers.

d. Sprinklers.

. Access panels.

f. Perimeter moldings.

Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE
Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
2. AWS D9.1M/D9.1, "Sheet Metal Welding Code,” for duct joint and seam welding.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and System Start-up.”

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 80.1, Section 6.4.4 -
"HVAC System Construction and Insulation.”
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PART 2 - PRODUCTS

2.1

A

2.2

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA’s "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 2-2, "Rectanguiar Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible.”

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible,” Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

SINGLE-WALL ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct” based on
indicated static-pressure class unless otherwise indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAG Duct Construction Standards - Metal and
Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 3-2, "Round Duct Longitudinal Seams,” for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal
seams.

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 3-5, "90 Degree Tees and Laterals,” and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."
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2.3

A.

2.4

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction
methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks,
roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G80.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

SEALANT AND GASKETS

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and & maximum smoke-developed index
of 50 when tested according to UL 723; certified by an NRTL.

Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone
activator to react exothermically with tape to form hard, durable, airtight seal.

Tape Width: 3 inches.

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: Indoor and outdoor.

Service Temperature; Minus 40 to plus 200 deg F.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum,

exNOIORLN

Water-Based Joint and Seam Sealant;

Application Method: Brush on,

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/l (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

CENGO LN

Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be
rated fort0-inch wyg static-pressure class, positive or negative.
2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings
and fitling spigots.
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2.5

A.

B.

HANGERS AND SUPPORTS
Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods
with threads painted with zinc-chromate primer after instalfation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct.”

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws, compatible
with duct materials.

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

PART 3 - EXECUTION

3.1

A

DUCT INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling egquipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings
and Coordination Drawings.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible”
unless otherwise indicated.

Install round ducts in maximum practical lengths.
Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and paraliel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

Install ducts with & clearance of 1 inch, plus allowance for insulation thickness.
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3.2

3.3

3.4

1.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures. .

Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed
to view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Section 23 3300 "Air Duct Accessories" for fire and smoke
dampers.

Protect duct interiors from moisture, construction debris and dust, and other foreign
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction,”
Appendix G, "Duct Cleantiness for New Construction Guidelines."

INSTALLATION OF EXPOSED DUCTWORK

Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

DUCT SEALING

Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and

Flexible.”

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible™

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible.”

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5,
"Hangers and Supports.”

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.
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35

38

3.7

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches thick.

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for
slabs less than 4 inches thick.

5 Do not use powder-actuated concrete fasteners for seismic restraints.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size,” and Table 5-2, "Minimum
Hanger Sizes for Round Duct,” for maximum hanger spacing; install hangers and supports
within 24 inches of each elbow and within 48 inches of each branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each fioor and at a maximum interval of 16
feet.

Install upper attachments to structures. Select and size upper attachments with pull-out,

tension, and shear capacities appropriate for supported loads and building materials where
used.

CONNECTIONS

Make connections to equipment with flexible connectors complying with Section 23 3300 "Air
Duct Accessories.”

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,
outlet and infet, and terminal unit connections.

PAINTING

Paint interior of metal ducts that are visible through registers and grilles and that do not have
duct finer. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.
Paint materials and application requirements are specified in Section 09 9113 “Exterior
Painting" and Section 09 9123 "Interior Painting.”

FIELD QUALITY CONTROL

Perform tests and inspections.

l.eakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual.” Submit a test report for

each test.

2. Disassemble, reassemble, and seal segments of systems to accommodate leakage
testing and for compliance with test requirements.

3. Test for leaks before applying external insulation.
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4. Conduct tests at static pressures equal to maximum design pressure of system or section
being tested. If static-pressure classes are not indicated, test system at maximum system
design pressure. Do not pressurize systems above maximum design operating pressure.
5. Give seven days' advance notice for testing.

C. Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.

2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness
according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of
HVAC Systems."

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media
shall not exceed 2x10-81b/fi2,

D. Duct system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.8 DUCT CLEANING
A Clean new duct system(s) before testing, adjusting, and balancing.
B. Use service openings for entry and inspection.

1. Create new openings and install access panels appropriate for duct static-pressure class
if required for cleaning access. Provide insulated panels for insulated or lined duct. Patch
insulation and liner as recommended by duct liner manufacturer. Comply with
Section 23 3300 "Air Duct Accessories” for access panels and doors.

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.

3. Remove and reinstall ceiling fo gain access during the cleaning process.

C. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97
percent collection efficiency for 0.3-micron-size (or larger} particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from
HVAC system, and locate exhaust downwind and away from air intakes and other points
of entry into building.

D. Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply
and return plenums), scrolis, blades or vanes, shaits, baffles, dampers, and drive
assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil section, air
wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers,
filters and filter sections, and condensate collectors and drains.

4. Coils and related components.

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and
mechanical eguipment rooms.

8. Supply-air ducts, dampers, actuators, and turning vanes.

7. Dedicated exhaust and ventilation components and makeup air systems.
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E. Mechanical Cleaning Methodology:

1.

2.

Clean metal duct systems using mechanical cleaning methods that extract contaminants
from within duct systems and remove contaminants from building.

Use vacuum-collection devices that are operated continuously during cleaning. Connect
vacuum device to downstream end of duct sections so areas being cleaned are under
negative pressure.

Use mechanical agitation to dislodge debris adhered to interior duct surfaces without
damaging integrity of metal ducts, duct liner, or duct accessories.

Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner
to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated
or that has friable material, mold, or fungus growth.

Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational.
Rinse coils with clean water to remove latent residues and cleaning materials; comb and
straighten fins.

Provide drainage and cleanup for wash-down procedures.

Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus
is present. Apply antimicrobial agents according to manufacturer's written instructions
after removal of surface deposits and debris.

3.9 START UP

A Air Balance: Comply with requirements in Section 23 0593 "Testing, Adjusting, and Balancing
for HVAC."

3.10 DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated.

B. Supply Ducts:

1.

Ducts Connected to Air-Handling Units:

a. Pressure Class: Positive 3-inch wg.
b. Minimum SMACNA Seal Class: A,

c. SMACNA Leakage Class for Rectangular: 3.
d. SMACNA Leakage Class for Round: 3.

C. Return Ducts:

1.

Ducts Connected to Air-Handling Units:

Pressure Class: Positive or negative 2-inch wg.
Minimum SMACNA Seal Class: A

SMACNA l.eakage Class for Rectangular: 6.
SMACNA Leakage Class for Round: 6.

oooTo

D. Exhaust Ducts:

1.

METAL DUCTS

Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a. Pressure Class: Negative 1-inch wg.
b. Minimum SMACNA Seal Class: A if negative pressure, and A if positive pressure.
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c.
d.

SMACNA Leakage Class for Rectangular: 12.
SMACNA Leakage Class for Round: 6.

E. Elbow Configuration:

1.

METAL DUCTS

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."

a.

Velocity 1000 fpm or Lower:

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.

Velocity 1000 to 1500 fpm:

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.

2} Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 4-3, "Vanes and Vane
Runners,” and Figure 4-4, "Vane Support in Elbows.”

Velocity 1500 fpm or Higher:

1 Radius Type RE 1 with minimum 1.5 radius-to-diameter ratic.

2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners,” and Figure 4-4, "Vane Support in Elbows.”

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."

a.
b.
c.

Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
Mitered Type RE2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runiners," and Figure 4-4, "Vane Support in Elbows."

Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Fiexible," Figure 3-4, "Round Duct Elbows."

a.

Minimum Radius-to-Diameter Ratio and Ethow Segments: Comply with SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible,” Table 3-1, "Mitered
Elbows." Elbows with less than 90-degree change of direction have proportionately
fewer segments.

1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments
for 90-degree elbow.

2)  Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments
for 90-degree elbow.

3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments
for 90-degree elbow.

43 Radius-to Diameter Ratio: 1.5.

Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
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c. Round Elbows, 14 Inches and Larger in Diameter: Standing seam.

F. Branch Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Spin in.

2. Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-8, "Conical Tees."
Saddle taps are permitted in existing duct.

a. Velocity 1000 fpm or Lower: 90-degree fap.

b. Velocity 1000 to 1500 fpm: Conical tap.
c. Velocity 1500 fpm or Higher: 45-degree lateral,

END OF SECTION 23 3113
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SECTION 23 3300 - AIR DUCT ACCESSORIES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Backdraft and pressure relief dampers.
Barometric relief dampers.

Manual volume dampers.

Control dampers.

Duct-mounted access doors.

Flexible connectors.

Flexible ducts.

Duct accessory hardware.

@O AWM

1.3 ACTION SUBMITTALS
A Product Data: For each type of product.

1. For duct silencers, include pressure drop and dynamic insertion loss data. Include
breakout noise calculations for high transmission loss casings.

B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and
attachments to other work.

1. Detail duct accessories fabrication and installation in ducts and other construction.
Include dimensions, weights, loads, and required clearances; and method of field
assembly into duct systems and other construction. Include the following:

Special fittings.

Manua! volume damper installations.

Control-damper installations.

Fire-damper, smoke-damper, combination fire- and smoke-damper, ceiling, and
corridor damper instalfations, including steeves; and duct-mounted access doors
and remote damper operators.

Puct security bars.

Wiring Diagrams: For power, signal, and control wiring.

apow

™o
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1.4

A

B.

1.5

A.

1.8

A.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted
access panels and access doors required for access to duct accessories are shown and
coordinated with each other, using input from Installers of the items involved.

Source guality-controt reports.

CLOSEQOUT SUBMITTALS

Operation and Maintenance Data: For air duct accessories to include in operation and
maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Fusible Links: Furnish quantity equal to 10 percent of amount installed.

PART 2 - PRODUCTS

2.1

A

B.

2.2

A

B.

C.

2.3

A

ASSEMBLY DESCRIPTION

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems,” and with
NFPA 90B, "installation of Warm Air Heating and Air Conditioning Systems.”

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

MATERIALS

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G280,
2. Exposed-Surface Finish: Mill phosphatized.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-stesl ducts.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

BACKDRAFT AND PRESSURE RELIEF DAMPERS

Description: Gravity balanced.
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B. Maximurn Air Velocity: 2000 fpm.

C. Maximum System Pressure: 3-inch wg.

D. Frame: Mat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded comners or
mechanically attached and mounting flange.

E. Blades: Muitiple single-piece blades, center pivoted, maximum 6-inch width, 0.025-inch-thick,
roll-formed aluminum with sealed edges.

F. Blade Action: Parallel.
G. Blade Seals: Felt.
H. Blade Axles:

1. Material: Nonferrous metal.
2. Diameter: 0.20 inch.

. Tie Bars and Brackets: Aluminum.

J. Retum Spring: Adjustable tension.

K Bearings: Steel ball.

L. Accessories:

Adjustment device fo permit setting for varying differential static pressure.
Counterweights and spring-assist kits for vertical airflow installations.
Electric actuators.

Chain pulls.
Screen Mounting: Front mounted in sleeve.

R

a. Sleeve Thickness: 20 gage minimum.
b. Sleeve Length: 6 inches minimum.

6.  Screen Mounting: Rear mounted.
7. Screen Material: Galvanized steel.
8. Screen Type: Bird.
9. 90-degree stops.

2.4 BAROMETRIC RELIEF DAMPERS

A. Suitable for horizontal or vertical mounting.
B. Maximum Air Velocity: 2000 fpm.
C. Maximum System Pressure: 3-inch wg.

D. Frame: Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners or
mechanically attached and mounting flange.

E. Blades:
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2.5

Multiple, 0.025-inch-thick, rofl-formed aluminum.
Maximum Width: 8 inches.

Action: Parallel.

Balance: Gravily.

Eccentrically pivoted.

bk wN=

Blade Seals: Vinyl.
Blade Axles: Galvanized steel.
Tie Bars and Brackets:

1. Material: Aluminum.
2. Rattle free with 90-degree stop.

Return Spring: Adjustable tension.

Bearings: Synthetic.

Accessories:

1. Flange on intake.

2. Adjustment device to permit setting for varying differential static pressures.
MANUAL VOLUME DAMPERS

Standard, Steel, Manual Volume Dampers:

1. Standard leakage rating, with linkage outside airstream.
2. Suitable for horizontal or vertical applications.
3. Frames:

a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel 0.05-inch-thick
stainless steel.

b. Mitered and welded comers.

c. Flanges for attaching to walls and flangeless frames for installing in ducts.

4. Blades:

a. Multiple or single blade.

b. Parallel- or opposed-blade design.
c. Stiffen damper blades for stability.
d. Galvanized-steel, 0.064 inch thick.

5. Blade Axles: Galvanized steel.
8. Bearings:

a. Oil-impregnated bronze.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full
length of damper blades and bearings at both ends of operating shaft.
7. Tie Bars and Brackets: Galvanized steel.

Low-Leakage, Steel, Manual Volume Dampers:
1. Comply with AMCA 500-D testing for damper rating.
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26

2. Low-teakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings
Seal for both air performance and air leakage.

3. Suitable for horizontal or vertical applications.

4, Frames:

a Hat shaped.

b. 0.094-inch-thick, galvanized sheet steel.

c Mitered and welded comers.

d Flanges for attaching to walls and flangeless frames for installing in ducts.

5. Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper biades for stability.
d. Galvanized, roll-formed steel, 0.064 inch thick.

6. Blade Axles: Galvanized steel.
7. Bearings:

a. Qil-impregnated bronze.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full
length of damper blades and bearings at both ends of operating shatt.

8. Blade Seals: Felt.

9. Jamb Seals: Cambered stainless steel.
10. Tie Bars and Brackets: Galvanized steel.
11.  Accessories;

a. include locking device to hold single-blade dampers in a fixed position without
vibration.

CONTROL DAMPERS

l.ow-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal
for both air performance and air leakage.

Frames:

1. Hat shaped.
2. 0.094-inch-thick, galvanized sheet steel.
3. Mitered and welded comers.

Blades:

Multiple blade with maximum blade width of 6 inches.

Parallel-blade design.

Galvanized-steel.

0.084-inch-thick single skin.

Blade Edging: Closed-cell neoprene.

Blade Edging: Inflatable seal blade edging, or replaceable rubber seals.

Sl S

Blade Axles: 1/2-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated steel
and brass; ends sealed against blade bearings.
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1. Operating Temperature Range: From minus 40 to plus 200 deg F.
E. Bearings:

1. GOil-impregnated bronze.

2. Dampers in ducts with pressure classes of 3-inch wg or less shalt have axles full length of
damper blades and bearings at both ends of operating shaft.

3. Thrust bearings at each end of every blade.

27 DUCT-MOUNTED ACCESS DOORS

A Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct
Construction Standards - Meta! and Flexible"; Figures 7-2, "Duct Access Doors and Panels,”
and 7-3, "Access Doors - Round Duct.”

1. Door:

a. Double wall, rectangular.

b. Galvanized sheet metal with insulation fill and thickness as indicated for duct
pressure class.

c. Vision panel.

d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches.

e. Fabricate doors airtight and suitable for duct pressure class.

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.

3. Number of Hinges and Locks:
a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.
b, Access Doors up to 18 Inches Square: Two hinges and two sash locks.

B. Pressure Relief Access Door:

1. Door and Frame Material: Galvanized sheet steel.

2. Door: Single wall with metal thickness applicable for duct pressure class.

3. Operation: Open outward for positive-pressure ducts and inward for negative-pressure
ducts.

4, Factory set at 3.0- to 8.0-inch wg.

5. Doors close when pressures are within set-point range.

6. Hinge: Continuous piano.

7. Latches: Cam.

8. Seal: Neoprene or foam rubber.

9. Insulation Fill: 1-inch-thick, fibrous-glass or polystyrene-foam board.

2.8 DUCT ACCESS PANEL ASSEMBLIES

A. Labeled according to UL 1978 by an NRTL.
B. Panel and Frame: Minimum thickness 0.0528-inch carbon steel.
C. Fasteners: Carbon steel. Panel fasteners shall not penetrate duct wall.

D. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum
2000 deg F.
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E. Minimum Pressure Rating: 10-inch wg, positive or negative.

2.9 FLEXIBLE CONNECTORS
A Materials: Flame-retardant or noncombustible fabrics.
B. Coatings and Adhesives: Comply with UL 181, Class 1.

C. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to
two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick
aluminum sheets. Provide metal compatible with connected ducts.

D. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 oz./sq. yd.
2. Tensile Strength: 480 Ibf/inch in the warp and 360 Ibf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F.

E. Thrust Limits; Combination coil spring and elastomeric insert with spring and insert in
compression, and with a load stop. Include rod and angle-iron brackets for attaching to fan
discharge and duct.

1. Frame: Steel, fabricated for connection to threaded rods and to allow for a maximum of
30 degrees of angular rod misalignment without binding or reducing isolation efficiency.

2. Outdoor Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated toad.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5, Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Elastomeric Element; Molded, oil-resistant rubber or neoprene.
7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch movement at start
and stop.

2.10 FLEXIBLE DUCTS

A. insulated, Flexible Duct: UL 181, Class 1, 2-ply viny! film supported by helically wound, spring-
steel wire; fibrous-giass insulation; aluminized vapor-barrier film.

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
2. Maximum Air Velogity: 4000 fpm.
3. Temperature Range: Minus 10 to plus 160 deg F.
4. Insulation R-value: Comply with ASHRAE/IESNA 90.1.
B. Flexible Duct Connectors:

1. Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with a
worm-geat action in sizes 3 through 18 inches, to suit duct size.
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21

1

A

B.

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and
gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit
duct-insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline
and grease.

PART 3 - EXECUTION

3.1

A

INSTALLATION

Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct
Construction Standards,” for fibrous-glass ducts.

Install duct accessories of materials suited to duct materials; use galvanized-steel accessories
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainiess-stee! ducts,
and aluminum accessories in aluminum ducts.

Compliance with ASHRAE/IESNA 90.1-2004 includes Section 6.4.3.3.3 - "Shutoff Damper
Controls," restricts the use of backdraft dampers, and requires control dampers for certain
applications. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as
possible to exhaust fan unless otherwise indicated.

Install volume dampers at points on supply, return, and exhaust systems where branches
extend from larger ducts. Where dampers are installed in ducts having duct liner, install
dampers with hat channels of same depth as finer, and terminate liner with nosing at hat
channel.

1. Install steel volume dampers in steel ducts.

Set dampers to fully open position before testing, adjusting, and balancing.

Install test holes at fan inlets and outlets and elsewhere as indicated.

Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining
accessoties and equipment at the following iocations:

1. On both sides of duct coils.

2. Upstream from duct filters.

3. At outdoor-air intakes and mixed-air plenums.

4, At drain pans and seals.

5, Downstream from manual volume dampers, control dampers, backdraft dampers, and
eqguipment.

6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.
Access doors for access to fire or smoke dampers having fusible links shall be pressure
relief access doors and shall be outward operation for access doors installed upstream
from dampers and inward operation for access doors installed downstream from
dampers.

7. At each change in direction and at maxdmum 50-foot spacing.

8. Upstream from turning vanes.
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9. Upstream or downstream from duct silencers.

10.  Control devices requiring inspection.

11.  Elsewhere as indicated.

H. Install access doors with swing against duct static pressure.
l. Access Door Sizes:

One-Hand or inspection Access: 8 by 5 inches.
Two-Hand Access: 12 by 6 inches.

Head and Hand Access: 18 by 10 inches.
Head and Shoulders Access: 21 by 14 inches.
Body Access: 25 by 14 inches,

Body pius Ladder Access: 25 by 17 inches.

Do A LN >

J. Label access doors according to Section 230553 "ldentification for HVAC Piping and
Equipment" to indicate the purpose of access door.

K. Install flexible connectors to connect ducts to equipment.

L. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with
loaded vinyl sheet held in place with metal straps.

M.  Connect terminal units to supply ducts with maximum 60-inch lengths of flexible duct. Do not
use flexible ducts to change directions.

N. Install duct test holes where required for testing and balancing purposes.

0. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust
limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and
stop of fans. '

3.2 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. Operate dampers to verify full range of movement.

2. Inspect locations of access doors and verify that purpose of access door can be
performed.

3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of
movement and verify that proper heat-response device is installed.

4, Inspect turning vanes for proper and secure instalfation.

5. Operate remote damper operators to verify full range of movement of operator and
damper.

END OF SECTION 23 3360
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SECTION 23 3423 - HVAC POWER VENTILATORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Conftract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A Section Includes:

1. Centrifugal roof ventilators.

1.3 PERFORMANCE REQUIREMENTS
A. Project Altitude: Base fan-performance ratings on actual Project site elevations.

B. Operating Limits: Classify according to AMCA 89

1.4 ACTION SUBMITTALS

A Product Data; For each type of product indicated. Include rated capacities, operating
characteristics, and furnished specialties and accessories. Also include the following:

Certified fan performance curves with system operating conditions indicated.
Certified fan sound-power ratings.

Motor ratings and electrical characteristics, plus motor and electrical accessories.
Material thickness and finishes, including color charts.

Dampers, including housings, linkages, and operators.

Roof curbs.

Fan speed controllers.

Noeokwn-o

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. Wiring Diagrams: For power, signal, and control wiring.

1.5 CLOSEQOUT SUBMITTALS

A Operation and Maintenance Data: For power ventilators to include in emergency, operation, and
maintenance manuals.

HVAC POWER VENTILATORS 233423 -1
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1.6

A.

1.7

A

B.

C.

1.8

A
B.

C.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Belts: One set(s) for each belt-driven unit.

QUALITY ASSURANCE

Electricai Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the
AMCA-Certified Ratings Seal.

UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use for
restaurant kitchen exhaust shall also comply with UL 762.

COORDINATION

Coordinate size and location of structural-steel support members.

Coordinate sizes and locations of concrete bases with actual equipment provided.

Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with
actual equipment provided.

PART 2 - PRODUCTS

2.1

A

B.

C.

CENTRIFUGAL ROOF VENTHATORS

Housing: Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, aluminum
base with venturi inlet cone.

1. Downblast Units: Provide spun-aluminum discharge baffle to direct discharge air
downward.
2. Hinged Subbase: Galvanized-steel hinged arrangement permitting service and

maintenance.

Fan Wheels: Aluminum hub and wheel with backward-inclined blades,

Accessories:

1. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50
percent.

2. Disconnect Switch: Nonfusible type, with thermal-overioad protection mounted inside fan
housing, factory wired through an internal aluminum conduit.

3. Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire.

4, Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base;
factory set to close when fan stops.

5. Motorized Dampers: Parallel-blade dampers mounted in curb base with electric actuator;

wired to close when fan stops.
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23

2.4

D.

Roof Curbs; Galvanized steel; mitered and welded corners; 1-1/2-inch-thick, rigid, fiberglass
insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as required to suit roof
opening and fan base.

Configuration: Self-flashing without a cant strip, with mounting flange.
Overall, Height: 12 inches.

Sound Curb: Curb with sound-absorbing insulation.

Pitch Mounting: Manufacture curb for roof slope.

Metal Liner: Galvanized steel.

Mounting Pedestal: Galvanized steel with removable access panel.
Vented Curb: Unlined with louvered vents in vertical sides.

NOOAWN -

CEILING-MOUNTED VENTILATORS
Housing: Steel, lined with acoustical insulation.

Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, and fan
wheel shall be removable for service.

Grille; Plastic, louvered grille with flange on intake and thumbscrew attachment to fan housing.

Electrical Requirements: Junction box for electrical connection on housing and receptacie for
motor plug-in.

Accessories:

1. Variable-Speed Controller: Solid-state contro! to reduce speed from 100 to less than 50
percent,

2. Filter: Washable aluminum to fit between fan and grille.

3. Manufacturer's standard roof jack or wall cap, and transition fittings.

MOTORS

Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors.

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will
not require motor to operate in service factor range above 1.0.

Enclosure Type: Totally enclosed, fan cooled. '

SOURCE QUALITY CONTROL

Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.

Certify fan performance ratings, including flow rate, pressure, power, air density, speed of
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing
Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified Ratings Seal.
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PART 3 - EXECUTION

3.1

3.2

3.3

INSTALLATION
Install power ventilators level and plumb.

Secure roof-mounted fans to roof curbs with cadmium-plated hardware. See Section 07 7200
"Roof Accessories” for installation of roof curbs.

Ceiling Units: Suspend units from structure; use steel wire or metal straps.

Support suspended units from structure using threaded steel rods and spring hangers having a
static deflection of 1 inch.

Install units with clearances for service and maintenance,

Label units according to requirements specified in Section 23 0553 "ldentification for HVAC
Piping and Equipment.”

CONNECTIONS

Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Flexible connectors are specified in Section 23 3300 "Air
Duct Accessorigs.”

install ducts adjacent to power ventilators fo allow service and maintenance.

Ground equipment according to Section 26 0526 "Grounding and Bonding for Electrical
Systems.”

Connect wiring according to Section 26 0519 "Low-Voltage Electrical Power Conductors and
Cables."

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Tests and Inspections:

Verify that shipping, blocking, and bracing are removed.

Verify that unit is secure on mountings and supporting devices and that connections to
ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.

Verify that cleaning and adjusting are complete.

Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan
wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and
adjust belts, and install belt guards.

Adjust belt tension.

Adjust damper linkages for proper damper operation.

Hw N

oo
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7. Verify lubrication for bearings and other moving parts.

8. Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in fully open position.
98, Disable automatic temperature-control operators, energize motor and adjust fan to

indicated rpm, and measure and record motor voltage and amperage.
10.  Shut unit down and reconnect automatic temperature-control operators.
11. Remove and replace malfunctioning units and retest as specified above.

C. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

D. Prepare test and inspection reports.

34 ADJUSTING
A Adjust damper linkages for proper damper operation.
B. Adjust belf tension.

C. Comply with requirements in Section 23 0593 "Testing, Adjusting, and Balancing for HYAC" for
testing, adjusting, and balancing procedures.

D. Replace fan and motor pulleys as required to achieve design airflow.

E. Lubricate bearings.

END OF SECTION 23 3423
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SECTION 23 3713.13 - AIR DIFFUSERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply fo this Section.
1.2 SUMMARY
A Section Includes:

1. Round ceiling diffusers.
2. Rectangular and square ceiling diffusers.

B. Related Requirements:
1. Section 23 3713.23 "Air Registers and Grilles" for adjustable-bar register and grilles,
fixed-face registers and grilles, and linear bar grilles.

1.3 ACTION SUBMITTALS

A Product Data: For each type of product.

1. Data Sheset: Indicate materials of construction, finish, and mounting details; and
performance data including throw and drop, static pressure drop, and noise ratings.
2. Diffuser Schedule: Indicate drawing designation, room location, quantity, model number,

size, and accessories furnished.

B. Samples: For each exposed product and for each color and texture specified. Actual size of
smallest diffuser indicated.

C. Samples for Initial Selection: For diffusers with factory-applied color finishes. Actual size of
smallest diffuser indicated.

D. Samples for Verification: For diffusers, in manufacturer's standard sizes to verify color selected.
Actual size of smallest diffuser indicated.

1.4 INFORMATIONAL SUBMITTALS

A Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of the items involved:

Ceiling suspension assembly members.

Method of attaching hangers to building structure.

Size and location of initial access modules for acoustical tile,

Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers,
access panels, and special moldings.

5. Duct access panels.

PN
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B.

Source guality-control reports.

PART 2 - PRODUCTS

2.1

w

2.2

23

A

ROUND CEILING DIFFUSERS

See plans for diffuser schedule,

Devices shall be specifically designed for variable-air-volume flows.
Acceptable manufacturers:

1. Titus

2. Price

RECTANGULAR AND SQUARE CEILING DIFFUSERS

See plans for diffuser schedule.

Devices shall be specifically designed for variable-air-volume flows.
Acceptable manufacturers:

1. Titus

2. Price

SOURCE QUALITY CONTROL

Verification of Performance: Rate diffusers according to ASHRAE 70, "Method of Testing for
Rating the Performance of Air Outlets and Inlets."

PART 3 - EXECUTION

3.1

A

B.

3.2

A

B.

EXAMINATION

Examine areas where diffusers are installed for compliance with requirements for installation
tolerances and other conditions affecting performance of equipment.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install diffusers level and plumb,

Ceiling-Mounted Outlets and inlets: Drawings indicate general arrangement of ducts, fittings,
and accessories. Air outlet and inlet locations have been indicated fo achieve design
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final
locations where indicated, as much as practical. For units installed in lay-in ceiling panels,
locate units in the center of panel. Where architectural features or other items conflict with
installation, notify Architect for a determination of final location.
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C. Install diffusers with airtight connections to ducts and to allow service and maintenance of
dampers, air extractors, and fire dampers.

33 ADJUSTING
A.  After installation, adjust diffusers to air patterns indicated, or as directed, before starting air

halancing.

END OF SECTION 23 3713.13
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SECTION 23 3713.23 - AIR REGISTERS AND GRILLES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A Section Includes:

1. Adijustable blade face registers and grilles.
2. Fixed face registers and grilles.

B. Related Requirements:
1. Section 23 3713.13 "Air Diffusers” for various types of air diffusers.

1.3 ACTION SUBMITTALS

A, Product Data: For each type of product.

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and
performance data including throw and drop, static-pressure drop, and noise ratings.
2. Register and Grille Schedule: Indicate drawing designation, room location, quantity,

model number, size, and accessories furnished.

B. Samples: For each exposed product and for each color and texture specified. Smallest size
register and grille indicated.

C. Samples for Initial Selection: For registers and grilles with factory-applied color finishes.
Smallest size register and grille indicated.

D. Samples for Verification: For registers and grilles, in manufacturer's standard sizes to verify
color selected. Smallest size register and grille indicated.

1.4 INFORMATIONAL SUBMITTALS

A Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of the items involved:

Ceiling suspension assembly members.

Method of attaching hangers to building structure.

Size and location of initial access modules for acoustical tite.

Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers,
access panels, and special moldings.

5. Duct access panels.

PWN -
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B.

Source quality-conirol reports.

PART 2 - PRODUCTS

2.1

2.2

A

REGISTERS AND GRILLES

Adiustable Blade Face Register: See plans for register and grille details.
Fixed Face Register: See plans for register and grille details.
Acceptable Manufacturers:

1. Titus

2. Price

SOURCE QUALITY CONTROL

Verification of Performance: Rate registers and grilles according to ASHRAE 70, "Method of
Testing for Rating the Performance of Air Outlets and Inlets.”

PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

A

B.

C.

A,

EXAMINATION

Examine areas where registers and grilles are installed for compliance with requirements for
installation tolerances and other conditions affecting performance of equipment.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install registers and grilles level and plumb.

Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings, and
accessaries. Air outlet and inlet locations have been indicated to achieve design requirements
for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations
where indicated, as much as practical. For units installed in lay-in ceiling panels, locate units in
the center of panel. Where architectural features or other items conflict with installation, nofify
Architect for a determination of final location.

Install registers and grilles with airtight connections to ducts and to allow service and
maintenance of dampers, air extractors, and fire dampers.
ADJUSTING

After instaflation, adjust registers and grilles to air patterns indicated, or as directed, before
starting air balancing.

END OF SECTION 23 3713.23
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SECTION 23 5216 - CONDENSING BOILERS

FART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

156

SUMMARY

Section Includes:
1. Floor-mounted, forced-draft, fire-tube condensing boiters.
2. Condensate-neutralization units.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for boilers.

2. Include rated capacities, operating characteristics, and furnished specialties and
accessories.

Shop Drawings: For boilers, boiler trim, and accessories.

1. Include plans, elevations, sections, and mounting details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plans and sections, drawn to scale and coordinated with each other,
using input from installers of the items involved.

Field quality-control repotis.

Sample Warranty: For special warranty.

Product Certificates:

1. ASME Stamp Certification and Report: Submit "A" “S," or "PP" stamp certificate of
authorization, as required by authorities having jurisdiction, and document hydrostatic
testing of piping external to boiler.

CLOSEQCUT SUBMITTALS

Operation and Maintenance Data: For boilers to include in emergency, operation, and

maintenance manuals,

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace components of boilers that
fail in materials or workmanship within specified warranty period. Where "prorated” is indicated,
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the boiler manufacturer will cover the indicated percentage of cost of replacement parts. With
"prorated" type, covered cost decreases as age of equipment increases.
1. Warranty Period for Floor-Mounted Fire-Tube Condensing Boilers:
a. Heat Exchanger and Tank: Free from defects in material and workmanship.
b. Warranty Coverage: Prorated Year 0 to 5 - 100 percent; Year 6 to 7 - 50 percent,
Year 8 to 9 - 30 percent; Year 10 - 10 percent for 10 years from date of Substantial
Completion.

PART 2 - PRODUCTS

2.1

2.2

T

PERFORMANCE REQUIREMENTS

Electrical Components, Devices, and Accessories; Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

ASME Compliance: Fabricate and label boilers to comply with ASME Boiler and Pressure
Vessel Code.

ASHRAE/ES 90.1 Compiliance: Boilers shall have minimum efficiency in accordance with Table
6.8.1-6 and other requirements in Ch. 6 of ASHRAE/ES 90.1. :

ASHRAE 90.2 Compliance: Boilers shall have minimum efficiency in accordance with Ch. 6 of
ASHRAE 90.2.

FLOOR-MOUNTED, FORCED-DRAFT, FIRE-TUBE CONDENSING BOILERS

Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. Laars Heating Systems, a Bradford White Corporation brand.
2. Viessmann Manufacturing Company Inc.

3. Lochinvar, LLC.

Description: Factory-fabricated, -assembled, and -tested, firetube, forced-draft, condensing
boiler with heat exchanger sealed pressure tight, built on a steel base, including insulated
jacket; flue-gas vent; combustion-air intake connections; water supply, return, and condensate
drain connections; and controls. Units are to be for water-heating service only.

Primary Heat Exchanger: Corrosion-resistant Type 318 stainless steel.

Secondary Heat Exchanger: Corrosion-resistant Type 316 stainless steel.

Combustion Chamber and Flue Pipes: Corrosion-resistant stainless steel or aluminum,
Pressure Vessel: Carbon steel with welded heads and tube connections.

Burner: Dual fuet (gas and propane), forced draft.

Blower: Centrifugat fan to operate during each bumerfiring sequence and to pre-purge and
post-purge the combustion chamber.

1. Motors: Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 23 0500 "Common Work Results for HYAC."
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2.3

2.4

a. Motor Sizes: Large enough so driven load will not require motor io operate in
service factor range above 1.0.

Gas Train: Combination gas valve with manual shutoff and pressure regulator.

Ignition: Direct-spark ignition or silicone carbide hot-surface ignition with 100 percent main-valve
shutoff and electronic flame supervision.

Casing;

1. Jacket: Sheet metal, with snap-in or interlocking closures.

2. Control Compartment Enclosures: NEMA 250, Type 1A.

3. Finish: Baked-enamel protective finish.

4. Insulation: Minimum 2-inch-thick, mineral-fiber insulation surrounding the heat exchanger.
5. Combustion-Air Connections: Inlet and vent duct collars.

Capacities and Characteristics:
1. See drawings for details.

TRIM - FOR HOT-WATER BOILERS

Include devices sized to comply with ASME B31.1.

Aquastat Controllers: Operating, firing rate, and high limit with manual reset.

Safety Relief Valve: ASME rated.

Pressure and Temperature Gauge: Minimum 3-1/2-inch- diameter, combination water-pressure
and <temperature gauge. Gauges shall have operating-pressure and -temperature ranges, so
normal operating range is about 50 percent of full range.

High and low gas-pressure switches.

Alarm bell with silence switch.

Boiler Air Vent: Automatic.

Drain Valve: Minimum NPS 3/4 hose-end gate valve.

CONTROLS

Boiler operating controls shall include the following devices and features:

1. 24\VAC Control transformer.

2. Set-Point Adjust: All set points shall be adjustable.

3. Electric, factory-fabricated and factory-installed panel to modulate bumer and control
burner-firing rate to maintain space temperature in response to thermostat with heat
anticipator located in heated space.

a. Include automatic, altemnating-firing sequence for multiple boilers to ensure
maximum system efficiency throughout the load range and to provide equal
runtime for boilers.

Burner Operating Controls: To maintain safe operating conditions, burner safety controls limit
burner operation.
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26

1. High Cutoff: Manual reset stops burner if operating conditions rise above maximum boiler
design temperature.
2. Low-Water Cutoff Switch: Electronic probe shall prevent burner operation on low water.

Cutoff switch shall be manual-reset type.

3. Blocked Inlet Safety Switch: Manual-reset pressure switch factory mounted on boiler
combustion-air intet.

4, Audible Alarm: Factory mounted on control panel with silence switch; shall sound alarm
for above conditions.

Building Automation System Interface: Factory install hardware and software to enable building

automation system to monitor, control, and display boeiler status and alarms.

1. A BACnet communication interface with building automation system shall enable building
automation system operator to remotely control and monitor the boiler from an operator
workstation. All monitoring and control features, which are available at the local boiler
control panel, shall also be available at the remote operator workstation through ‘the
building automation system. '

ELECTRICAL POWER

Controllers, Electrical Devices, and Wiring: Electrical devices and connections are shown on
Drawings and specified in electrical Sections.

Single-Point Field Power Connection: Factory-installed and -wired switches, motor controlfers,
transformers, and other electrical devices necessary shall provide a single-point field power
connection to boiler.

1. House in NEMA 250, Type 1 enclosure.

2. Wiring shall be numbered and color coded to match wiring diagram.

3. instalt factory wiring outside of an enclosure in a metal raceway.

4. Field power interface shali be to non-fused disconnect switch.

5. Provide branch power circuit to each motor and to controls with a disconnect switch or
circuit breaker.

6. Provide each motor with overcurrent protection.

VENTING KITS

If more than one material is listed, selection from materials listed is Contractor's option
contingent upon Condensing Boiler manufacturer's requirements and recommendations.

Kit: Complete system, vent terminal, thimble, indoor plate, vent adapter, condensate trap and
dilution tank, and sealant.

1. Material:
a. ASTM A958, Type 28-4C stainless steel pipe.
b. Flame Resistant Polypropylene: Single wall, factory-built type, designed for use in

conjunction with Category IV condensing gas fired appliances, with all system
components UL listed and supplied by the same manufacturer.

Combustion-Air Intake: Complete system, stainless steel pipe, vent terminal with screen, inlet
air coupling, and sealant.

1. Material:
a. Stainless steel pipe.
b. Flame Resistant Polypropylene: Single wall, factory-built type, designed for use in

conjunction with Category IV condensing gas fired appliances, with all system
components UL fisted and supplied by the same manufacturer.
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2.7

Al

2.8

CONDENSATE-NEUTRALIZATION UNITS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Neutra-Safe Corporation.

SFA Saniflo USA.

Skidmore Pump.

Wessels Company.

OEM product accessory sourced via Condensing Boiler manufacturer, subject to
approval by Engineer of Record. -

as N

Description: Factory-fabricated and -assembled condensate-neutralizing tank assembly of
corrosion-resistant plastic material with threaded or flanged inlet and outlet pipe connections.
Device functions to prevent acidic condensate from damaging grain system. It is to be piped to
receive acidic condensate discharged from condensing boiler and neutralize it by chemical
reaction with replaceable neutralizing agent. Neutralized condensate is then piped to suitable
drain.

Tank features:

1. All corrosion-resistant material.

2. Suitable for use on all-natural gas and propane boilers.

3. includes initial charge of neutralizing agent.

4, Neutralizing agent to be easily replaceable when exhausted.

5. Inlet and outlet pipe connections.

Tank Configuration:

1 Utilized where boiler is elevated or where tank is installed in a pit with tank top flush with
floor.

2. Top easily removed for neutralizing agent reptacement.

3. Internal baffles to channel! flow for compiete neutralization.

4. Integral bypass to prevent condensate backfiow into appliance.

5. Multipte units may be used for larger capacity.

SOURCE QUALITY CONTROL

UL Compliance: Test gas-fired boilers having input of more than 400,000 Btu/h or compliance
with UL 795. Boilers shall be listed and labeled by a testing agency acceptable to authorities
having jurisdiction.

- UL Compliance, Gas-Fired: Test gas-fired boilers for compliance with UL 2764. Boilers shall be

listed and labeled by a testing agency acceptable to authorities having jurisdiction.
Performance Testing: Test and label boilers for efficiency to comply with AHRI 1500.

Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, carbon dioxide,
oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion
efficiency; perform hydrostatic test.

Test and inspect factory-assembled boilers, before shipping, in accordance with 2017 ASME
Boiler and Pressure Vessel Code. Factory test boilers for safety and functionality; fill boiler with
water, and fire throughout firing range, to prove operation of all safety components.
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PART 3 - EXECUTION

31

A

3.2

m o o

3.3

EXAMINATION

Examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and piping

and electrical connections to verify actual locations, sizes, and other conditions affecting

performance of the Work.

1. Final boiler locations indicated on Drawings are approximate. Determine exact locations
before roughing-in for piping and electrical connections.

Examine mechanical spaces for suitable conditions where boilers will be installed,

Proceed with instaliation only after unsatisfactory conditions have been corrected.

BOILER INSTALLATION

Equipment Mounting:
1. Install floor-mounted boilers on cast-in-place concrete equipment base(s).

Install gas-fired boilers according to NFPA 54.
Assemble and install boiler frim,
Install electrical devices furnished with boiler but not specified to be factory mounted.

Install contro! wiring to field-mounted electrical devices.

PIPING CONNECTIONS

Comply with requirements for hydronic piping specified in Section 23 2113 "Hydronic Piping.”
Connect piping to boilers, except safety relief valve connections, with flexible connectors of
materials suitable for service. Flexible connectors and their installation are specified in
Section 23 2116 "Hydronic Piping Specialties."

Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping adjacent to boiler, allow space for service and maintenance of
condensing boilers. Arrange piping for easy removal of condensing boilers.

Install condensate drain piping to condensate-neutralization unit and from neutralization unit to
nearest floor drain. Piping shall be at least full size of connection. Install piping with a minimum
of 2 percent downward stope in direction of flow.

Connect gas piping to boiler gas-train inlet with union. Piping shall be at least full size of gas-
train connection. Provide a reducer if required.

Connect hot-water piping to supply- and return-boiler tappings with shutoff valve, and union or
flange at each connection.

install piping from safety relief valves fo nearest floor drain.
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A

3.5

3.6

3.7

DUCT CONNECTIONS

Boiler Venting: )

1. Install flue-venting kit and combustion-air intake.

2. Utilize vent and intake duct material, size, and configuration as indicated in boiler
manufacturer's instructions and to comply with UL 1738.

3 Connect boiler vent full size to boiler connections.

4, Comply with all boiler manufacturer's installation instructions.

ELECTRICAL CONNECTIONS

Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors
and Cables."

Ground equipment according to Section 26 0526 “"Grounding and Bonding for Electrical
Systems.”

Install electrical devices fumished by manufacturer, but not factory mounted, according to
NFPA 70 and NECA 1.

Install nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in
Section 26 0553 "IdentHication for Electrical Systems.”
2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background

and engraved white letters at least 1/2 inch high.

CONTROL CONNECTIONS
Install control and electrical power wiring to field-mounted control devices.

Connect control wiring in accordance with Section 26 0623 "Control-Voltage Electrical Power
Cables."

Install nameplate for each control connection, indicating field control panel designation and 1/0

control designation feeding connection.

1. Nameplate shall be laminated acrylic or melamine plastic signs with a black background
and engraved white letters at least 1/2 inch high.

FIELD QUALITY CONTROL

Testing Agency, Contractor: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform tests and inspections with the assistance of a factory-authorized service representative:

Tests and Inspections:

1. Perform installation and startup checks in accordance with manufacturer's written
instructions.
2. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.
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3. Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust
air-fuel ratic and combustion.
4, Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
a. Check and adjust initial operating set points and high- and low-limit safety set
points of fuel supply, water level, and water temperature.
b. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

E. Boiler will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.
G. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,

provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
fwo visits to Project during other-than-normal occupancy hours for this purpose.

3.8 DEMONSTRATION
A Train Owner's maintenance personnel to adjust, operate, and maintain boilers.
1. Instructor shall be factory trained and certified.
2. Provide not less than two hours of training.
3. Train personnel in operation and maintenance and to obtain maximum efficiency in plant
operation.

4, Obtain Owner sign-off that training is complete.
5, Owner fraining shall be held at Project site.

END OF SECTION 23 5216
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SECTION 23 6514.16 - CLOSED CIRCUIT, INDUCED DRAFT, COUNTERFLOW COOLING TOWERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A This Section includes factory assembled and tested, closed circuit mechanical induced-draft
vertical discharge closed circuit cooler.

1.3 SUBMITTALS

A Product Data: For each type of product indicated. Include rated capacities, pressure drop,
performance curves with selected points indicated, furnished specialties, and accessories.

B. Shop Drawings: Complete set of manufacturer's prints of evaporative equipment assemblies,
control panels, sections and elevations, and unit isolation. Include the following:

Assembled unit dimensions.

Weight and load distribution.

Required clearances for maintenance and operation.

Sizes and locations of piping and wiring connections.

Wiring Diagrams: For power, signal, and control wiring. Differentiate between

manufacturer installed and field installed wiring.

N L

C. Operation and Maintenance Data: Each unit to include, operation, and maintenance ranual.

14 QUALITY ASSURANCE

A, Verification of Performance

1. The therma!l performance shall be certified by the Cooling Technology Institute in
accordance with CTl Certification Standard STD-201. Lacking such certification, a field
acceptance test shall be conducted within the warranty period in accordance with CTl
Acceptance Test Code ATGC-105, by a Certified CTi Thermal Testing Agency. The
Evaporative Heat Rejection Equipment shall comply with the energy efficiency
requirements of ASHRAE Standard 80.1.

2. Unit Sound Performance ratings shall be tested according to CTI ATC-128 standard.
Sound ratings shall not exceed specified ratings.

B. Unit shall meet or exceed energy efficiency per ASHRAE 90.1.
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1.6

A.

WARRANTY

Submit a written warranty executed by the manufacturer, agreeing to repair or replace
components of the unit that fail in materials and workmanship within the specified warranty
period.

1. Fan Motor/Drive System: Warranty Period shall be Five (5) years from date of unit
shipment from Factory (fan motor(s), fan(s), bearings, mechanical support, sheaves,
bushings and belt(s). Motor space heater shall be properly wired.

2. The Entire Unit shall have a comprehensive one (1) year warranty against defects in
materials and workmanship from startup, not to exceed eighteen (18) months from
shipment of the unit.

3. Heat Transfer Coil: Warranty Period shall be One (1) year from date of unit shipment
from Factory.

4, Basin shall include a thermosetting hybrid polymer, and a polyurethane liner factory
applied to all submerged surfaces and will be warranted against leaks and corrosion for
five (5) years. A welded Type 316 stainless steel basin is an acceptable alternative. A 5-
year leak and corrosion warranty covering the basin must be included.

PART 2 - PRODUCTS

2.1

A

2.2

A

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide closed circuit coolers
manufactured by one of the following:

1. Evapco Inc.

2. SPX Mariey.

3. Baltimore Aircoil Company.

THERMAL PERFORMANCE

Refer to Schedule on drawings.

COMPONENTS

B.

Description: Factory assembled and fested, induced-draft crossflow closed circuit cooler
complete with fan, coil, louvers, accessoties and rigging supports.

Materials of Construction:

1. All cold-water basin components including vertical supports, air inlet louver frames and
panels up to rigging seam shall be constructed of heavy gauge mill hot-dip galvanized
steel. Basin shall include a thermosetting hybrid polymer, and a polyurethane liner factory
applied to all submerged surfaces. Basin water components that are not G-235 hot-
dipped galvanized with factory-applied thermosetting hybrid polymer and polyurethane
liner shall be stainless steel.

2. Casing, channels and angle supports shall be constructed of heavy gauge mill hot-dip
galvanized steel with an electrostatically applied, thermosetting, hybrid polymer fuse-
bonded to the substrate during a thermally activated curing stage. Other coatings must
be submitted fo the engineer for pre-approval. Fan cowl and guard shall be constructed
of galvanized steel. All galvanized steel shall be coated with a minimum of 2.35 ounces of
zinc per square foot of area (G-235 Hot-Dip Galvanized Steel designation). During
fabrication, all galvanized steel panel edges shall be coated with a 85% pure zinc-rich
compound. Type 304 stainless steel may be supplied as an equal.
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D.

Fan shall be high efficiency low noise axial propeller type with aluminum wide chord blade
construction. Each fan shall be dynamically balanced and installed in a closely fitted cowl with
venturi air inlet for maximum fan efficiency.

Fill with Integral Drift Eliminators. Fill and integral drift eliminators shall be constructed entirely
of Polyvinyl Chioride (PVC) in easily handled sections. Design shall incorporate three changes
in air direction and limit the water carryover to a maximum of 0.001% of the recirculating water
rate.

Water Distribution System: Spray nozzles shall be zero-maintenance precision molded ABS
with large diameter, non-clog, 360° spray pattern orifice threaded into branch piping with
internal sludge ring to eliminate clogging. Spray header, branches, and riser shalt be Schedule
40 Polyvinyl Chloride (PVC) for corrosion resistance.

Heat Transfer Media:

1. Galvanized Steel Heat transfer coil shall be elliptical tubes of prime surface steel,
encased in steel framework with entire assembly hot-dip galvanized after fabrication.
The coil assembly shall be designed with sloping tubes for liquid drainage. Coil shall
have design pressure of 300 psi and shall be in compliance with ANSI/ASME B31.5,
Refrigeration Piping and Heat Transfer Components. The coil assembly shall be strength
tested in accordance with ANSI/ASME B31.5.

2. ASME Coils: Coil(s) will be designed and constructed to meet the requirements of ASME
Boiler and Pressure Vessel Code, Section Vill, Division 1, and bear the U stamp.

3. Coil Air Intake Hood: Hood shall be constructed of galvanized steel protected with a
factory applied thermosetting hybrid polymer with galvanized positive closure dampers
and damper actuator and with stainless steel linkages. A straight sided coil air intake
hood(s) is provided for mounting on top of the coil and spray distribution system to
reduce heat loss during idle operation at cold ambient temperatures.

Pump: Unit shall have EISA-compliant close-coupled, bronze-fitted centrifugal pump with
mechanical seal. Pump shall be piped from suction connection to the water distribution system.
The pump shall be installed so that water will drain from the pump when the cold-water basin is
emptied. Pump motor shall be totally enclosed for outdoor operation.

Bieed-off. Unit shall have a waste water bleed line with a manual adjustable valve provided to
control the bleed rate from the pump discharge to the overflow connection.

Air Inlet Louvers: The air inlet louver screens shall be constructed from UV inhibited polyvinyl
chloride (PVC) and incorporate a framed interlocking design that allows for easy removal of
louver screens for access to the entire basin area for maintenance. The louver screens shall
have a minimum of two changes in air direction and shall be of a non-planar design to prevent
splash-out and block direct sunlight & debris from entering the basin.

Electric Water Level Control (EWLC) and Make up Solenoid Valve Assembly. Make up
assembly shall be a conductivity-actuated liguid level controller equal to model BAC-EWLC-6P
with a slow closing salenoid valve on the make up water line.

Pan Strainer; Pan Strainer(s) shall be all Type 304 Stainless Steel construction with large area
removable perforated screens.

Electric Immersion Heater: In pan copper-constructed, immersion heater suitable to maintain
temperature of water in pan at 45 degrees F when outside air temperature is -15 degrees F and
wind velocity is 15 mph; immersion thermostat and EWLC fiquid level controller operate heaters
on low temperature when the pan is filled.
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N.  Vibration Switch: Mechanical vibration cutout switch (VCOS) will be guaranteed to trip at a point
so as not to cause damage to the fluid cooler. The trip point will be set in a frequency range of 0
to 3,600 RPM and a trip pointof 0.2 {0 2.0 g's.

23 MOTORS AND DRIVES

A Comply with requirements for motors specified in Section 23 0500 "Common Work Resuits for
HVAC."

B. Fan Motor: Fan motor(s) shall be ball bearing electric motor(s) TEAO type with IP56 rating.
Motor(s) are Premium Efficient, Class H insulated, 1.0 service factor design. Inverter rated per
NEMA MG 1 part 31 standards and suitable for variable torque applications and constant torque
speed range with properly sized and adjusted variable frequency drives. Motors will include an
internal space heater that can be wired to remove condensation when motor is not in use.
Access panels must be provided for motor removal through the side of the fluid cooler unit
casing.

C. Fan Drive:

1. The fan drive shall be multigroove, solid back V-belt type with QD tapered bushings
designed for 150% of the motor nameplate power. The belt material shall be neoprene
reinforced with polyester cord and specifically designed for evaporative equipment
service. Fan sheave shall be aluminum alioy construction.

D. Fan Shaft. Fan shaft shall be solid, ground and polished steel. Exposed surface shall be coated
with rust preventative. Bearing isolator on motor shaft provided with shaft grounding device
consisting of two carbon brushes and two conductive o-rings.

E. Fan Shaft Bearings shall be heavy-duty, self-aligning ball type bearings with extended
lubrication lines to grease fittings located on access door frame. Bearings shall be designed for
a minimum L-10 life of 100,000 hours. Belt fension must be easily adjustable in the field.

24 MAINTENANCE ACCESS:

A Fan Section: Access door shall be hinged and located in the fan section for fan drive and water
distribution system access. Swing away motor cover shall be hinged for motor access

B. Basin Section: Framed removable louver panels shall be on all four (4) sides of the unit for pan
and sump access

C.  Access Packages: Platforms and ladders shipped from fluid cooler manufacturer.

1. Plenum Access: Two hinged access doors must be provided for access into the plenum
section. Include an internal walkway for inspection and maintenance. All working surfaces
will be able to withstand 50 psf (244 kg/m"2) live load or 200 pound (20.7 kg)
concentrated load. Other components of the fluid cooler, i.e. basin and fill/drift
eliminators, will not be considered an internal working surface.

2. Internal Working Platform Section: Internal working platform shall provide easy access to
the fans, belts, motors, sheaves, bearings, all mechanical egquipment and complete water
distribution system. The coil surface shall be an acceptable means of accessing these
components. All working surfaces will be able to withstand 50 psf (244 kg/m"2) live load
or 200 pound (90.7 kg) concentrated load.

3. Fan Deck Ladder with Handrails: An aluminum ladder with galvanized steel safety cage
and safety gate will be provided for access to the fan deck. 1-1/4 inch (32 mmj}
galvanized steel pipe handrail will be provided around the perimeter of the fluid cooler
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cells. The handrails will be provided with knee and toe rails and will conform to OSHA
requirements applicable at the time of shipment.

4, Safety Gates: All handrail access openings will be provided with a self-closing safety gate
for increased safety. '

PART 3 - EXECUTION

3.1 EXAMINATION

A Examine fiuid cooler before instaliation. Reject fluid cooler that is damaged.

B. Before fiuid cooler installation, examine roughing-in for fluid cooler support, anchor-bolt sizes
and locations, piping, controls, and electrical connections to verify actual locations, sizes, and
other conditions affecting cooling tower performance, maintenance, and operation.

1. Cooling tower locations indicated on Drawings are approximate. Determine exact
locations before roughing-in for piping, controls, and electrical connections.
2. Verify sizes and locations of concrete bases and support structure with actual equipment.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A Equipment Mounting:
1. Install fluid cooler on cast-in-place concrete equipment base.

Install anchor bolts to elevations required for proper attachment to supported equipment.
Maintain manufacturer's recommended clearances for airflow, service and maintenance.

Maintain clearances required by governing code.

m o o "

Loose Components; Install components, devices, and accessories furnished by manufacturer

with fluid cooler, that are not factory mounted.

1. Loose components shall be installed by Contractor under supervision of manufacturer's
factory-trained service personnel.

3.3 PIPING CONNECTIONS

A Piping installation requirements are specified in other Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

B. Where installing piping adjacent to fluid cooier; allow space for service and maintenance,
C Install flexible pipe connectors at pipe connections of fluid cooler.

D. Install drain piping with valve at fluid cooler drain connections and at low points in piping.
E. Connect fluid cooler overflows and drains, and piping as indicated on drawings.

F. Makeup-Water Piping:

CLOSED CIRCUIT, INDUCED DRAFT, COUNTERFLOW COOLING TOWERS 23651416 -5



TULSA Z0O - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

3.4

3.5

36

1. Connect to makeup-water connections with shutoff valve, plugged tee with pressure
gage, and drain connection with valve and union.
2. Connect FWLC slow-closing solencid valve in makeup-water piping, install y-strainer

before solenoid valve.

Supply and Return Piping:

1. Comply with applicable requirements in Section 23 2113 “Hydronic Piping” and
Section 23 2116 "Hydronic Piping Specialties.”

2. Connect to entering fluid cooler connections with shutoff valve, thermometer, plugged tee
with pressure gage, and drain connection with valve. Pitch condenser water piping away
from fluid cooler coil's lowest elevation piping connection.

3. Connect to leaving cooling tower connection with shutoff valve, thermometer, plugged tee
with fult port ball valve for portable field instruments, and drain connection with valve.
Pitch condenser water piping toward fluid cooler coi's highest elevation piping
connection.

4. Make connections to cooling tower with a flange.

ELECTRICAL POWER CONNECTIONS

Connect field electrical power source to each separate electrical device requiring field electrical
power. Coordinate termination point and connection type with Installer.

Comply with requirements in Section 26 0519 "Low-Voltage Electrical Power Gonductors and
Cables" for wiring connections.

Comply with requirements in Section 26 0526 "Grounding and Bonding for Electrical Systems”
for grounding connections.

Install nameplate for each electrical connection indicating electrical equipment designation and
circuit number feeding connection. Nameplate shall be laminated phenolic layers of black with
engraved white letters at least 1/2 inch high. Locate nameplate where easily visible.
CONTROLS CONNECTIONS

Install control and electrical power wiring to field-mounted control devices.

Connect control wiring between cooling towers and other equipment to interlock operation as
required to achieve a complete and functiching system.

Connect control wiring between cooling tower control interface and DDC system for remote
monitoring and control of cooling towers.

install label at each termination indicating control equipment designation serving cooling tower
and the /O point designation for each control connection. Comply with requirements in
Section 26 0553 "ldentification for Flectrical Systems" for labeling and identification products
and installations.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.
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Tests and Inspections: Comply with CTI ATC 105.

B.

C.

D.

37

3.8

Cooling towers will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

STARTUP SERVICE

Engage a factory-authorized service representative to perform startup service.

Inspect field-assembled components, equipment installation, and piping; controls; and electrical
connections for proper assemblies, installations, and connections.

Obtain performance data from manufacturer.
1. Complete installation and startup checks according to manufacturer's written instructions
and perform the following:

~PoOTD

«

m.

n.

Clean entire unit including basins.

Verify that accessories are properly installed.

Verify clearances for airflow and for fluid cooler servicing.

Check for vibration isolation and structural support.

Lubricate bearings.

Verify fan rotation for correct direction and for vibration or binding and correct
problems.

Verify pump rotation for correct direction, vibration, cavitation, and flow and correct
problems.

Adjust belts to proper alignment and tension. Verify motor heater(s) are wired
correct problems.

Operate variable-speed fans through entire operating range and check for
harmonic vibration imbalance. Set motor controller to skip speeds resulting in
abnormal vibration.

Check vibration switch setting. Verify operation.

Verify water level in tower basin. Fill to proper startup level. Check makeup-water-
ievel controt and valve.

Verify operation of basin heater and control.

Verify that cooling tower air discharge is not recirculating air into tower or HVAC air
intakes. Recommiend corrective action.

Replace defective and malfunctioning units.

-Start fluid cooler and associated water pumps and damper. Follow manufacturer's written

starting procedures.

Prepare a written startup report that records the results of tests and inspections.

ADJUSTING

Set and balance water flow to each fluid cooler inlet.

Adjust water-level control for proper operating level.

Adjust basin heater control for proper operating set point.
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39 DEMONSTRATION

A Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain cooling towers.

Video record the training sessions.

Instructor shall be factory trained and certified.

Perform not less than 4 hours of training.

Train personnel in operation and maintenance and to obtain maximum efficiency in plant

operation.

Perform instructional videos showing general operation and maintenance that are

coordinated with operation and maintenance manuals.

8. Obtain Owner sign-off that training is complete.

7. Owner training shall be held at Project site.

RN

o,

END OF SECTION 23 6514.16
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SECTION 23 7413 - PACKAGED, QUTDOOR, CENTRAL STATION AIR HANDLING UNITS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.8

1.7

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes packaged, outdoor, central-station air-handling units (rooftop units)
accessories. The units are to be handled directly by the owner.

DEFINITIONS

DDC: Direct-digital controls.

ECM: Electrically commutated motor.

RTU: Rooftop unit. As used in this Section, this abbreviation means packaged, outdoor, central-
station air-handling units. This abbreviation is used regardless of whether the unit is mounted on
the roof or on a concrete base on ground.

ACTION SUBMITTALS

Product Data: Include manufacturer's technical data for each accessory.

INFORMATIONAL SUBMITTALS

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For RTUs to include in emergency, operation, and
maintenance manuals.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to replace

components of RTUs that fail in materials or workmanship within specified warranty period.

1. Warranty Period for Compressors: Manufacturer's standard, but not less than 10 years
from date of Substantial Completion.

2. Warranty Period for Control Boards: Manufacturer's standard, but not less than three
years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1

22

A

B.

CONTROLS

Basic Unit Controls:

1. Control-voltage transformer. ‘
2. Duct mounted temperature sensor for each unit (return duct mounted).
3. Wall-mounted thermostat with the following features:

a. Heat-cool-off switch.

b. Fan on-autc switch.

c. Fan-speed switch.

d. Adjustable deadband.

e. Degree F indication.

f. Unoccupied-period-override push button.

g. Data entry and access port to input temperature and humidity set points, occupied
and unoccupied periods, and output room temperature and humidity, supply-air
temperature, operating mode, and status.

h. Plastic locking cover for each thermostat.

4, Provide Niagara controls for each mechanical unit. Verify with owner correct tie-in point
for each thermostat sensor for readability of entire building.
ROOF CURBS

Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-
installed wood nailer; complying with NRCA standards.

1.

Curb Insulation and Adhesive: Comply with NFPA S0A or NFPA 90B.

a. Materials: ASTM C 1071, Type i or iL.

b. Thickness: 1 inch.

Application: Factory applied with adhesive and mechanical fasteners to the internal
surface of curb,

a. Liner Adhesive: Comply with ASTM C 916, Type .

b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment,
mechanical attachment, or welding attachment to duct without damaging liner
when applied as recommended by manufacturer and without causing leakage in
cabinet.

C. Liner materials applied in this location shall have air-stream surface coated with a
temperature-resistant coating or faced with a plain or coated fibrous mat or fabric
depending on service air velocity.

d. Liner Adhesive: Comply with ASTM C 916, Type |,

Curb Height: 48” minimum (see notes on drawings for specific heights required).

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of RiUs.
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B.

3.2

3.3

3.4

3.5

3.6

Examine roughing-in for RTUs to verify actual locations of piping and duct connections before
equipment installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Equipment Mounting:
1. Instalt RTUs on roof curbs where shown on drawings.
2. Install RTUs on concrete pad (by others) where shown on drawings.

Roof Curb: Install on concrete base, level and secure, according to ARI Guideline B. Secure
RTUs to upper curb rail, and secure curb base to concrete base with anchor bolts.
CONNECTIONS

Install condensate drain, minimum connection size, with trap and indirect connection to nearest
existing dry well drain or new dry well drain.

Install piping adjacent to RTUs to allow service and maintenance.

Duct installation requirements are specified in other HVAC Sections. Drawings indicate the

general arrangement of ducts. The following are specific connection requirements:

1. install ducts to termination at top of roof curb.

2. Connect supply ducts to RTUs with flexible duct connectors specified in Section 23 3300
"Air Duct Accessories.”

3. Install return-air duct continuously through roof structure.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.
Report results in writing. .

STARTUP SERVICE

Engage a factory-authorized service representative to perform startup service.

CLEANING AND ADJUSTING

Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
two visits to site during other-than-normal occupancy hours for this purpose.

After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters.
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3.7 DEMONSTRATION

A Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain RTUs.

END OF SECTION 23 7413
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SECTION 26 0519 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A

12

A

B.

1.3

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.
Related Requirements:

1. Section 26 0523 “Control-Voltage Electrical Power Cables" for control systems
communications cables and Classes 1, 2 and 3 control cables.

2. Section 27 1500 "Horizontal Cabling for Telecommunications™ for cabling used for voice
and data circuits.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A

B.

C.

D.

2.2

A

B.

CONDUCTORS AND CABLES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Aluminum and Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

Conductor Insulation: Comply with NEMA WC 70/ICEA S-85-658 for Type THHN-2-THWN-2 and
Type XHHW-2.

Multiconductor Cable: Comply with NEMA WC 70/ICEA $-95-658 for metal-clad cable, Type MC
with ground wire.

CONNECTORS AND SPLICES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
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2.3

A

B.

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

A

B.

A

B.

C.

w

m

A.

B.

CONDUCTOR MATERIAL APPLICATIONS
Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger,
except VFC cable, which shall be extra flexible stranded.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS

Service Entrance: Type XHHW-2, single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-2-THWN-2,
single conductors in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Metal-clad cable, Type MC.
INSTALLATION OF CONDUCTORS AND CABLES

Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

Complete raceway installation between conductor and cable termination points according to
Section 26 0533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended

maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and foliow surface contours where possible.

Support cables according to Section 26 0529 "Hangers and Supports for Electrical Systems.”
CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in UL
486A-486B.

‘Make splices, terminations, and taps that are compatible with conductor material and that

possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.
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3.5

36

3.7

A

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.
IDENTIFICATION

Identify and color-code conductors and cables according to Section 26 0553 "ldentification for
Electrical Systems."

Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 26 0544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies o restore

original fireresistance rating of assembly according to Section 07 8413 "Penetration
Firestopping.”

END OF SECTION 26 0519
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SECTION 26 0523 - CONTROL VOLTAGE ELECTRICAL POWER CABLES

PART 1 - GENERAL

11

1.2

1.3

A

A.

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. RS-485 cabling.

2. Low-voltage control cabling.
3. Control-circuit conductors.
4. Identification products.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

2.2

2.3

A

A

B.

C.

A

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

PERFORMANCE REQUIREMENTS

Flame Travel and Smoke Density in Plenums: As determined by testing identical products
according to NFPA 262 by a qualified testing agency. Identify products for installation in
plenums with appropriate markings of applicable testing agency.

1. Flame Travel Distance: 60 inchesor less.

2, Peak Optical Smoke Density: 0.5 or less.

3. Average Optical Smoke Density: 0.15 or less.

Flame Trave! and Smoke Density for Riser Cables in Non-Plenum Building Spaces: As
determined by testing identical products according to UL 16566.

Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum
Building Spaces: As determined by testing identical products according to UL 1685,

RS-485 CABLE

Plenum-Rated Cable: NFPA 70, Type CMP.
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24

A

25

A

B.

C.

D.

1. Paired, two pairs, No. 22 AWG, stranded (7x30) tinned-copper conductors.
2. Fluorinated ethylene propylene insulation.

3. Unshielded.

4. Fluorinated ethylene propylene jacket.

5. Flame Resistance: NFPA 262,

LOW-VOLTAGE CONTROL CABLE

Plenumn-Rated, Paired Cable: NFPA 70, Type CMP.

1. Muiti-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
2. PVC insulation.

3. Unshielded.

4. PVC jacket.

5. Fiame Resistance: Comply with NFPA 262.

CONTROL-CIRCUIT CONDUCTORS

Class 1 Control Circuits: Stranded copper, Type THHN-2-THWN-2, in raceway, complying with
UL 44.

Class 2 Control Circuits: Stranded copper, Type THHN-2-THWN-2, in raceway, complying with
UL 44.

Class 3 Remote-Control and Signal Circuits: Stranded copper, Type THHN-2-THWN-2, in
raceway, complying with UL 44.

Class 2 Contro} Circuits and Class 3 Remote-Control and Signal Circuits That Supply Critical
Circuits: Circuit Integrity (Cl} cable.

1. Smoke control signaling and control circuits.

PART 3 - EXECUTION

3.1

A

B.

INSTALLATION OF RACEWAYS AND BOXES

Comply with requirements in Section 26 0533 "Raceways and Boxes for Electrical Systems" for
raceway selection and installation requirements for boxes, conduits, and wireways as
supplemented or modified in this Section.

1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches
deep.
2. Flexible metal conduit shall not be used.

Install manufactured conduit sweeps and long-radius elbows if possible.
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C. Raceway Installation in Equipment Rooms:

1.

Position conduit ends adjacent to a corner on backboard if a single piece of plywoed is
installed, or in the corner of the room if multiple sheets of plywood are instailed around
perimeter walls of the room.

Secure conduits to backboard if entering the room from overhead.

Extend conduits 3 inches above finished floor.

Install metal conduits with grounding bushings and connect with grounding conductor to
grounding system.

D. Backboards: Install backboards with 98-inchdimension vertical. Buit adjacent sheets tightly and
form smooth gap-free corners and joints.

3.2 INSTALLATION OF CONDUCTORS AND CABLES

A Comply with NECA 1 and NFPA 70.

B. General Requirements for Cabling:

1.

A

8.

Terminate all conductors and optical fibers; no cable shall contain unterminated
elements. Make terminations only at indicated outlets, terminals, and cross-connect and
patch panels.

Cables may not be spliced.

Secure and support cables at intervals not exceeding 30 inches and not more than 6
inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

Support: Do not allow cables to fay on removable ceiling tiles.

Secure: Fasten securely in place with hardware specifically designed and installed so as
to not damage cables.

Provide independent and dedicated support system for the control wiring system.

C. Open-Cable Installation:

1.

2.

3.

Install cabling with horizontal and vertical cable guides.

Suspend copper cable not in a wireway or pathway a minimum of 8 inches above ceilings
by cable supports not more than 30 inches apart.

Cable shall not be run through or on structural members or in contact with pipes, ducts,
or other potentially damaging items. Do not run cables between structural members and
corrugated panels.
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3.3

A.

3.4

3.5

A

36

A

3.7

A

REMOVAL OF CONDUCTORS AND CABLES

Remove abandoned conductors and cables. Abandoned conductors and cables are those
installed that are not terminated at equipment and are not identified for future use with a tag.

CONTROL-CIRCUIT CONDUCTORS

Minimum Conductor Sizes:

1. Class 1 remote-control and signal circuits; No 14 AWG.

2. Class 2 low-energy, remote-control, and signal circuits; No. 14 AWG.

3. Class 3 low-energy, remote-control, alarm, and signal circuits; No. 14 AWG.
FIRESTOPPING

Comply with requirements in Section 07 8413 "Penetration Firestopping.”
GROUNDING

For low-voltage control wiring and cabling, comply with requirements in Section 26 0526
"Grounding and Bonding for Electrical Systems."

IDENTIFICATION

Comply with requirements for identification specified in Section 26 0553 "Identification for
Electrical Systems.”

END OF SECTION 26 0523
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SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

PART 2 - PRODUCTS

2.1

A

B.

2.2

A.

B.

2.3

A

B.

C.

2.4

A.

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with UL 467 for grounding and bonding materials and equipment.

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8.

CONNECTORS

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items
connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and instaltation conditions.

GROUNDING ELECTRODES

Ground Rods: Copper-clad steel; 5/8 by 96 inches.
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PART 3 - EXECUTION

31

A

3.2

3.3

34

3.5

APPLICATIONS

Conductors: Install solid conductor for No. 8 AWG and smaaller, and stranded conductors for No.
6 AWG and larger unless otherwise indicated.

Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

2. Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4, Connections to Structural Steel: Welded connectors.

GROUNDING AT THE SERVICE

Equipment grounding conductors and grounding electrode conductors shall be connected to the
ground bus. Install a main bonding jumper between the neutral and ground buses.

GROUNDING SEPARATELY DERIVED SYSTEMS

Generator: Install grounding electrode(s) at the generator location. The electrode shall be
connected to the equipment grounding conductor and to the frame of the generator.

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with alt feeders and branch circuits.

Air-Duct Equipment Circuits: Install insulated eguipment grounding conductor to duct-mounted
electrical devices operating at 120 V and more, including air cleaners, heaters, dampers,
humidifiers, and other duct electrical equipment. Bond conductor to each unit and to air duct
and connected metallic piping.

Water Heater: install a separate insulated equipment grounding conductor to each electric water
heater. Bond conductor to heater units, piping, connected equipment, and components.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and UL 96
when interconnecting with lightning protection system. Bond electrical power system ground
directly to lightning protection system grounding conductor at closest point to electrical service
grounding electrode. Use bonding conductor sized same as system grounding electrode
conductor, and install in conduit.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 -2




TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PRQOJECT NUMBER: CP 24-20

1. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Instali
bonding so vibration is not transmitted to rigidly mounted equipment.
2. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection

is required, use a boited clamp.

D. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from
building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes;
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one
of the lug bolts of the flange. Where a dielectric main water fitting is installed, connect
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.

2. Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.

E. Bonding interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of
associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond
across flexible duct connections to achieve continuity.

36 FIELD QUALITY CONTROL

A Grounding system will be g:onsidered defective if it does not pass tests and inspections.

B. Report measured ground resistances that exceed the following values:
1. Power and Lighting Equipment System with Capacity More Than 1000kVA: 3 ohms.

C. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect

promptly and include recommendations to reduce ground resistance.

END OF SECTION 26 0526
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SECTION 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART -1 GENERAL

1.1

A

1.2

1.3

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Hangers and supports for electrical equipment and systems.

2. Construction requirements for concrete bases.

DEFINITIONS

EMT: Electrical metallic tubing.

IMC: Intermediate metal conduit.

RMC: Rigid metat conduit.

PERFORMANCE REQUIREMENTS

Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

Design equipment supporis capable of supporting combined operating weight of supported
equipment and connected systems and components.

Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

ACTION SUBMITTALS

Product Data: For the following:

1. Steel slotted support systems.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code - Steel"

Comply with NFPA 70
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1.7

A

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified together with concrete Specifications.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Section 07 7200 "Roof Accessories.”

PART 2 - PRODUCTS

2.1

22

A

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for fietd

assembly.
1. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
2. Channel Dimensions: Selected for applicable load criteria.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.

Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
required to suit individual conductors or cables supported. Body shall be malleable iron.

Mounting, Anchoring, and Attachment Components: ltems for fastening electrical items or their

supports to building surfaces include the following:

1. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened
portland cement concrete with tension, shear, and pullout capacities appropriate for
supported loads and building materials in which used.

2. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for

attached structural element.

Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

Toggle Bolts: Ali-steel springhead type.

Hanger Rods: Threaded steel.

oo

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

Materials: Comply with requirements in Section 05 5000 "Metal Fabrications” for steel shapes
and plates.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 26 0529-2



TULSA Z0OO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

PART 3 - EXECUTION

3.1

3.2

3.3

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists maximum spacings fess
than stated in NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support

system, sized so capacity can be increased by at least 25 percent in future without exceeding

specified design load limits.

1. Secure raceways and cables to these supports with single-bolt conduit clamps using
spring friction action for retention in support channel. ‘

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-

1/2-inchand smaller raceways serving branch circuits and communication systems above
suspended ceilings and for fastening raceways to trapeze supports.

SUPPORT INSTALLATION

‘Compiy with NECA 1 and NECA 101 for installation requirements except as specified in this

Article,

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and RMC
may be supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits. Minimum
static design load used for strength determination shall be weight of supported components plus
200 Ib.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Section 05 5000 "Metal Fabrications" for site-fabricated
metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.
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3.4

A

3.5

CONCRETE BASES

Construct concrete bases of dimensions indicated but not less than 4 inches larger in both
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from
edge of the base.

Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placement requirements are specified in Section 03 3053 "Miscellaneous Cast-in-Place
Concrete.”

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bolts fo elevations required for proper attachment to supported equipment.

3 Install anchor bolts according to anchor-bolt manufacturer's written instructions.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

Touchup: Comply with requirements in Section 09 9113 "Exterior Painting” and Section 09 9123
"Interior Painting" for cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint on miscellaneous metal.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 26 0528
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SECTION 26 0533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Inciudes:

1. Meta! conduits, tubing, and fitlings.

2. Nonmetal conduits, tubing, and fittings.
3. Metal wireways and auxiliary gutters.
4. Surface raceways.

5, Boxes, enclosures, and cabinets.
ACTION SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets. .

PART 2 - PRODUCTS

2.1

A

=

m

METAL CONDUITS, TUBING, AND FITTINGS

Manufacturers: Subject to compliance with requirements, provide products by the following:
Allied Tube & Conduit; a part of Atkore International.

Republic Conduit.

Robroy Industries.

Thomas & Betts Corporation, A Member of the ABB Group.

Western Tube and Conduit Corporation.

Wheatland Tube Company.

SR

Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

IMC: Comply with ANS| C80.6 and UL 1242,

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; aluminum.

LEMC: Flexible steel conduit with PVC jacket and complying with UL 360.

Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
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22

2.3

2.4

1. Fittings for EMT:
a. Material: Steel.
b. Type: Setscrew.
2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for
environmental conditions where installed, and including fiexible external bonding jumper.
3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with
overlapping sleeves protecting threaded joints.

Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.

METAL WIREWAYS AND AUXILIARY GUTTERS

Manufacturers: Subject to compliance with requirements, provide products by the following:
1. B-fine, an Eaton business.

2. Hoffman; a brand of Pentair Equipment Protection.

3. MonoSystems, Inc.

4. Square D.

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 3R unless otherwise

indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

Wireway Covers: Hinged type unless otherwise indicated.

Finish: Manufacturer's standard enamel finish.

SURFACE RACEWAYS

Listing and Labeling; Surface raceways and tele-power poles shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

BOXES, ENCLOSURES, AND CABINETS

Manufacturers: Subject to compliance with requirements, provide products by the following:
EGS/Appleton Electric.

Hoffman; a brand of Pentair Equipment Protection.

Hubbell incorporated.

Milbank Manufacturing Co.

RACQO; Hubbell.

Thomas & Betts Corporation, A Member of the ABB Group.

e i

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
instalted in wet locations shall be listed for use in wet locations.
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C.

D.

K.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with
gasketed cover.

Metal Floor Boxes:

Material; Cast metal.

Type: Fully adjustable.

Shape: Rectangular.

Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

PN

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 Ib.
Outlet boxes designed for attachment of luminaires weighing more than 50 Ib. shall be listed
and marked for the maximum allowable weight.

Small Sheet Metal Pull and Junction Boxés: NEMA OS 1.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep unless otherwise noted.

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, with continuous-hinge cover with
flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.

2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

Cabinets: .

1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable

front, finished inside and out with manufacturer's standard enamel.

Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panetboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

R

PART 3 - EXECUTION

3.1

Al

B.

RACEWAY APPLICATION

Qutdoors: Apply raceway products as specified below unless otherwise indicated:

Exposed Conduit: IMC.

Concealed Conduit, Aboveground: EMT.

Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Sclenoid, or Motor-Driven Equipment): LEMC.

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

PN~

Indoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT.
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3.2

3. Concealed in Ceilings and Interior Walls and Partitions: EMT.

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

5. Damp or Wet Locations: IMC.

6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless
steel in institutional and commercial kitchens and damp or wet locations.

Minimum Raceway Size: 3/4-inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA EB 2.10.

2. EMT: Use steel fittings. Comply with NEMA FB 2.10.

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA
FB 2.20.

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

Instali surface raceways only where indicated on Drawings.

INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter.

Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Comply with requirements in Section 26 0529 "Hangers and Supports for Electrical Systems" for
hangers and suppors.

Arrange stub-ups so curved portions of bends are not visible above finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except for
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes
in direction.

Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
install conduits parallel or perpendicular to building lines.

Support conduit within 12 inches of enclosures to which attached.

Stub-ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways.

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or
in an enclosure. :

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
fisted compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 26 0533 -4



TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

K.

3.3

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to
protect conductors including conductors smaller than No. 4 AWG.

Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inchtrade size and insulated throat metal
bushings on 1-1/2-inchtrade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

Install raceways square to the enclosure and terminate at enclosures with locknuts. Instali
locknuts hand tight plus 1/4 furn more.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Cut conduit perpendicular fo the length. For conduits 2-inchtrade size and larger, use rolt cutter
or a guide to make cut straight and perpendicular to the length.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ibtensile strength. Leave at least 12 inches of slack at each end of puli wire.

Surface Raceways:

1. Install surface raceway with a minimum 2-inchradius control at bend points.

2. Secure surface raceway with screws or other anchor-type devices at intervals not
exceeding 48 inches and with no less than two supports per straight raceway section.
Support surface raceway according to manufacturer's written instructions. Tape and glue
are not acceptable support methods.

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of
flexible conduit for recessed and semi recessed luminaires, equipment subject to vibration,
noise transmission, or movement; and for transformers and motors.

1. Use LEMC in damp or wet locations subject to severe physical damage.

2. Use LFMC or LENC in damp or wet locations not subject to severe physical damage.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually
indicated, give priority to ADA requirements. Install boxes with height measured to center of box
unless otherwise indicated.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a
raintight connection between box and cover plate or supported equipment and box.

Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same
vertical channet.

l.ocate boxes so that cover or plate will not span different building finishes.

Set metal floor boxes level and flush with finished floor surface.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 26 0544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling.”
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34 FIRESTOPPING

A Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 07 8413 "Penetration Firestopping.”

3.5 PROTECTION

A Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating

recommended by manufacturer.

END OF SECTION 26 0533
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SECTION 26 0544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - GENERAL

11

A

1.2

A

B.

1.3

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
2. Grout.

3. Silicone sealants.

Related Requirements:

1. Section 07 8413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without
penetrating items.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A

B.

2.2

A

B.

C.

SLEEVES

Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated,
plain ends.

Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel

sheet; 0.0239-inchminimum thickness; round tube closed with welded longitudinal joint, with
tabs for screw-fastening the sleeve to the board.

GROUT

Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated
walls or floors.

Standard; ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Design Mix: 5000-psi, 28-day compressive strength.
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D. Packaging: Premixed and factory packaged.

2.3 SILICONE SEALANTS

A Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of
grade indicated below.
1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces that are not fire rated.

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, non-shrinking foam.

PART 3 - EXECUTION

31 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
A Comply with NECA 1.
B. Comply with NEMA VE 2 for cable tray and cable penetrations.

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit
Floors and Walls:
1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
a. Seal annular space between sleeve and raceway or cable, using joint sealant
appropriate for size, depth, and location of joint. Comply with requirements in
Section 07 9200 "Joint Sealants.”
b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly
between sleeve and wall, so no voids remain. Tool exposed surfaces smooth,
protect material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway
or cable unless sleeve seal is to be installed or unless seismic criferia require different
clearance.

4, Install sleeves for wall penetrations unless core-drilled holes or formed openings are

used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush
with both surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above
finished floor level. Install sleeves during erection of floors.

D. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-
type flashing units applied in coordination with roofing work.

E. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to altow for 1-inchannular clear space between pipe
and sleeve for installing mechanical sleeve seals.

END OF SECTION 26 0544
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SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

o o

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Identification for raceways.

Identification of power and control cables.
Identification for conductors.

Warning !abels and signs.

instruction signs.

Equipment identification labels.
Miscellaneous identification products.

NO O R N

ACTION SUBMITTALS

Product Data: For each electrical identification product indicated.

QUALITY ASSURANCE

Comply with ANSI A13.1 and IEEE C2.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1810.145.

Comply with ANSI Z535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

COORDINATION

Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's
wiring diagrams, and the Operation and Maintenance Manual, and with those required by

codes, standards, and 29 CFR 1910.145. Use consistent designations throughout Project.

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
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C.

D.

Coordinate installation of identifying devices with location of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PROCDUCTS

21

A

22

2.3

2.4

POWER RACEWAY IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color
field for each raceway size.

Colors for Raceways Carrying Circuits at 600 V or Less:
1. Black letters on a white field..
2. Legend: Indicate voltage and system or service type.

Write-On Tags: Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie
for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
2. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker

recommended by printer manufacturer.

ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color
field for each raceway and cable size.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; 2 inches wide;
compounded for outdoor use.

POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color
field for each raceway and cable size.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

CONDUCTOR IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 Mils thick by 1
to 2 inches wide.
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2.5

A

28

2.7

2.8

29

FLOOR MARKING TAPE

2-inch-wide, 5-milpressure-sensitive vinyl tape, with black and white stripes and clear vinyl
overlay.

UNDERGROUND-LINE WARNING TAPE

Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and
locate underground electrical and communicaticns utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.

3. Tape material and ink shall be chemically inert, and not subject to degrading when
exposed to acids, alkalis, and other destructive substances commonly found in soils.

Color and Printing:

1. Comply with ANS! Z535.1 through ANS 2535.5.

2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.

3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

WARNING LABELS AND SIGNS

Comply with NFPA 70 and 29 CFR 1910.145.

Baked-Enamel Warning Signs:

1. Preprinted aluminum signs punched or drilled for fasteners, with colors, legend, and size
required for application.
2. 1/4-inchgrommets in corners for mounting.

3. Nominal size, 7 by 10 inches.

Warning label and sign shall include, but are not limited to, the following legends:

1. Multiple Power Source Waming: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

INSTRUCTION SIGNS

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq.
inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.

2. Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

EQUIPMENT IDENTIFICATION LABELS

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. White
letters on a dark-gray background. Minimum letter height shal be 3/8 inch.
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2.1

21

0

A

1

A

CABLE TIES

General-Purpose Cable Ties: Fungus inert, self-extinguishing, one-piece, self-locking, Type 6/6
nylon.

1. Minimum Width: 3/16 inch.

2. Tensile Strength at 73 deg F, According to ASTM D 638: 12,000 psi.

3. Temperature Range: Minus 40 to plus 185 deg F.

4. Color: Black except where used for color-coding.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Fasteners for Labels and Signs: Self-tapping, stainiess-steel screws, or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1

3.2

H.

A

INSTALLATICN
Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

Cable Ties: For attaching tags. Use general-purpose type, except as listed helow:
1. Outdoors: UV-stabilized nylon. _
2. In Spaces Handling Environmental Air: Plenum rated.

Underground-Line Warning Tape: During backfilling of trenches install continuous underground-
line warning tape directly above line at 6 o 8 inches below finished grade. Use multiple tapes
where width of multiple lines installed in a common trench or concrete envelope exceeds 16
inches overall.

Painted Identification: Comply with requirements in painting Sections for surface preparation
and paint application.

IDENTIFICATION SCHEDULE

Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull

box of the following systems with self-adhesive vinyl labels with the wiring system legend and
system voltage. System legends shall be as follows:

1. Emergency Power.
2. Power.
3. UPS.
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B. Power-Circuit Conductor ldentification, 600 V or Less: For conductors in vaults, pull and junction
boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
1. Color-Coding for Phase and Voltage Level identification, 600 V or Less: Use colors listed
below for ungrounded service, feeder, and branch-circuit conductors.

a. Color shall be factory applied, or field applied for sizes larger than No. 8 AWG, if
authorities having jurisdiction permit.

b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

c. Colors for 480/277-V Circuits:

1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped tums for a
minimum distance of 6 inches from terminal points and in boxes where splices or
taps are made. Apply last two turns of tape with no tension to prevent possible
unwinding. Locate bands to avoid obscuring factory cable markings.

C. Install instructional sign inciuding the color-code for grounded and ungrounded conductors
using adhesive-film-type labels.

D. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting,
communication, and control wiring and optical fiber cable.
1. Limit use of underground-line warning tape fo direct-buried cables.
2. Install underground-iine warning tape for both direct-buried cables and cables in raceway.

E. Workspace Indication: install floor marking tape to show working clearances in the direction of
access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless
otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in
finished spaces.

F. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Baked-
enamel warning signs.

1. Comply with 29 CFR 1810.145.

2. Identify system voltage with black letters on an orange background.

3. Apply to exterior of door, cover, or other access.

4, For equipment with multiple power or control sources, apply to door or cover of
equipment including, but not limited to, the following:
a. Power transfer switches.
b. Controls with external control power connections.

G. Equipment Identification Labels: On each unit of equipment, install unique designation label that
is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.
Apply labels to disconnect switches and protection equipment, central or master units, control
panels, control stations, terminal cabinets, and racks of each system. Systems include power,
fighting, control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Engraved, laminated acrylic or melamine label. Unless
otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-
inch-high label; where two lines of text are required, use labels 2 inches high.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label.

ol Elevated Components: Increase sizes of labels and letters to those appropriate for
viewing from the floor.
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d. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of
the enclosure.
2. Eqguipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be engraved, laminated
acrylic or melamine label.

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.

Switchgear.

Switchboards.

Transformers: Labe! that includes tag designation shown on Drawings for the
transformer, feeder, and panelboards or equipment supplied by the secondary.
Emergency system boxes and enclosures.

Enclosed switches.

Enclosed circuit breakers.

Enclosed controliers.

Variable-speed controllers.

Push-button stations.

Power transfer equipment.

Contactors.

Remote-controlled switches, dimmer modules, and control devices.
Power-generating units.

UPS equipment.

~p oo
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END OF SECTION 26 0553
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SECTION 26 0573 -OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 1 - GENERAL

1.1 SUMMARY
A. This Section includes computer-based, fault-current and overcurrent protective device
coordination studies. Protective devices shall be set based on results of the protective device
coordination study.

1. Coordination of series-rated devices is permitted where indicated on Drawings.

1.2  ACTION SUBMITTALS
A.  Product Data: For computer software program to be used for studies.

B. Other Action Submittals: The following submittals shall be made after the approval process for
system protective devices has been completed. Submittals shall be in digital form.

1 Coordination-study input data, including completed computer program input datasheets.
2. Study and Equipment Evaluation Reports.
3. Coordination-Study Report.

1.3  INFORMATIONAL SUBMITTALS
A.  Qualification Data: For coordination-study specialist.

B. Product Certificates: For coordination-study and fault-current-study computer software
programs, certifying compliance with IEEE399.

1.4 QUALITY ASSURANCE

A. Studies shall use computer programs that are distributed nationally and are in wide use.
Software algorithms shall comply with requirements of standards and guides specified in this
Section. Manuat calculations are notacceptable.

B. Coordination-Study Specialist Qualifications: An entity experienced in the application of
computer software used for studies, having performed successful studies of simifar magnitude
on electrical distribution systems using similardevices.

1. Professional engineer, licensed in the state where Project is located, shall be responsible
for the study. Al elements of the study shall be performed under the direct supervision
and control of engineer.
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C. Comply with IEEE 242 for short-circuit currents and coordination time intervals.

D. Comply with IEEE 399 for general study procedures.

PART 2- PRODUCTS

21 COMPUTER SOFTWARE DEVELOPERS
A.  Available Computer Software Developers:

2.2 COMPUTER SOFTWARE PROGRAM REQUIREMENTS
A, Comply with IEEE 399.

B. Analytical features of fault-current-study computer software program shall include "mandatory,”
"very desirable," and "desirable” features as listed in IEEE 399.

C. Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output. Computer software program shall report device

settings and ratings of all overcurrent protective devices and shall demonstrate selective
coordination by computer-generated, time-current coordination plots.

PART 3 - EXECUTION

3.1 POWER SYSTEM DATA

A.  Gather and tabulate the following input data to support coordination study:

1. Product Data for overcurrent protective devices specified in other electrical Sections and
involved in overcurrent protective device coordination studies. Use equipment
designation tags that are consistent with electrical distribution system diagrams,
overcurrent protective device submittals, input and output data, and recommended
device settings.

2. Impedance of utility service entrance.

3 Electrical Distribution System Diagram: In hard-copy and electronic-copy formats,
showing the following:

a. Circuit-breaker and fuse-current ratings andtypes.
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b. Relays and associated power and current transformer ratings and ratios.

c. Transformer kilovolt amperes, primary and secondary voltages, connection type,
impedance, and X/R ratios.

d. Generator kilovoit amperes, size, voltage, and sourceimpedance.

e. Cables: Indicate conduit material, sizes of conductors, conductor material,
insulation, and length.

f. Busway ampacity and impedance.

g. Motor horsepower and code letter designation according to NEMA MG 1.

4. Data sheets to supplement electrical distribution system diagram, cross-referenced with

tag numbers on diagram, showing thefoliowing:

a Special load considerations, including starting inrush currents and frequent starting
and stopping.

b. Transformer characteristics, including primary protective device, magnetic inrush
current, and overload capability.

c. Motor full-load current, locked rotor current, service factor, starting time, type of
start, and thermal-damage curve.

d. Generator thermal-damage curve.

e. Ratings, types, and settings of utility company's overcurrent protective devices.

f. Special overcurrent protective device settings or types stipulated by utility
company.

g Time-current-characteristic curves of devices indicated to be coordinated.

h. Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere
or current sensor rating, long-time adjustment range, short-time adjustmentrange,
and instantaneous adjustmenit range for circuit breakers.

3 Manufacturer and type, ampere-tap adjustment range, time-delay adjustment
range, instantaneous attachment adjustment range, and current transformer ratio
for overcurrent relays.

i- Panetboards, switchboards, motor-control center ampacity, and interrupting rating
in amperes rms symmetrical.

3.2 FAULT-CURRENT STUDY

A. Calculate the maximum available short-circuit current in amperes rms symmetrical at circuit-
breaker positions of the electrical power distribution system. The calculation shall be for a
current immediately after initiation and for a three-phase bolted short circuit at each of the

following:

Bwp s

B. S

—

Switchgear and switchboard bus.

All Distribution panelboards

Generators and associated transfer switches

. Branch circuit panetboard.

udy electrical distribution system from normal and altemate power sources throughout

electrical distribution system for Project. Include studies of system-switching configurations and

alternate operations that could result in maximum faultconditions.
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C. Calculate momentary and interrupting duties on the basis of maximum available fault current.
D. Calculations to verify interrupting ratings of overcurrent protective devices shall comply with IEEE
241 and |IEEE 242.

Transformers:

ANSI C57.12.22. b. IEEE C57.12.00.

IEEE C57.96.

Medium-Voltage Circuit Breakers: IEEE C37.010.
Low-Voltage Circuit Breakers: [EEE 1015 and IEEEC37.20.1.
Low-Voltage Fuses: IEEE C37.46.

RO D=

E. StudyReport:
1. Show calculated X/R ratios and equipment interrupting rating (1/2-cycle) fault currents on
electrical distribution system diagram.

F.  Equipment Evaluation Report:

1. For 480-V overcurrent protective devices, ensure that interrupting ratings are equal to or
higher than calculated 1/2-cycle symmetrical faultcurrent.

2, For devices and equipment rated for asymmetrical fault current, apply multiplication
factors listed in the standards to 1/2-cycle symmetricalfault current.

3. Verify adequacy of phase conductors at maximum three-phase bolted fault currents;
verify adequacy of equipment grounding conductors and grounding electrode conductors
at maximum ground-fauit currents. Ensure that short-circuit withstand ratings are equal
to or higher than calculated 1/2-cycle symmetrical fault current.

3.3 COORDINATION STUDY

A.  Perform coordination study using approved computer software program. Preparea written report
using results of fault-cumrent study. Comply with IEEE 399.

1. Calculate the maximum and minimum 1/2-cycle short-circuit currents.

2. Calculate the maximum and minimum interrupting duty (5 cycles to 2 seconds) short-
circuit currents,

3 Calculate the maximum and minimum ground-fault currents.

B.  Comply with IEEE 241 and NFPA 71E recommendations for fault currents and time intervals.

C. Transformer Primary Overcurrent Protective Devices:
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1. Device shall not operate in response to thefollowing:
a. inrush current when firstenergized.
b. Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is
specified for that transformer.
C. Permissible transformer overloads according to IEEE C57.96 if required by
unusual loading or emergency conditions.
2. Device settings shall protect transformers according to IEEE C57.12.00, for fault currents.

D. Conductor Protection: Protect cables against damage from fault currents according to ICEA P-
32-382, ICEA P-45-482, and conductor melting curves in IEEE 242. Demonstrate that
equipment withstands the maximum short-circuit current for a time equivalent to the tripping
time of the primary relay protection or total clearing time of the fuse. To determine temperatures
that damage insulation, use curves from cable manufacturers or from listed standards indicating
conductor size and short-circuit current.

E. Coordination-Study Report: Prepare a written report indicating the following results of
coordination study:

1. Tabular Format of Settings Selected for Overcurrent Protective Devices:

Device tag.

Relay-current transformer ratios; and tap, time-dial, and instantaneous- pickup
values.

cC. Circuit-breaker sensor rating; and long-time, short-time, and instantaneous
settings.
Fuse-current rating and type.
Ground-fault relay-pickup and time-delay settings.
2. Coordination Curves: Prepared to determine settings of overcurrent protective devices

to achieve selective coordination. Graphically illustrate that adequate time separation
exists between devices installed in series, including power utifity company's upstream
devices. Prepare separate sets of curves for the switching schemes and for emergency
periods where the power source is local generation. Show the following information:

Q@ "o 80 T

Device tag.

Voltage and current ratio for curves.

Three-phase and single-phase damage points for eachtransformer.
No damage, melting, and clearing curves forfuses.

Cable damage curves.

Transformer inrush points.

Maximum fault-current cutoff point.
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3. Completed data sheets for setting of overcurrent protectivedevices.

END OF SECTION 26 0573
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SECTION 26 1213 — PAD MOUNTED LIQUID FILLED MEDIUM VOLTAGE TRANSFORMER

PART 1- GENERAL
CONDITIONS OF THE CONTRACT AND DIVISION 1 APPLY TO THIS SECTION,

11 WORK INCLUDED

A Liquid (mineral oil) filled transformer.
1.2 RELATED WORK
A Section: 260519: Low-voltage electrical power conductors and cables
B. Section 26 0526: Grounding and bonding for electrical systems
C. Section 26 0533: Raceways and boxes for electrical systems
1.3 REFERENCE STANDARDS
A Applicable Sections of latest National Electric Code
B. Applicable Sections of latest NEMA Standards
C. Applicable Sections of latest ANS| Standards

PART 2 - PRODUCTS

24 ACCEPTABLE MANUFACTURERS

RTE

Balteau

Cooper Industries
Maddox

GE

mhwhNo

22 MATERIALS

Furnish and install pad mounted transformer for underground service as outiined in the
schedule on plans and as specified herein. Transformer shall be 3 phase, liquid filled
mineral oil, self-cooled, 60 Hz., 65 deg. C. rise with minimum of 4.75% impedance. Primary
voltage shall be 13,200 V connected WYE with two 2-1/2% above and two 2-1/2% below
Taps. The de-energized tap changer control must be externally operable with a hot stick
and must require at least two operator actions to change taps. The preferable location for
the control is at the primary compartment. The secondary voltage shall be 480/277V, 3
phase, 4 wire. Transformer shall be of dead front construction.

Units shall be constructed in accordance with ANS| Standard C57.12.26.
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Ali characteristic, definitions, terminology, and voltage designations and test, except as
otherwise specified herein, shall be in accordance with the following American National
Standard Requirements, Terminology, and Test Code for Distribution, Power, and
Regulating Transformers.

General Requirements, C57.12.00-1973 (IEEE Std. 462-1973) Terminal Markings
and Connegctions, C57.12.70-1964 (R1971) Terminology, C57.12.80-1958 (R1971),
including Supplement C57.12.80a-1961(R1971)

Test Code, C57.12.90-1973 (IEEE Std. 262-1973)

The pad mounted, compartmental type transformers shall consist of the transformer tank
with high and low voltage cable terminating compartment. The transformer tank and
compartment shall be assembled as an integral unit for mounting on a pad. There shali be
no exposed screws, bolts, or other fastening devices which are externally removable. There
shall be no openings through which foreign objects such as sticks, rods or wires might
contact live parts. There shall be means for padlocking the compartment doors. The
construction shall limit the entry of water {other than flood water) into the compartment so
as not to impair the operation of the transformer.

Full height, air filled incoming and outgoing terminal compartments with hinged doors shall
be located side by side separated by a steel barrier, with the incoming compartment on the
left. The high voltage (incoming) compartment will be accessible only after the door to the
low voltage (outgoing) compartment has been opened. To facilitate making connections
and permit cable pulling, the doors and compartment hood shall be removable. Removable
door sill on compartments shall be provided to permit rolling or skidding of unit into place
over conduit studs in foundation.

The compartment will have hinged doors equipped for latching in the open position. The
high voltage compartment door will have a fastening device which is accessible only
through the low voltage compartment.

The hinge assemblies shall be made of corrosion resistant material. Stainless steel hinge
pins of 3/8" minimum diameter will be provided.

Both compartment doors must be capable of being secured with a single padlock having a
1/2" diameter shackle.

Lifting provisions in accordance with ANSI Standards shall be provided.

Jacking and rolling provisions shall be provided.

The instruction nameplate is to be located in the low voltage portion of the compartment and
shall be readable with cables in place. Where the nameplate is mounted on a removable
part, the manufacturer's name and transformer serial number shall be permanently affixed
to a non-remaovable part.

Transformer tank shall be sealed-tank construction with a welded main cover.

A bolted tamper resistant handhole shall be provided in the tank cover for access to internal
connections.

Provisions for tank grounding shail be supplied in both the high voltage and low voltage
compartments. These provisions shall consist of (2) 1/2-13 UNC tapped holes 1/2" deep.

Low voltage bushings shall be tinned, spade-type with 9/16" holes spaced on 13/4" centers
in accordance with six holes per blade.
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The primary terminal bushings shall be designed for looped primary cable system. Provide
three 10KV elbow type lightning arresters mounted in high voltage compartment for surge
protection. Transformer shall include the following features:

Tank coating exceeds ANSI® C57.12.28

Full compliance with ANSI® C57.12.28 enclosure integrity requirements
Interior decal identifying the liquid used

Bolted cover for tank access.

Welded cover with bolted handhole

Three-point latching docer for security

Laser-scribed anodized aluminum nameplate

Liquid level gauge

Pressure vacuum gauge

Dial type thermometer

One-inch drain valve with sampling device in low-voltage compartment
One-inch upper fili plug

Autornatic pressure relief device

20" Deep cabinet

Removable sill for easy installation

Steel divider between high-voltage and low-voltage compartments

* & & 9 &5 & 8 ® & & & 5 = > S @

PART 3 - EXECUTION
3.1  TRANSFORMER INSTALLATION

A Transformer pad shall be as indicated on plans. Size of pad and location of
primary/secondary openings in pad as recommended by transformer manufacturer.

B. Concrete to be 3500 psifest.

C. All reinforcing bars installed in transformer pad to be #4 deformed at 6" below top of slab on
9" centers both directions.

D. Handle and store transformer in accordance with manufacturer's instructions.

E. Transformer 13.2KV windings shall be checked with 2500-volf, motor driven megger.
Minimum readings shall be 500 meg chms.

END OF SECTION 26 1213
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SECTION 26 1329 — MEDIUM VOLTAGE COMPARTMENTALIZED SWITCHGEAR
PART 1 - GENERAL

1.1  PRODUCT
1. Product

The pad mounted gear shall be in accordance with the applicable plans, drawings and
one-line diagrams and shall conform to these specifications.

2. Assembly

The outdoor pad-mounted gear shall consist of a single self-supporting enclosure,
containing three-phase group-operated interrupter switches and three-phase sets of
single pole fuses with the necessary accessory components, all completely factory
assembled and operationally checked.

3. Coordination
To ensure a completely coordinated design, the pad-mounted gear shall be integrafly
designed and produced by the manufacture of the basic switching equipment.

4. Ratings
Ratings for the integrated pad-mounted assembly shall be as designated below.
System Voltage Class
15kVT
kV, Nominal 14.4
KV, Maximum Design 17.5
KV, BIL 95
Main Bus Continuous, Amps 600
Switch Load-interrupting, Amps 600
Switch Fuse Load-Interrupting, Amps 200
Switch Shori-Circuit Ratings GGG

Amps, RMS Symmetrical Standard 14,000
Peak Withstand Current, Amperes Standard 36,400
MVA, 3-Phase Symmetrical at Rated Standard 350
Nominal Voltage
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Fault-Closing Amps, RMS, Sym, 3-Time Standard 14,000
Duty-Cyc.

5. Certification of Ratings

The manufacture shall be completely and solely responsible for the performance of the basic
switch and fuse components as well as the complete integrated pad-mounted gear assembly

as rated.
Fuse Ratings
Marufatire e | e | R | AR
Sym. Asym.O
14.4 KV Nominal Voltage
S&C SMU-40 350 22400 200
The pad-mounted switchgear shall be UL® Listed
6.Submittals

The manufacturer shall furnish the following drawings and reports:

a) Layo#t showing dimensions, arrangements, electrical ratings, components and
weights.

b) Certified test reports of similar manufactured units showing fault- closing capability and
Joad-interrupting capability of switches and complete pad-mounted gear assembly,
based on maximum design voltage.

7.Compliance with Standards & Codes

The pad-mounted switchgear shall conform to or exceed the applicable requirements of
the following standards and codes:

a) All portions of ANSIIEEE ©57.12.28, covering enclosure integrity for pad-mounted
equipment.

b) Article 490.21(E) "Load Interrupters” in the National Electrical Code, which specifies
that the interrupter switches in combination with power fuses shall safely withstand the
effects of closing, carrying, and interrupting all possible currents up fo the assigned
maximum short-circuit rating.

¢) All portions of IEEE C37.74 covering design and testing of the distribution switchgear,
components and ways. ,

d) All portions of ANSI, IEEE, and NEMA standards applicable to the basic switch and
fuse components.

8.Enclosure Design

To ensure a completely coordinated design, the pad-mounted gear shall be constructed in
accordance with the minimum construction specifications of the fuse andfor switch
manufacturer to provide adequate electrical clearances and adequate space for fuse
handling.

in establishing the requirements for the enclosure design, consideration shall be given to
ali relevant factors such as controlled access and tamper resistance.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product.

1. Include rated capacities, operating characteristics, and fumished specialties and
accessories.

2. Time-current characteristic curves for overcurrent protective devices.
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1.3

1.4

B. Shop Drawings: For pad-mounted switchgear.

1. Include a tabulation of installed devices with features and ratings.

2. Include dimensioned plans and elevations, showing dimensions, shipping sections, and
weights of each assembled section. Elevations must show major components and
features, and they will mimic bus diagram.

3. Include a plan view and cross section of equipment base showing clearances,

manufaciurer's recommended work space, and locations of penetrations for grounding
and conduits. Show location of anchor bolts.

4. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, and location and size of each field connection.

Include list of materiats.

Locate accessory and spare equipment storage.

Include single-line diagram.

Include copy of nameplate.

Switchgear Ratings:

a. Voltage.

b. Continuous current.

c. Short-circuit rating.

d. BIL.

10.Wiring Diagrams: For each switchgear assembly, include the following:

a. Three-line diagrams of current and future secondary circuits, showing device
terminal numbers and internal diagrams.

w o N oo

b. Diagrams showing connections of component devices and equipment.
11.Interrupter ratings as listed in IEEE C37.60.

12.Coating system compliance with the IEEE standard listed in "Switchgear Enclosure”
Article.

MANUFACTURERS AND MODEL NUMBER
A. Federal Pacific Electric PSE-12

B.S & C PME-12

SWITCHGEAR CONSTRUCTION

1. Insulators, Bushings and Bushing Wells

The interrupter-switch and fuse-mounting insulators and the bushings and bushing wells
shall have the following material characteristics and restrictions:

a) Operating experience of at least twenty (20) years under similar conditions.
b) Ablative action to ensure non-tracking properties.

¢} Adequate leakage distance established by test per IEC Standard 60507.

d) Adequate strength for short-circuit stress established by test.

e} Conformance with applicable ANSI standards.

fi Homogeneity of the cycloaliphatic epoxy resin throughout each insufator, bushing and
bushing well to provide maximum resistance to power arcs. Ablation due fo high
temperature from power arcs shall continuously expose more material of the same
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composition and properties so that no change in mechanical or electrical
characteristics takes place because of arc-induced ablation. Furthermore, any surface
damage to insulating components during installation or maintenance of the pad-
mounted gear shall expose material of the same composition and properties so that
insulating components with minor surface damage need not be replaced.

g) Each insulator, bushing and bushing well shall be x-rayed to assure it is essentially
void free. An alternate testing method may be used only by approval of the engineer.

h) Conductor rods of bushings and bushing wells shall be of all copper with silver flash
at threaded studs.

2 High-Voltage Bus

a) Bus and interconnections shall consist of bare aluminum bar of 56% IACS
conductivity with an oxide-inhibiting agent at ali bus joints.

b) Bus and interconnections shall withstand the stresses associated with short circuits
up through the maximum rating of the pad-mounted gear, including proper allowance
for transient conditions.

¢) Bolted aluminum-to-aluminum connections shall be made with a suitable number of
non-corrosive bolts and with two Belleville spring washers per bolt, one under the bolt
head and one under the nut, or with a wide, flange-head bolt and one Belleville spring
washer under the nut per bolt. As an aliernate, bolted aluminum-to-aluminum
connections shall be made with a suitable equivalent surface area, i. . 1-bolt and
spring washer. Bolts shall be tightened to an appropriate torque to assure good
electrical connection.

d) Before installation of the bus, all electrical contact surfaces shall first be prepared by
abrading to remove any aluminum-oxide fim. Immediately after this operation, the
electrical contact sutfaces shall be coated with a uniform coating of an oxide inhibitor
and sealant.

¢} Silver-flashed 800A copper bus.
3.Ground-Connection Pads

a) A ground connection pad shall be provided in each termination compartment of the
pad-mounted gear.

b) The ground connection pad shall be constructed of 1/4" thick, stainless steel and have
a NEMA 2-hole pattern for ground connections. The pad shall be welded to the
enclosure and shall have a short-circuit rating equal to that of the integrated
assembly.

¢) A full width copper grounding rod shall be provided in each cable-termination
compartment.

1.5 CONSTRUCTION- ENCLOSURE & FINISH

1. Enclosure

a) The pad-mounted enclosure shall be of unitized construction (not structural frame
and bolted sheet) to maximize strength, minimize weight, and inhibit internal
cotfrosion.

b) The basic material for the enclosure, roof and doors shall be 11-gauge, hot-rolled,
pickled-and-oiled steel sheet.

¢) Al structural joints and buit joints shall be welded, and the external seams shall be
ground flush and smooth, A welding process shall be employed that eliminates
akkaline residues and minimizes distortion and spatter.

d) To guard against unauthorized or inadvertent entry, enclosure construction shall not
utilize any externally accessible hardware.

e) The base shall consist of continuous 90-degree flanges, turned inward and welded
at the corners, for bolting to the concrete pad.

f) The door openings shalt have 90-degree flanges, facing outward, that shall provide
strength and rigidity as well as deep overlapping between doors and door openings
to guard against water entry.
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g)
h}

i)

in consideration of tamper resistance, the enclosure shall conform o or exceed the
requirements of ANSI/IEEE C57.12.28.

A heavy coat of insulating "no-drip" compound shall be applied to the inside surface
of the roof to reduce condensation of moeisture thereon. The roof shall be removable
with bolts accessible in termination compariments.

Lifting tabs shall be removable. Sockets for the lifting-tab bolts shall be blind-tapped.

A protective material shall be placed between the lifting tabs and the enclosure to prevent
the tabs from scratching the enclosure finish. This material shall be non- hygroscopic to
prevent moisture from being absorbed.

)

To prevent moisture ingress, the roof shall be one-piece construction and shall not

include any gasketed joints or any unground weld butt joints exposed to the exterior.

2.Barrier Assembly

insulating barriers shall be provided in each switch and fuse compartment as required to
achieve necessary insulation levels. This barrier system shall be constructed of fiberglass
reinforced polyester (NEMA rated GPO-3).

" 3.Doors

a) Doors shall be constructed of 11-gauge hot-rolled, pickled- and-oiled steel sheet.

b) Door edge flanges shall overlap with door opening flanges and shall be formed to
create a mechanical maze that shafl guard against water entry or discourage
tampering or insertion of foreign objects.

c) Doors shall have a minimum of three stainless steel hinges and hinge pins. The
hinge pins shall be secured in place to guard against tampering.

d) One activeand one passive door shall be provided. Inconsideration of controlled
access and tamper resistance, each active door shall be equipped with a positive-
action three-point auto-latch mechanism and padlock hasp.

e) Each active door shall be provided with a hinged stainless-steel cover over the
operating bolt. The cover shall be padlockable and shall incorporate a hood fo protect
the padlock shackle from tampering and access to the operating bolt. Each handle
shall be provided with a recessed penta-head (hex optional) bolt for additional
security.

f) Each passive door shall be independently secured and latched to the enclosure and
shall not require a tool for opening.

g) Doors providing access to fuses shall have provisions to store spare expulsion type
fuse units or refills.

h) Each door shall be provided with a stainless-steel door holder located above the door
opening. These holders shall be hidden from view when the door is closed. It shall
not be possible for the holders to swing inside the enclosure.

4_Finish

a) Full coverage at joints and blind areas shall be achieved by processing enclosures
independently of components such as doors and roofs before assembly into the
unitized structures.

b)  All exterior seams shall be sanded or ground smooth for neat appearance.

Ali surfaces shall undergo a chemical cleaning, phosphatizing or zirconation and
sealing process before any protective coatings are applied in order to remove oils
and dirt, form a chemically and anodically neutral conversion coating, improve the
finish-to-metal bond, and retard under film propagation of corrosion.

¢) The finishing system shall be applied without sags or runs.

d) After the enclosure is completely assembled and the components (switches, bus,
etc,) are installed, the finish shall be inspected for scuffs and scratches.

e) Blemishes shall be carefully touched up by hand to restore the protective integrity
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of the finish.
f)  Unless otherwise specified, the color shall be Munsell No. 7GY3.29/1.5, dark green.

g) To ensure that the finishing system is capable of resisting corrosion, the
manufacturer shall provide on request certification that representative test panels,
protected by the manufacturer's finish system, have passed the coating system
performance requirements in section 5.5 (Bf ANSI C57.12.28 as verified by an
independent third-party certifier, such as UL™.

1.6 BASIC COMPONENTS

1.Interrupter Switches

a) Interrupter switches shall have a three-fime duty-cycle fault- closing rating equal to or
exceeding the short circuit rating of the integrated pad-mounted gear assembly.
These ratings define the ability to close the interrupter switch either alone (unfused)
or in combination with the appropriate power fuses three times against a three-phase
fault with asymmetrical current in at least one phase equal to the rated value, with the
switch remaining operable and able to carry and interrupt rated current. Tests
substantiating these ratings shall be performed at maximum design voltage with
current applied for at least 10 cycles, Certified test abstracts establishing such ratings
shall be furnished upon request.

b} Interrupter switches shall utilize a quick-make, quick-break mechanism installed by
the switch manufacturer. The quick-make, quick-break mechanism shall be integrally
mounted on the switch frame, and shall swiftly and positively open and close the
interrupter switch independent of the speed of the switch operating handle.

¢) Interrupter switches shall be operated by means of an externally accessible switch-
operating hub. The switch-operating hub shall be located within a recessed stainless-
steel pocket mounted on the side of the pad-mounted enclosure. The switch-
operating hub pocket shall include a pad lockable stainless-steel access cover that
shali incorporate a hood to protect the padlock shackle from tampering. Labels or
targfts to indicate switch positions shall be provided in the switch operating hub
pocket.

d) Each interrupter switch shall be completely assembled and adjusted by the switch
manufacturer on a rigid mounting frame. The frame shall be of heavy-gauge steel
construction.

e) Interrupter switch shall be provided with contact blades and interrupters for circuit
closing, including fault-closing, continuous current carrying, and circuit interrupting.
Spring loaded auxiliary blades shall not be permitted.

f) Circuit interruption shall be a accomplished by use of an interrupter which is
positively and inherently sequenced with the blade position. It shall not be possible
for the blade and interrupter to get out of sequence.

a) Interrupter switches shall have a readily visible open gap when in the open position,
which shall be viewable through a mar-resistant clear barrier, to allow positive
verification of correct switch position. in addition, an open/close label shall be provided
in the termination compartment to give a supplemental visual indication of switch
position.

b) Each interrupter switch shall be provided with a switch operating handle, The switch-
operating handle shall be secured to the inside of the switch-operating hub pocket and
shall be stored behind the switch-operating hub access cover.

¢) To increase contact separation speed, interrupter switch contacts on both sides of the
arcing area shall be spring assisted to reduce arcing time and to rapidly increase the
dielectric gap.

d) To further insure arc extinction, air shall be compressed and simultaneously injected
into the arcing area to cool the arc and thereby not rely solely on blade travel to insure
arc extinction.

e) Arc extinction shall not rely on gases generated by ablative action of the arc playing
on any interrupter switch components or materials which will carbonize, deplete or
otherwise erode such components and materials.

f) Key interlocks shall be provided to guard against opening fuse compartment door(s}
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unless all switches (series tap switch only, where furnished) are locked open.
g) Provision to padlock switch-operating hub in open or closed position shall be provided.

h) Cable gluides shall be provided to help orient cables at switch and bus compartment
ferminals.

) Mounting provisions shall be provided to accommodate one three-phase fault indicator
with three single-phase sensors in each switch compartment (except series tap switch,
where furnished). External holes for fault indicators shall include a tamper-resistant
arrangement where fault indicators are not shipped installed.

i) Mounting provisions to accommodate LED-Type Fauit Indicators. Holes for such fault
indicators shall be plugged for shipment with tamper-resistant arrangement.

k) To facilitate installation of elbow-connected surge arresters or grounding elbows, a set
of three 200-ampere bushing wells shall be provided in each swiich-termination
compartment without increasing the height or depth of the basic unit.

ly Cable supports - recommended for cables 350MCM or larger and for all parallel cable
applications.

2.Switch Compartments

a) Switch terminals shall be equipped with 600 ampere rated bushings that include
removable tin-plated aluminum threaded studs (silver-plated copper studs optional} to
accommodate a choice of termination systems.

b) Bushings and bushing wells shall have interfaces in accordance with ANSV/IEEE
Standard 386 (ANSI Standard C119.2) to accept all standard separable insulated
connectors and inserts.

¢) Parking stands are provided adjacent to each bushing and bushing well fo
accommodate horizontal feed-throughs and standoff insulators.

d) All medium-voltage switch and fuse components are completely encased in an inner
grounded steel compartment. The component compartment floor shall be of 16-gauge
galvanized steel sheet to exclude foliage and animals. The floor shall be cross-kinked
and shall have a small stainless-steel screen in each corner.

e) Viewing windows are provided within the termination compartments to allow visual
verification of switch position, observation of switch-position open/close labels and
inspection of blown-fuse indicators on power fuses.

3.Fuse Compartments

a) Fuse terminals are equipped with 200 ampere rated bushing wells designed to accept
200 ampere bushing inserts and shall have removable, 303SS studs (tin-plated with
copper undercoat).

b) Bushings and bushing wells shall have interfaces in accordance with ANSIIEEE
Standard 386 (ANSI Standard C119.2) to accept all standard separable insulated
connectors and inserts. Parking stands are provided adjacent to each bushing and
bushing well to accommodate horizontal feed-throughs and standoff insulators.

¢) Fuse access panels shall have a mechanical interlock that guards against gaining
access to the fuse before opening the load-break separable insulated connector at
the fuse terminal.

d) The fuse shall be accessible only when de-energized and isolated — for full-view non-
load break dis connection and removal with a shotgun stick. This mounting features
positive fatching in both the energized and de-energized positions. When latched in the
open position, the de-energized fuse is electrically isolated and readily accessible to
operating personnel for removal with full visibility of contact interfaces on both sides of
the fuse.

e) Access to the compartment containing energized components when fuses are being
changed shall be blocked by a GPO-3 panel that is secured in position.

f) Individual parking stands shall be provided for each fuse mounting o allow
convenient installation of elbow accessories to accommodate grounding. A ground
rod shall be installed across the full width of the fuse compartments for connecting of
cable concentric neutrals. Fuse phases shall be equipped with cable guides to assist
in cable training and to prevent cables from interfering with movement of the fuse-
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access panel.

g) To provide maximum service life and to prevent corrosion of moving parts, all latches
and pivots in the fuse-handling mechanism shall be either painted steel, stainless steel,
or zinc-plated.

h) Fuse storage hooks shall be provided on fuse-termination compartment access
door(s). Each set of hooks shall allow the storing of three complete fuse assemblies
for power fuses. Storage hooks shall be for two holders when current-imiting fuses
are used.

1.7 SURGE ARRESTERS
A. Furnish factory installed 15kv rated atrestors at incoming terminals.
1.8 WARNING LABELS AND SIGNS
A.Labeling
1. Warning Signs
All external doors shall be provided with approved “WARNING HIGH VOLTAGE-KEEP
OUT" signs.
2. Nameplate, Ratings Labels & Connection Diagrams

a) The outside of both the front and back shall be provided with nameplates indicating the
manufacturer's name, catalog number, model number, and date of manufacture.

b) The inside of each door shall be provided with a ratings label indication the following:
voltage ratings, main bus continuous rating; short circuit ratings( amperes, RMS
symmetrical and MVA three-phase symmetrical at rated nominal voltage); the type of
fuse and its ratings including duty-cycle fault-closing capability; and interrupter switch
ratings, including duty cycle fault-closing capability and amperes short-time; RMS (
momentary asymmetrical and one-second symmetrical). A label indication equipment
is UL Listed shall be included when applicable.

c) A three-lined connection diagram showing interrupter switches, fuses and bus along
with the manufacture’s model number shall be provided on the inside of both the front
and rear doors, and on the inside of each switch-operating hub access cover.

B. Accessories

Furnish total of six () S&C SMU-40 fuses with the installation. 3 fuses are designated for
spares.

PART -2 NOT USED
PART -3 NOT USED

END OF SECTION 26 1329
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SECTION 26 2200 - LOW VOLTAGE TRANSFORMERS

PART 1 - GENERAL

11

A

1.2

A

1.3

A

B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes: Distribution, dry-type transformers rated 600 V and less, with capacities up to
1500 kVA.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for each type and size of transformer.
2. Include rated nameplate data, capacities, weights, dimensions, minimum clearances,

installed devices and features, and performance for each type and size of transformer.

Shop Drawings:

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment.

3. Include diagrams for power, signal, and control wiring.

PART 2 - PRODUCTS

21

A

22

A

B.

MANUFACTURERS

Source Limitations: Obtain each transformer type from single source from single manufacturer.

GENERAL TRANSFORMER REQUIREMENTS
Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
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C.

23

w

o

o

2.4

A

Transformers Rated 15 KVA and Larger: Comply with NEMA TP 1 energy-efficiency levels as
verified by testing according to NEMA TP 2.

Cores: Electrical grade, non-aging silicon steel with high permeability and low hysteresis losses.
Coils: Continuous windings without splices except for taps.

1. Internal Coil Connections: Brazed or pressure type.
2. Coil Material: Aluminum.

Shipping Restraints: Paint or otherwise color code bolts, wedges, blocks, and other restraints
that are to be removed after installation and before energizing. Use fluorescent colors that are
easily identifiable inside the transformer enclosure.

DISTRIBUTION TRANSFORMERS

Comply with NFPA 70, and list and label as complying with UL 1561.

Cores: One leg per phase.

Enclosure: Ventilated.

1. KVA Ratings: Based on convection cooling only and not relying on auxiliary fans.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent
taps below normal full capacity.

Insulation Class, Smaller than 30 kVA: 185 deg C, UL-component-recognized insutation system
with a maximum of 115-deg C rise above 40-deg C ambient temperature.

Insulation Class, 30 kVA and Larger: 220 deg C, UL-component-recognized insulation system
with a maximum of 115-deg C rise above 40-deg C ambient temperature.

IDENTIFICATION DEVICES

Nameplates: Engraved, laminated-plastic or metal nameplate for each distribution transformer,

mounted with corrosion-resistant screws. Nameplates and label products are specified in
Section 260553 "Identification for Electrical Systemns.”

PART 3 - EXECUTION

3.1

A

B.

C.

EXAMINATION

Examine conditions for compliance with enclosure- and ambient-temperature requirements for
each transformer.

Verify that field measurements are as needed to maintain working clearances required by NFPA
70 and manufacturer's written instructions.

Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where
transformers will be installed.
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D.

3.2

3.3

3.4

Verify that ground connections are in place and requirements in Section 260526 "Grounding
and Bonding for Electrical Systems" have been met. Maximum ground resistance shall be 5
ohms at location of fransformer.

Environment: Enclosures shall be rated for the environment in which they are located. Covers
for NEMA 250, Type 4X enclosures shall not cause accessibility problems.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install wall-mounted transformers tevel and plumb with wall brackets fabricated by transformer
manufacturer.

1. Coordinate installation of wall-mounted and structure-hanging supports with actual
transformer provided.

Install transformers level and plumb on a concrete base with vibration-dampening supports.
Locate transformers away from corners and not parallel to adjacent wall surface.

Secure transformer to concrete base according to manufacturer's written instructions.

Secure covers to enclosure and tighten all bolts to manufacturer-recommended torques to
reduce noise generation.

Remove shipping bolts, blocking, and wedges.

CONNECTIONS

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in UL
486A-486B.

Provide flexible connections at all conduit and conductor terminations and supports to eliminate
sound and vibration transmission to the building structure.

ADJUSTING

Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy
period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.
Optimum is defined as not exceeding nameplate voltage plus 5 percent and not being lower
than nameplate voltage minus 3 percent at maximum load conditions. Submit recording and tap
settings as test resuits.
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B. Output Settings Report: Prepare a written report recording output voltages and tap settings.

END OF SECTION 26 2200
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SECTION 26 2413 - SWITCHBOARDS

PART 1 - GENERAL

11

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Confract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:
1. Service and distribution switchboards rated 600 V and less.
2. Disconnecting and overcurrent protective devices.

ACTION SUBMITTALS

Product Data: For each switchboard, overcurrent protective device, surge protection device,

ground-fault protector, accessory, and component. )

1. Include dimensions and manufacturers' technical data on features, performance,
electrical characteristics, ratings, accessories, and finishes.

Shop Drawings: For each switchboard and related equipment,

1. Inciude dimensioned plans, elevations, sections, and details, including required
clearances and service space around equipment. Show tabulations of installed devices,
equipment features, and ratings.

2. Detail enclosure types for types other than NEMA 250, Type 1.

3. Detail bus configuration, current, and voltage ratings.

4, Detail short-circuit current rating of switchboards and overcurrent protective devices.

5. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

6. include time-current coordination curves for each type and rating of overcurrent

protective device included in switchboards. Submit on translucent log-og graft paper;
include selectable ranges for each type of overcurrent protective device.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For switchboards and components to include in emergency,
operation, and maintenance manuals.

1. in addition to Hems specified in Section 01 7823 "Operation and Maintenance Data,”
include the following:
a. Routine maintenance requirements for switchboards and all installed components.
b. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.
C. Time-current coordination curves for each type and rating of overcurrent protective

device included in switchboards. Submit on translucent log-log graft paper; include
selectable ranges for each type of overcurrent protective device.

DELIVERY, STORAGE, AND HANDLING

Deliver switchboards in sections or lengths that can be moved past obstructions in delivery
path.

Handle and prepare switchboards for installation according to NEMA PB 2.1.
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186

A

B.

C.

1.7

A

1.8

A

FIELD CONDITIONS

Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures
to provide pathway for moving switchboards into ptace.

Environmental Limitations:

1. Rate equipment for continuous operation under the following conditions unlfess otherwise
indicated:
a. Ambient Temperature: Not exceeding 104 deg F.
b. Altitude: Not exceeding 6600 feet.

Unusual Service Conditions: NEMA PB 2, as follows:
1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

COORDINATION

Coordinate layout and installation of switchboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

WARRANTY
Manufacturer's Warranty: Manufacturer agrees to repair or replace switchboard enclosures,

buswork, overcurrent protective devices, accessories, and factory installed interconnection
wiring that fail in materials or workmanship within specified warranty period.

PART 2 - PRODUCTS

21

A

SWITCHBOARDS

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following:

1. Eaton.

2. General Electric Company.

3. SIEMENS Industry, Inc.; Energy Management Division.

4, Square D; by Schneider Electric.

Source Limitations: Obtain switchboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
switchboards including clearances between switchboards and adjacent surfaces and other
items. Comply with indicated maximum dimensions.

Electrical Components, Devices, and Accessories; Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with NEMA PB 2.
Comply with NFPA 70.

Comply with UL 891.
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22

H.

Front-Connected, Front-Accessible Switchboards:

1.
2.
3.

Main Devices: Fixed, individuaily mounted.
Branch Devices: Panel mounted.
Sections front and rear alighed.

Indoor Enclosures: Steel, NEMA 250, Type 1.

Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish
over a rust-inhibiting primer on treated metal surface.

Removable, Hinged Rear Doors and Compartment Covers: Secured by captive thumb screws,
for access to rear interior of switchboard.

Hinged Front Panels: Allow access to circuit breaker, accessory, and blank compartments.

Buses and Connections: Three phase, four wire unless otherwise indicated.

1.

2.

3.

Provide phase bus arrangement A, B, C from front to back, top to bottom, and left to right

when viewed from the front of the switchboard.

Phase- and Neutral-Bus Material: Tin-plated, high-strength, electrical-grade aluminum

alloy with tin-plated aluminum circuit-breaker line connections.

Tin-plated atuminum feeder circuit-breaker line connections.

Load Terminals: insulated, rigidly braced, runback bus extensions, of same material as

through buses, equipped with mechanical connectors for outgoing circuit conductors.

Provide load terminals for future circuit-breaker positions at full-ampere rating of circuit-

breaker position.

Ground Bus: 1/4-by-2-inch-, equipped with mechanical connectors for feeder and branch-

circuit ground conductors.

Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire length of

switchboard's main and distribution sections. Provide for future extensions from both

ends.

Disconnect Links:

a. Isolate neutral bus from incoming neutral conductors.

b. Bond neutral bus to equipment-ground bus for switchboards utilized as service
equipment or separately derived systems.

Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indicated,

equipped with mechanical connectors for outgoing circuit neutral cables. Brace bus

extensions for busway feeder neutral bus.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with series-connected rating to
meet available fault currents.

1.

Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads
and instantanecus magnetic trip element for short circuits. Adjustable magnetic trip
setting for circuit-breaker frame sizes 250 A and larger.

Provide solid state trip where indicated on one line diagram and equipped with fong time,
short time, instantanecus and grand fault (where indicated). ‘

MCCB Features and Accessaories:

a. Standard frame sizes, trip ratings, and number of poles.
b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
material.
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PART 3 - EXECUTION

31

3.2

3.3

3.4

A.

EXAMINATION

Receive, inspect, handle, and store switchboards according to NEMA PB 2.1.

1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting straps
following manufacturer's instructions.

2. Use rolers, slings, or other manufacturer-approved methods if lifting straps are not
furnished.

3. Protect from moisture, dust, dirt, and debris during storage and installation.

4. Install temporary heating during storage per manufacturer's instructions.

Examine switchboards before installation. Reject switchboards that are moisture damaged or
physically damaged.

Examine elements and surfaces to receive switchboards for compliance with installation
tolerances and other conditions affecting performance of the Work or that affect the
performance of the equipment.

Proceed with instaliation only after unsatisfactory conditions have been corrected.
INSTALLATION

install switchboards and accessories according to NEMA PB 2.1.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and brackets,
and temporary blocking of moving parts from switchboard units and components.

Operating Instructions: Frame and mount the printed basic operating instructions for
switchboards, including control and key interlocking sequences and emergency procedures.
Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic. Mount
on front of switchboards.

Install filler plates in unused spaces of panel-mounted sections.

Install overcurrent protective devices, surge protection devices, and instrumentation.
1. Set field-adjustable switches and circuit-breaker trip ranges.

Comply with NECA 1.
CONNECTIONS

Bond conduits entering underneath the switchboard to the equipment ground bus with a
bonding conductor sized per NFPA 70.

Support and secure conductors within the switchboard according to NFPA 70.

Extend insulated equipment grounding cable to busway ground connection and support cable at
intervals in vertical run.

ADJUSTING

Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.
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B. Set field-adjustable circuit-breaker trip ranges as indicated.

3.5 PROTECTION

A, Temporary Heating: Apply temporary heat, to maintain temperature according to manufacturer's
written instructions, until switchboard is ready to be energized and placed into service.

END OF SECTION 26 2413
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SECTION 26 2416 - PANELBOARDS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Distribution panelboards.

2. Lighting and appliance branch-circuit panelboards.

ACTION SUBMITTALS

Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. Include dimensions
and manufacturers’ technical data on features, performance, electrical characteristics, ratings,
and finishes,

INFORMATIONAL SUBMITTALS

Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For panelboards and components to include in emergency,

operation, and maintenance manuals. In addition to items specified in Section 017823
"Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.
2. Time-current curves, including selectable ranges for each type of overcurrent protective

device that allows adjustments.

QUALITY ASSURANCE

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.
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1.7

C.

A.

Elecfrical Componends, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with NEMA PB 1.
Comply with NFPA 70.

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within
specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A

B.

C.

b.

GENERAL REQUIREMENTS FOR PANELBOARDS

Enclosures: Flush- and surface-mounted cabinets.
1. Rated for environmentat conditions at installed location.

a, indoor Dry and Clean Locations: NEMA 250, Type 1.

b. © Outdoor Locations: NEMA 250, Type 3R.

2, Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged
trim cover.
3. Finishes:

a, Panels and Trim: Steel and galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat.

b. Back Boxes: Galvanized steel,

4. Directory Card: Inside panelboard door, mounted in fransparent card holder.

Incoming Mains Location: Top and bottom. Contractor is to field coordinate locations for
incoming lugs to correlate with the feeder design/installation.

Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

Conductor Connectors: Suitable for use with conductor material and sizes.

Material: Hard-drawn copper, 98 percent conductivity.

Main and Neutral Lugs: Mechanical type.

Ground Lugs and Bus-Configured Terminators: Mechanical type.

Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.

BN
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2.2

23

2.4

5. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate
at same end of bus as incoming lugs or main device.

Service Equipment Label: NRTL labeled for use as service equipment for panelboards or load
centers with one or more main service disconnecting and overcurrent protective devices.

Future Devices: Mounting brackets, bus connections, filler plates, and necessary
appurtenances required for future installation of devices.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current
avaitable at terminals.

PERFORMANCE REQUIREMENTS

DISTRIBUTION PANELBOARDS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton.

2. General Electric.

3. Square D.

4 Siemens.

Panelboards: NEMA PB 1, power and feeder distribution type.

Doors: Secured with vault-type latch with tumbler lock; keyed alike.
1. For doors more than 36 inches high, provide two latches, keyed alike.

Mains: Circuit breaker or Lugs only. Refer to drawings. Provide circuit breaker main for all
panelboards directly connected to the load side of a transformers.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Bolt-on circuit breakers. ’

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires
mechanical release for removal.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton.

2. General Electric.

3. Square D.

4, Siemens.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

Mains: Circuit breaker or lugs only. Refer to drawings. Provide circuit breaker main for all
panelboards directly connected to the load side of a transformers.
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D.

E.

F.

2.5

A.

2.8

A

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

Doors: Conceated hinges; secured with flush latch with tumbler lock; keyed alike.

Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction box
equipped with ground and neutral terminal buses.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet

available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads,
and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip
setting for circuit-breaker frame sizes 250 A and larger.

2. Ground-Fault Equipment Protection (GFEP)} Circuit Breakers: Class B ground-fault
protection {30-mA trip).

3 Molded-Case Circuit-Breaker (MCCB) Features and Accessorigs:
a. Standard frame sizes, trip ratings, and number of poles.
b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
materials.

C. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID)
lighting circuits.

ACCESSORY COMPONENTS AND FEATURES

Accessory Set: Include tools and miscellaneous items required for overcurrent protective device
test, inspection, maintenance, and operation.

PART 3 - EXECUTION

3.1

A,

B.

C.

b.

3.2

A

B.

EXAMINATION
Receive, inspect, handle, and store panelboards according fo NECA 407,

Examine panelboards before installation. Reject panelboards that are damaged or rusted or
have been subjected to water saturation.

Examine elements and surfaces fo receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

Proceed with instailation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install panetboards and accessories according to NECA 407.

Temporary Lifting Provisions: Remove temporary fifting eyes, channels, and brackets and
temporary blocking of moving parts from panetboards.
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C.

D.

3.3

3.4

Mount top of trim 78 inches

Mount panelboard cabinet piumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

Install overcurrent protective devices and controllers not already factory installed.
Install filler plates in unused spaces.

1-inch empty conduits from panelboard into accessible ceiling space or space designated to be
ceiling space in the future. Stub four 1-inch empty conduits into raised floor space or below slab
not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing
load balancing.

Comply with NECA 1.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Section 26 0553 "ldentification for Electrical Systems.”

Create a directory to indicate instalied circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing. Use a computer
or typewriter to create directory; handwritten directories are not acceptable.

Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 26 0553 "ldentification for Electrical Systems."

Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Section 26 0553
"tdentification for Electrical Systems."

Panelboards will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

ADJUSTING

Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

Load Balancing: After Substantial Completion, but not more than 60 days after Final

Acceptance, meastre load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of
the facility and at time directed. Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment,

3. After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.
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4. Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard,
is not acceptable. Rebalance and recheck as necessary to meet this minimum
requirement.

35 PROTECTION
A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's

written instructions.

END OF SECTION 26 2416
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SECTION 26 2726 - WIRING DEVICES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply 1o this Section.
1.2 SUMMARY
A. Section Includes:

1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Weather-resistant receptacles.

1.3 DEFINITIONS
A EMI: Electromagnetic interference.
B. GFCI: Ground-fault circuit inferrupter.
C. Pigtail: Short lead used fo connect a device to a branch-circuit conductor.
D. RFI: Radio-frequency interference.

1.4 ADMINISTRATIVE REQUIREMENTS

A Coordination:
1. Receptacles for Owner-Furnished Equipment: Match plug configurations.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product.
1.6 CLOSEOUT SUBMITTALS

A Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuais that include labeling conditions.
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PART 2 - PRODUCTS

21

A.

2.2

2.3

24

2.5

MANUFACTURERS

Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

1. Hubbell Incorporated; Wiring Device-Kellems; Wiring Device-Kellems (Hubbell).

2. Leviton Manufacturing Co., Inc.

3. Pass & SeymourfLegrand (Pass & Seymour).

Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

GENERAL WIRING-DEVICE REQUIREMENTS

Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

Devices that are manufactured for use with modular plug-in connectors may be substituted
under the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.

2. Devices shall comply with the requirements in this Section.

STRAIGHT-BLADE RECEPTACLES

Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration
5-20R, UL 498, and FS W-C-596.

GFCI RECEPTACLES

General Description:

1. Straight blade, feed-through type.

2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.

3. Include indicator light that shows when the GFCI has malfunctioned and no longer
provides proper GFCI protection.

Duplex GFCI Convenience Receptacies, 125V, 20 A;

1. Products: Subject to compliance with requirements, provide one of the following:
a. Hubbell Incorporated; Wiring Device-Kellems.
b. Leviton Manufacturing Co., Inc; 7590.
o Pass & Seymour/legrand (Pass & Seymour); 2095.

TWIST-LOCKING RECEPTACLES

Single Convenience Receptacles, 125 V, 30 A: Comply with NEMA WD 1, NEMA WD 6
Configuration L5-30R, and UL 498. Refer to drawings for other specific configurations required.
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26 CORD AND PLUG SETS

A Description:

1. Match voltage and current ratings and number of conductors to requirements of
equipment being connected.

2. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket, with
green-insulated grounding conductor and ampacity of at least 130 percent of the
equipment rating.

3. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for
connection.

2.7 TOGGLE SWITCHES
A Comply with NEMA WD 1, UL 20, and FS W-5-896.

B. Switches, 120/277V, 20 A:
1. Products: Subject to compliance with requirements, provide one of the following:

a. Single Pole:

£} Cooper; AH1221.

2) Hubbell; HBL1221.

3) Leviton; 1221-2.

4) Pass & Seymour; CSB20AC1.
b. Three Way:

1) Cooper; AH1223.

2) Hubbell; HBL1223.

3) Leviton; 1223-2.

4) Pass & Seymour; CSB20AC3.
c. Four Way:

1} Cooper; AH1224.

2) Hubbell; HBL1224.

3) Leviton, 1224-2.

C. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 120/277 V, 20 A; for use
with mechanically held lighting contactors.
1. Products; Subject to compliance with requirements, provide one of the following:
a. Cooper; 1995.
b. Hubbell;, HBL1557.
C. Leviton; 1257.
d Pass & Seymour; 1251.

2.8 WALL-BOX DIMMERS

A. Dimmer controlling LED source must be 0.10V.

2.9 WALL PLATES

A Single and combination types shall match corresponding wiring devices.

Plate-Securing Screws: Metal with head color to match plate finish.

Material for Finished Spaces: 0.035-inch-thick, satin-finished, Type 302 stainless steel.
Material for Unfinished Spaces: Galvanized steel.

Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and
tabeled for use in wet and damp locations.

N

WIRING DEVICES 262726-3



TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

B.

C.

D.

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant thermoplastic with lockable cover.

Device Color: .
1. Wiring Devices Connected to Normal Power System: White
2. Wiring Devices Connected to Emergency Power System: Red.

Wall Plate Color: For plastic covers, match device color.

PART 3 - EXECUTION

3.1

A

B.

C.

D.

INSTALLATION

Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device
boxes and do not cut holes for boxes with routers that are guided by riding against
ouiside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

3. install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall.

4, Install wiring devices after all wall preparation, including painting, is complete.

Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shaft meet provisions of NFPA 70,
Article 300, without pigtails.

4, Existing Conductors: -
a. Cut back and pigtail, or replace all damaged conductors,
b. Straighten conductors that remain and remove corrosion and foreign matter.
C. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

Device Installation:

1. Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last

possible moment.
4, Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
7. When conductors larger than No. 12 AWG are instalied on 15- or 20-A circuits, splice No.
12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
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3.2

3.3

9, When mounting info metal boxes, remove the fiber or plastic washers used to hold
device-mounting screws in yokes, allowing metal-to-metal contact.

Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the right.

2. Instalt hospital-grade receptacles in patient-care areas with the ground pin or neutral
blade at the top.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outiet boxes when standard device plates do not fit flush or do not cover rough wal opening.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.

Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.

GFCI RECEPTACLES

install non-feed-through-type GFCl receptacles where protection of downstream receptacles is
not required.

IDENTIFICATION

Comply with Section 26 0553 "ldentification for Electrical Systems.”

Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or

engraved machine printing with black-filled lettering on face of plate, and durable wire markers
or tags inside outlet boxes.

END OF SECTION 26 2726
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SECTION 26 2816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Fusible switches.
2. Nonfusible switches.
3. Molded-case circuit breakers (MCCBs).
4, Enclosures.
1.3 DEFINITIONS

Al NC: Normally closed.

8. NO: Normally open.

1.4 ACTION SUBMITTALS

A Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers’ technical data
on features, performance, electrical characteristics, ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.

2. Current and voitage ratings.

3. Short-circuit current ratings (inrterrupting and withstand, as appropriate).

4. Include evidence of NRTL listing for series rating of instalted devices.

5. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.

6. include time-current coordination curves {average melt) for each type and rafing of
overcurrent protective device; include selectable ranges for each type of overcurrent
protective device.

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections,

details, and attachments to other work.

1.

Wiring Diagrams: For power, signal, and controf wiring.
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1.5

1.6

1.7

A.

@

A

B.

A

QUALITY ASSURANCE

Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single source from
single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

Flectrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.
PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg Fand not exceeding 104 deg F.

2. Altitude: Not exceeding 6600 feet.

interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging to

provide temporary electric service according to reguirements indicated:

1. Notify Construction Manager no fewer than seven days in advance of proposed
interruption of electric service.

2. indicate method of providing temporary electric service.

3. Do not proceed with interruption of electric service without Construction Manager's
written permission.

4, Comply with NFPA 70E.
COORDINATION
Coordinate layout and installation of switches, circuit breakers, and components with equipment

served and adjacent surfaces. Maintain required workspace clearances and required
clearances for equipment access doors and panels.

PART 2 - PRODUCTS

21

A

FUSIBLE SWITCHES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton

2. General Electric.
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22

23

3. Square D.
4, Siemens.
Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,

horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with
capability to accept three padiocks, and interfocked with cover in closed position.

Accessories.

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are
specified.

3. Auxiliary Contact Kit: One NO/NC (Form "C") auxiliary contact(s), arranged to activate
before switch blades open.

4, Lugs: Mechanical type, suitable for number, size, and conductor material.
NONFUSIBLE SWITCHES

Manufacturers: Subject to compliance with reguirements, available manufacturers offering
products that may be incorporated info the Work include, but are not limited to, the following:

Type GD, General Duty, Single Throw, 600 A and Smalfer: UL 98 and NEMA KS 1, horsepower
rated, lockable handle with capability to accept two padiocks, and interlocked with cover in
closed position.

Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.

Accessories:
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Auxitiary Contact Kit: One NO/NC (Form "C") auxiliary contact(s), arranged to activate
before switch blades open.

3. Lugs: Mechanical type, suitable for numbet, size, and conductor material.
MOLDED-CASE CIRCUIT BREAKERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

General Requirements: Gomply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting
capacity to comply with available fault currents.

Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overioads and
instantaneous magnetic trip element for short circuifs. Adjustable magnetic frip setting for
circuit-breaker frame sizes 250 A and larger.

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 262816-3



TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

D.

2.4

A

Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
ENCLOSURES

Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to
comply with environmental conditions at installed location.

1. indoor, Dry and Clean Locations: NEMA 250, Type 1.

2. Outdoor Locations: NEMA 250, Type 3R.

PART 3 - EXECUTION

3.1

A

B.

3.2

A.

B.

C.

D.

3.3

A

34

A.

B.

EXAMINATION

Examine elemenis and surfaces o receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION

Install individual wall-mounted swiiches and circuit breakers with tops at uniform height unless
otherwise indicated.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

Install fuses in fusible devices.

Comply with NECA 1.

IDENTIFICATION

Comply with requirements in Section 26 0553 "Identification for Electrical Systems.”

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and

to assist in testing.

Acceptance Testing Preparation:
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3.5

1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.

2. Test continuity of each circuit.
Tests and Inspections:

1. Perform each visual and mechanical inspection and electrcal test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Comrect malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.

ADJUSTING

Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

END OF SECTION 26 2816

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 262816-5






TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

SECTION 26 3213 - PARALLELED ENGINE GENERATOR

PART 1 - GENERAL

1.1 SUMMARY
A Section Includes:

Spark-Ignited Engine.

Natural Gas Fuel Supply System.

Control and monitoring.

Generator overcurrent and fault protection.

Generator, exciter, and voltage regulator.

Outdoor engine generator enclosure {where selected).
Vibration isolation devices (where applicable).

Noorh e

B. Related Requirements:

1. Section 26 3623 "Automatic Transfer Switches" for transfer switches including sensors and
relays to initiate automatic-starting and -stopping signals for engine generators.
1.2 DEFINITIONS

A EPS: Emergency power supply. A

B. EPSS: Emergency power supply system.

C. Operational Bandwidth: The total variation from the lowest to highest value of a parameter over
the range of conditions indicated, expressed as a percentage of the nominal value of the
parameter.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

2. Include thermal damage curve for generator.

3. Include time-current characteristic curves for generator protective device.

4. Include fuel consumption rate at 0.8 power factor at 0.5, 0.75-, and 1.0-times generator
capacity.

5. Include generator efficiency at 0.8 power factor at 0.5, 0.75-, and 1.0-times generator
capacity.

6. Include generator characteristics, including, but not limited to, kilowatt rating, efficiency,

reactance’s, and short-circuit current capability.
B. Shop Drawings:

1. Dimensioned Outline Drawings of Equipment Unit; With engine and generator mounted on
rails, identify center of gravity and total weight for provided components; fuel tank,
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enclosure, silencer, base tank, each piece of equipment not integral to the engine
generator.

2. include details of eguipment assemblies. indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Identify fluid drain ports and clearance requirements for proper fiuid drain.

4. Design caiculations for selecting vibration isolators and seismic restraints and for designing
vibration isolation bases.

5. Vibration isolation Base Details: Detail fabrication including anchorages and attachments
fo structure and to supported equipment. Include base weights.

8. Include diagrams for power, signal, and control wiring. Complete schemalic, wiring, and
interconnection diagrams indicating terminal markings for engine generators and functional
refationship between all electrical components.

7. Rigging Information: Indicate location of each lifting attachment, generator-set center of
gravity, and total package weight in submittal drawings.

1.4 INFORMATIONAL SUBMITTALS
A Seismic Qualification Data: Certificates, for engine generator, accessories, and components, from
manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of

2.

assembled components or on calculation.
Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

B. Source Quality-Control Reports: Including, but not limited to, the following:

1.

4.
5.
6

Certified summary of prototype-unit test report. Perform tests at rated load and power
factor. Provide the following test resuits:

Maximum Power Level

Maximum Motor Starting (sKVA)

Structural Soundness

Torsional Analysis

Transient Response

Alternator Temperature Rise

Engine Cooling Requirements (unit mounted radiator)
Harmonic Analysis (per IEEE-115 and ANSI-100)
Voltage Regulation

Endurance Testing

eI e a0 T

Certified Test Reports: For components and accessories that are equivalent, but not
identical, to those tested on prototype unit.

Report of factory test on units to be shipped for this Project, indicating evidence of
compliance with specified requirements.

Report of sound generation.

Report of exhaust emissions indicating compliance with applicable regulations,

Certified Torsional Vibration Compatibility: Comply with NFPA 110.

C. Field quality-control reports. Field start up report and unit in-service documentation, including
load bank test results if applicable.

PARALLELED ENGINE GENERATOR 26 3213-2



TULSA ZOO - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

1.5

A

1.6

1.7

CLOSEQUT SUBMITTALS

Operation and Maintenance Data: For packaged engine generators to include in emergency,
operation, and maintenance manuals. Include manufacturer's recommended maintenance and
periodic testing plan in accordance with NFPA 110, Chapter 8.

Furnish extra materials required by local Authority Having Jurisdiction (AHJ) and defined in project
documents that match products installed and that are packaged with protective covering for
storage and identified with labels describing contents.

QUALITY ASSURANCE

The generator set covered by these specifications shall be designed, tested, rated, assembled
and installed in accordance with all applicable standards below:

CSA C22.2, No. 14-M91 Industrial Control Equipment.
CSA C22.2, No. 100 Motors and Generators

CSA 28215

EN 61000-6

EN 55011

FCC Part 15 Subpart B

ISO 8528

IEC 61000

UL 508

10, UL 2200

1. UL 142

12. UL 8200

13.  Designed to allow for installed compliance to NFPA 37, NFPA 70, NFPA 99 and NFPA 110

WONGO R LN

Manufacturer Quailifications:

.

Current certificate holder for ISO 9001 compliance.

2. The power system shall be produced by a manufacturer who has produced this type of
equipment for a period of at least 25 years and who maintains a service organization of
factory-authorized generator technicians available twenty-four hours a day throughout the
year.

3. Manufacturing and assembly of products must be done in the United States using

domestically sourced materials to the extent practical.

Installer Qualifications: An authorized representative who is trained and cerlified by the
manufacturer on stationary power systems.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged
engine generators and associated auxiliary components that fail in materials or workmanship
within specified warranty period.

1. Warranty: 5 Year Comprehensive from date of Substantial Completion.

2. A Comprehensive Warranty is defined as the manufacturer covering replacement parts,
tabor, and limited technician travel costs for covered warranty repairs during the listed
warranty period. A Limited warranty is defined as the manufacturer covering replacement
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parts, labor, and limited technician travel costs for the first 2 years and then replacement
parts for the remainder of the listed warranty period.

PART 2 - PRCDUCTS

2.1

A

2.2

MANUFACTURERS

Basis-of-Design Product: Subject to compliance with requirements, provide Generac Power
Systems, Inc.; Three 350 kW, 21.9L with a K0350124Y21-350kW alternator and integrated
paralleling controls. The Three Phase generator shall be rated for 350 kW at 480 volts and 60
Hz, at 0.8 power factor lagging while operating at a maximum ambient temperature of 122
Eahrenheit and maximum altitude of 3500 feet above sea level without reduction in electrical
output capacity. Comparable products by one of the following will also be considered:

1. Caterpillar, Inc.
2. Cummins Power Generation.

Source Limitations: Obtain packaged engine generators and auxiliary components from single
source from single manufacturer. "Source Limitations: Obtain packaged engine generators and
auxiliary components from single supplier. The equipment supplied and installed shall meet the
requirements of NEC and all applicable local codes and regulations. All equipment shall be new,
of current production. There shall be one source responsibility for warranty, parts and service
through a local representative with factory certified service personnel.

Requests for substitutions shall be made a minimum of ten (10) days prior to bid date.
Manufacturers catalog data and a completed generator sizing model using the proposed
manufacturer's generator sizing software shali accompany each request and authorized
acceptance shall be addenda only. Should any substitutions be made, the contractor shall bear
responsibility for the installation, coordination and operation of the system as well as any
engineering and redesign costs, which may result from such substitutions.

PERFORMANCE REQUIREMENTS
NFPA Compliance:

Comply with NFPA 37.
Comply with NFPA 70.

Comply with NFPA 99.
Comply with NFPA 110 requirements for Leve!l 1 EPSS.

Ll NS

UL Compliance: Engine generator assembly and factory enclosure (if provided) shall be UL 2200
listed.

Engine Exhaust Emissions: Comply with applicable US EPA, State and Local Government
requirements. Spark-ignited Stationary Emergency: Engines shall be certified by the
manufacturer to comply with 40 CFR Part 60 Subpart JJJJ, Table 1, Emission Standards for
Stationary Emergency Sl Engines and Table 2, Requirements for Performance Tests.
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2.3

A

ENGINE GENERATOR ASSEMBLY DESCRIPTION
Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories.

Flectrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a gualified testing agency, and marked for intended location and use.

Power Rating: Standby.

Service Load: The generator system shall consist of multiple Generac model 350 kW, 21.9L with
a K0350124Y21-350kW alternator. Each generator unit shall provide 350 kW and 437.5 kVA while
operating at the maximum ambient operating temperature and elevation specified in the project
documents.

Power Factor: 0.8 lagging.

Frequency: 60 Hz.

Voltage: 480 Volts ac.

Phase: Three Phase, Four Wire.

Induction Method: Naturally aspirated or Turbocharged.
Governor: Adjustable isochronous, with speed sensing.

Mounting Frame: Structural steel framework to maintain alignment of mounted components
without depending on concrete foundation. Provide lifting attachments sized and spaced to
prevent deflection of base during lifting and moving.

Nameplates: For each major system component to identify manufacturer's name, model and
serial number of component.

Engine Generator Performance:

1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no
foad to full load.

2. Transient Voltage Performance: Not more than 11.67 percent variation for 50 percent step-
load increase or decrease at unity power factor. Violtage shall recover and remain within
the steady-state operating band within three seconds.

3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no
load to full lvad.

4, Steady-State Frequency Stability: When system is operating at any constant load within
the rated load, there shall be no random speed variations outside the steady-state
operational hand and no hunting or surging of speed.

5. Transient Frequency Performance: Less than 3.5 Hertz variation for 50 percent step-load
increase or decrease at unity power factor. Frequency shall recover and remain within the
steady-state operating band within five seconds.

6. Output Waveform: At no load, harmonic content measured fine to line or line to neutral shall
not exceed 5 percent total and 3 percent for single harmonics. Telephone influence factor,
determined in accordance with NEMA MG 1, shall not exceed 50 percent.

7. Sustained Short-Circuit Current: For a three-phase, bolied short circuit at system output
terminals, system shall supply a minimum of 300 percent of rated full-load current for not
tess than 10 seconds and then clear the fault automatically, without damage to generator
system components.
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8. Start time to comply with NFPA system requirements.

N. Parallel Engine Generators

a.

The generator controller shall be capable of paralleling with other generators of the
same controller type using a dedicated communications network between the
generator controllers and integrated {commonly referred as onboard) paralieling
capabilities.

The controller shall support paralleting up to sixteen generators on a common bus.
Automatic reactive output power control and load sharing between engine generators
operated in parallel.

The parallel generator system controller shall be capable of managing six levels of load
shedding (Automatic regulation, automatic connection to a common bus, and
automatic synchronization, with manual controls and instruments to monitor and
control paralieling functions).

Digital communications shall enhance system operation but shall not be required to
synchronize or operate the generators in parallel. Systems that require external control
hardware or digital communications to synchronize and operate the generators in
parallel are not acceptable. During a failure of generator load share communications
(analog or digital), generators must be able fo start, parallel, and load share.

Control systems that have any systemic single point failure modes are not acceptable.
This is inclusive of systems that rely on reactive cross current and isochronous load
sharing control loops. During start-up commission, all load share and communication
lines will be opened while the generators are running. The generators must continue
running and continue to share load.

Protective Relays. The controller shall provide a standard set of protective relay
functions with programmable limits and time delays that include Under Voltage (27),
Reverse Power (32R), Over Power (320), Loss of Field (40 Reverse VARS), Over
Voltage (59), Over Frequency (810}, and Over Current with Voltage Range.

Circuit Breaker/Contactor Control

The controller shall be capable of operating a circuit breaker or contactor to apply
electricity to the paralle] electrical bus.

The controller system shall have a contact to provide an energizing signal to open or
close the circuit breaker or contactor.

The controller wilt monitor current to detect an individual faiture and open the respective
generator circuit breaker or contactor (separating the generator from the common
bus).

24 ENGINE PERFORMANCE

A. Fuel: Natural gas shall be "pipeline grade” meeting the following conditions:

oA WN

Methane number 80 or greater.

High heating value shall be within the range of 950 - 1,150 BTU/scf.
Hydrogen sulfide shalf not exceed 0.3 g/100 scf.

Total sulfur shall not exceed 20 g/100 scf.

Water vapor content shall not exceed 0.32 g/100 scf.,

B. Rated Engine Speed: 1800 rpm.

C. Lubrication System to be engine mounted.

1. Oil filter shall be engine-mounted replaceable cartridge type with integral bypass valve, in
accordance with manufacturer recommendations.
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2. Thermostatic Control Valve: Controf flow in system to maintain optimum oil temperature,
Unit shall be capable of full flow and is designed to be fail-safe.
3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable container

with no disassembly and without use of pumps, siphons, special tools, or appliances.

Jacket Coolant Heater: Jacket water heater shall be sized per NFPAT10, and UL listed to ensure
that genset will start within the specified time period and ambient conditions.

integral Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine
generator set mounting frame and integral engine-driven coolant pump.

1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water,
with anticorrosion additives as recommended by engine manufacturer.

2. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum
closed-loop coolant system pressure for engine used. Equip with gauge glass and petcock.

3. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow

automatically to maintain optimum constant coolant temperature as recommended by
engine manufacturer.

4. Maximum Ambient Operating Temperature on Radiator: 104 degrees F (40 degrees C).

5. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer
covering of aging-, UV-, and abrasion-resistant fabric.

a. Rating: 50-psig (345-kPa) maximum working pressure with cootant at 180 deg F (82
deg C), and noncollapsible under vacuum.

b. Meets SAE 100R1A Type S, EN853 1SN, 1SO 1436-1 Type 1SN

c. a Fittings: Flanges or steel pipe nipples with clamps to suit piping and equipment
connections.

Muffler/Silencer:

1. Critical type, sized as recommended by engine manufacturer and selected with exhaust
piping system to not exceed engine manufacturer's engine backpressure requirements.

Air-Intake Filter; Heavy duty, engine-mounted air cleaner with replaceable dry-filter element and
"blocked filter" indicator.

Starting System: 12 or 24-V electric, with negative ground.

1. Cranking Cycle: As required by NFPA 110 for system level specified.

2. Battery: Lead acid, with capacity within ambient temperature range specified in
"Performance Requirements" Article to provide specified cranking cycle as required by
NFPA 110 for system level specified.

3. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage regulation
and 35 minimum continuous rating.
4. Battery Charger: Current-limiting, automatic-equalizing, and float-charging type designed

for lead-acid batteries. Unit shall comply with UL 1236 and NFPA 110 Section 5.6.4.6 for
Level 1 systems.:

FUEL SYSTEM — NATURAL GAS

Comply with NFPA 37.

Operating Pressure: 11 inches of water column.

Flowrate: Maximum gas flow demand at 100% load: 4140 cubic feet per hour.
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A

CONTROL AND MONITORING

Automatic Starting System Sequence of Operation: When mode-selector switch on the controf
and monitoring panel is in the automatic position, remote-control contacts in one or more separate
automatic transfer switches initiate starting and stopping of engine generator. When mode-
selector switch is switched to the on position, engine generator starts. The off position of same
switch initiates engine generator shutdown. When engine generator is running, specified system
or equipment failures or derangements automatically shut down engine generator and initiate
alarms.

Manual Starting System Sequence of Operation: Switching on-off switch on the generator control
panel to the on position starts engine generator. The off position of same switch initiates engine
generator shutdown. When engine generator is running, specified system or equipment failures
or derangements automatically shut down engine generator and initiate alarms.

Provide minimum run time control set for 15 minutes with override only by operation of a remote
emergency-stop switch.

Control pane! must comply with UL 6200. The controller shall meet ASTM B117 (salt spray test).

Connection to Building Management: Provide connections for data transmission of indications to
remote data terminals via Modbus.

Environmentally Hardened Design: Open circuit boards, edge cards, and PC ribbon cable
connections are unacceptable.

PCB Construction: Circuit boards with surface-mounted components to provide vibration
durability. Circuit boards utilizing large capacitors or heat sinks must utilize encapsulation
methods to securely support these components.

Configuration:

1. Operating and safety indications, protective devices, basic system controls, and engine
gauges shall be grouped in a common control and monitoering panel mounted on the engine
generator. Mounting method shall isolate the control panel from engine generator vibration.
Panel powered from the engine generator battery.

Control and Monitoring Panel:

1. Digital engine generator controller with integrated touch screen, controls, and
microprocessor, capable of local and remote control, monitoring, and programming, with
battery backup.

2. Instruments: Located on the control and monitoring panel and viewable during operation.

Engine lubricating-oil pressure gauge.
Engine-coolant temperature gauge.

DG voltmeter (alternator battery charging).
Running-time meter.

AC volimeter, for each phase.

AC ammeter, for each phase.

AC frequency meter.

Generator-voltage adjusting feature.

T@ e oo T

3. Contrals and Protective Devices: Confrols, shutdown devices, and common alarm
indication, including the following:

PARALLELED ENGINE GENERATOR 26 3213-8




TULSA Z0O0 - RAINFOREST APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES

PROJECT NUMBER: CP 24-20

Cranking control equipment.

Run-Off-Auto switch.

Control switch not in automatic position alarm.
Overcrank alarm.

Qvercrank shutdown device.

Low-water temperature alarm.

High engine temperature pre-alarm.

High engine temperature.

High engine temperature shutdown device.
Overspeed alarm.

Overspeed shutdown device.

Low fuel main tank.

AT T FQ@TMe 00T

i) Low-fuel-level alarm shall be initiated when the level falls below that required
for operation for duration required for the indicated EPSS class.

Coolant low-leve! alarm.

Coolant low-level shutdown device.

Coolant high-temperature prealarm.

Coolant high-temperature alarm.

Coolant low-temperature alarm.

Coolant high-temperature shutdown device.
EFS load indicator.

Battery high-voitage alarm.

{.ow cranking voltage alarm.

Battery-charger malfunction alarm.

Battery low-voltage alarm.

Lamp test.

Contacts for local and remote common alarm.
Remote manual stop shutdown device.

Total engine run hours, non-resettable.
Engine generator metering, including voltage, current, heriz, Kilowatt, kilovolt
ampere, and power factor.

S<ET®OSQ0TOS3

oW N X
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J. Engine Generator Metering: Comply with [Section 26 0913 "Electrical Power Monitoring and
Control."] [Section 26 2713 "Electricity Metering."] [Section 26 0913 "Electrical Power Monitoring
and Control" and Section 26 2713 "Electricity Metering."]

K External Alarm & Status Relays: Provide a separate terminal block, factory wired to Form C dry
contacts, for each alarm and status condition required by Building Management or other external
systems as shown on electrical drawings.

L. Common Remate Panel with Common Audible Alarm: Include necessary contacts and terminals
in control and monitoring panel. Remote panel shall be powered from the engine generator
battery.

M. Remote Alarm Annunciator: An LED indicator light labeled with proper alarm conditions shafl
identify each alarm event, and a common audible signal shall sound for each alarm condition.
Silencing switch in face of panel shall silence signal without altering visual indication. Connect so
that after an alarm is silenced, clearing of initiating condition will reactivate alarm until silencing
switch is reset. Cabinet and faceplate are surface- or flush-mounting type to suit mounting
conditions indicated.

1. Overcrank atarm.
2. Low water-temperature alarm.
3. High engine temperature pre-alarm.
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©oNG ;s

High engine temperature alarm.

Low tube oil pressure alarm.

Qverspeed alarm.

Low fuel main tank alarm.

L.ow coolant level alarm.

Low cranking voitage alarm.

Contacts for local and remote common atarm.
Audible-alarm silencing switch.

Air shutdown damper when used.

Run-Off-Auto switch.

Control switch not in automatic position alarm.
Fuel tank derangement alarm.

Fuel tank high-level shutdown of fuel supply alarm.
Lamp test.

Low-cranking voltage alarm.

Generator overcurrent-protective-device not-closed alarm.

Remote Emergency-Stop Switches: Provide remote emergency stop switch for each individual
generator mounted on a stand at end of the generator pad. Each switch shall be mounted in a
weatherproof enclosure with protective cover and clearly marked with the generator each swiich
controls. Refer to electrical drawings for additional information. Electrical contractor to coordinate
final exact location with engineer, owner and local AHJ.

Data Logging.

1.

Event Logging — the controller keeps a record of up to 8,000 events with date and time
locally for warning and shutdown faults. This event log can be downloaded onto a USB
storage device or onto a PC through the service program.

Event Snapshot — the control system shall capture 15 seconds of critical data around the
time a fault or warning. This data shall be viewable on the controller and downloadable.
Data Logging — the controlier shall allow customized parameters to be logged based ona
start trigger from the controller interface.

a. The parameters are selectable from all monitored parameters.

b. The sample period shall be configurable from 1 second to 1 day.

c. The collected data shall be stored on a USB storage device plugged into the control
panel.

GENERATOR OVERCURRENT AND FAULT PROTECTION

Overcurrent protective devices shall be coordinated to optimize selective tripping when a short
circuit occurs.

1.

Overcurrent protective devices for the entire EPSS shall be coordinated to optimize
selective tripping when a short circuit occurs. Coordination of protective devices shall
consider both utility and EPSS as the voltage source.

Overcurrent protective devices for the EPSS shall be accessible only to authorized
personnel.

Generator Overcurrent Protective Device:

1.

Unit mounted circuit breakers. Rating, ampacity, accessories, as shown on drawings or as
listed below:
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2.8

2. Molded-case circuit breaker, electronictrip type; 100 percent rated, complying with

UL 489:

a. Tripping Characteristics: Adjustable long-time and short-time delay and
instantaneous.

b. Trip Settings: Selected to coordinate with generator thermal damage curve.

C. Shunt Trip: Connected to trip breaker when engine generator is shut down by other
protective devices.

d. Mounting: Adjacent to, or integrated with, control and monitoring panel.

Generator Controller Integrated Alternator Protective Functions:

1. Short-time 12t function : Generator controlier-based function shall continuously monitor
current level in each phase of alternator output, integrate alternator heating effect over
time, and predict when thermal damage of aiternator will occur. As overcurrent heating
effect on the alternator approaches the thermal damage point of the unit, protector switches
the excitation system off, opens the generator disconnect device, and shuts down the
engine generator. When signaled by generator protector or other engine generator
protective devices, a shunt-trip device in the generator disconnect switch shall open the
switch to disconnect the generator from load circuits.

2. Long-time function: initiates a generator overload alarm when generator has operated
at an overload equivalent to 110 percent of full-rated load for 60 seconds. Indication for
this alarm is integrated with other engine generator malfunction alarms. Contacts shall be
available for load shed functions.

3. Short-circuit fault clearing: Under single- or three-phase fault conditions, regulates
generator to 300 percent of rated full-load current for up to 10 seconds.
4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated

voltage to avoid overshoot.

GENERATOR, EXCITER, AND VOLTAGE REGULATOR
Comply with NEMA MG 1.

Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated
integrally with generator rotor.

Electrical Insulation: Class H.

Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other voltages
if required.

Range: Provide range of output voltage by adjusting the excitation level.

Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated capacity.
Stator shall be skewed construction to minimize harmonic voltage distortion.

Enclosure: Drip proof.

Instrument Transformers: Mounted within generator enclosure.

Voltage Regulator:
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2.9

1. Voltage Regulator: Solid-state type, separate from exciter. The digital voltage regulator
shall be microprocessor based with fully programmable operating and protection
characteristics. The regulator shall maintain steady-state generator output voltage within
+/- 0.25% for any constant load between no load and full load. The regulator shall be
capable of sensing true RMS. The regulator shall provide an adjustable Volts/Hz slope
regulation characteristic in order to optimize voltage and frequency response for site
conditions.

2. Alternator Excitation: Permanent Magnet Generator (PMG) shall provide excitation power
for optimum motor starting and short circuit performance.

3 The generator must accept rated load in one-step.

4. System Transient Voltage Performance: Alternator shall be capable of supplying 1165
sKVA with a voltage dip not more than 35% at 0.3 starting power factor. Sustained voltage
dip data or manufacturer-published SKVA numbers based on unity PF altemator-only
dynamometer testing will not be accepted.

Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew
point. The strip heater shall be wired directly to the incoming power distribution panel or toad
center.

Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.

OUTDOOR ENGINE GENERATOR ENCLOSURE
Basis of design is & Sound Level 2.

Generator packaged within manufacturer's weather protective, sound attenuated enclosure.
Enclosure and generator set shall be UL 2200 Listed as a system.

Enclosure Construction: Minimum 14-gauge construction. Roof construction shall be raised-
seam, gasket-free interfocking panels. Rivets shall not be used on external painted surfaces.
Pesign shall be rodent resistant.

Doors shall be equipped with lift-off pin and sleeve type hinges to allow access to the engine,
alternator, and control panel. Hinges shall be adjustable for door alignment. Hinges and all
exposed fasteners shall be stainless steel. Each door shall be equipped with minimum 2-point
latching mechanism and identical keys. Perimeter of all door openings shall include polyethylene
gasket.

Upward discharging exhaust hood for engine cooling airflow and exhaust.
Engine exhaust silencer mounted within enclosure discharge hood.

Enclosure Finish: Electrostatic applied powered paint, baked and finished to manufacturer's
specifications. Finish system shall be subjected to the following tests:

ASTM D1186 - 87; 2.5+ mii Paint Thickness

ASTM D3363 - 92a; Material Hardness

ASTM D522 - B; Resistance to Cracking

ASTM D3359 - B; Adhesion

ASTM B117 D 1654; Resistant to Salt Water Corrosion
ASTM D1735 D 1654; Resistant to Humnidity

ASTM 2794 93 (2004); Impact Resistance

SAE J1690 - UV Protection”

NGRS
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H.

2.10

Enclosure Color; Manufacturer's standard color, or custom color matched based on architect's
design with color sample provided to generator manufacturer.

Wind Rating: Enclosure shall be constructed to attain basic wind speed rating of 110 MPH; WIF
1.15, Exposure Category "C", Building Classification "Enclosed", Topographic Factor Kzt = 1.
Wind Design Pressures: windward, 20.6 ib./ft"2; leeward, -12.9 b./ft"2; roof, -18.0 Ib./#*2."

Snow Load Rating: Minimum 70 pounds per square foot,

Engine-Cooling Airflow through Enclosure: Maintain temperature rise of system components
within required limits when unit operates at 110 percent of rated load for two hours with ambient
temperature at top of range specified in system service conditions.

Sound Insulation: Enclosure and air discharge hood completely lined with reflective silver mylar
faced sound attenuating closed cell foam that meets UL 94 HF1 standards for flammability
(FMVSS 302 test method). Roof sound insulation panels shall include additional mechanical
retention.

Sound Performance: The engine generator, while operating at full rated load, shall not exceed
76.00 dBA average measured at 23 ft (7 meters) from the engine generator in a free field
environment.

Louvers: Fixed-engine, cooling-air inlet and discharge. Stormproof and drainable louvers prevent
entry of rain and show.

Convenience Outlet: Factory-wired convenience 120v duplex-outlet within enclosure, GFCI.

SOURCE QUALITY CONTROL

Prototype Testing: Factory test engine generator using same engine model, constructed of
identical or equivalent components and equipped with identical or equivalent accessories.

1. Tests: Comply with IEEE 115 and with NFPA 110, Level 1 Energy Converters.

Project-Specific Equipment Tests: Before shipment, factory test engine generator and other
system components and accessories manufactured specifically for this Project. Perform tests at
rated load and power factor. Include the following tests:

1. Test components and accessories furnished with installed unit that are not identical to
those on tested prototype to demonstrate compatibility and reliability.

Test generator, exciter, and veltage regutator as a unit.

FFull load run.

Maximum power.

Voltage regulation.

Transient and steady-state govemning.

Single-step load pickup.

Safely shutdowns.

Report factory test results within 10 days of completion of test.

©oNDARS LN
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2.1

A

FINISHES

Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over corrosion-
resistant pretreatment and compatible primer.

PART 3 - EXECUTION

3.1

A

3.2

3.3

w

3.4

A

EXAMINATION

Examine areas, equipment bases, and conditions, with Installer present, for compliance with
reguirements for installation and other conditions affecting packaged engine generator
performance.

Examine roughing-in for piping systems and electrical connections. Verify actual locations of
connections before packaged engine generator instaltation.

Proceed with instailation only after unsatisfactory conditions have been corrected.

PREPARATION

Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary electrical service in accordance with requirements indicated:

1. Notify Project Manager in advance of proposed interruption of electrical service.
2. Do not proceed with interruption of electrical service without written permission.
INSTALLATION

Comply with NECA 1 and NECA 404.

Comply with packaged engine generator manufacturers' written installation and alignment

instructions and with NFPA 110.
Equipment Mounting:

1. Install packaged engine generators on cast-in-place concrete equipment bases or steel
dunnage as indicated on drawings.

2. Coordinate size and location of mounting bases for packaged engine generators.

3. Install unit with vibration isolation devices described in section 2.11.

FIELD QUALITY CONTROL

Tests and Inspections: The supplier of the electric generating plant and associated items covered
herein shall provide factory certified technicians to inspect the completed instaliation and to
perform an initial startup inspection fo include:

1. Ensuring the engine starts (both hot and cold) within the specified time.
2. Verification of engine parameters within specification.
3. Verify no load frequency and voltage, adjusting if required.
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3.5

3.6

4. Test all automatic shutdowns of the engine-generator.
5. Perform a load test of the electric plant, ensuring full load frequency and voltage are within
specification by using building load.

NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to those
specified here, including, but not limited to, single-step full-load pickup test.

Battery and Charger Tests:

1. Measure charging voltage and voltages befween available battery terminals for full-
charging and float-charging conditions.

2. Verify that measurements are within manufacturer’s specifications.”

System Integrity Tests: Verify proper installation, connection, and integrity of each element of

engine generator system before and during system operation. Check for air, exhaust, and fluid

leaks.

Coordinate tests with tests for transfer switches and run them concurrently.

Operational Test: After electrical circuitry has been energized, start units to confirm proper motor
rotation and unit operation for generator and associated eguipment.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Remove and replace malfunctioning units and retest and reinspect as specified above.

Retest: Correct deficiencies identified by tests and observations, and retest until specified
requirements are met.

Report results of tests and inspections in writing. Record adjustable relay settings and measured
insulation resistances, time delays, and other values and observations.

DEMONSTRATION

Onsite Load Bank Test;

An onsite load bank test for a period of two hours shall be performed in the presence of the project
engineer and owner facility maintenance director.

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain packaged engine generators.

MAINTENANCE SERVICE
Repair Service Capabilities:

1. The generator set supplier shall maintain service parts inventory for the entire power
system at a central location which is accessible to the service location 24 hours per day,
365 days per year. The manufacturer of the generator set shall maintain a central parts
inventory to support the supplier, covering all the major components of the power system,
including engines, alternators, control systems, paralleling electronics, and power transfer
equipment.
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2. The generator set shall be serviced by a local service organization that is trained and
factory certified in generator set service. The supplier shall maintain an inventory of power
system replacement parts in the local service location. Service vehicles shall be stocked
with critical replacement parts. The service organization shall be on call 24 hours per day,
365 days per year. The service organization shall be physically located within 50 miles of
the site.
3. The manufacturer shall maintain model and seriat number records of each generator set
provided for at least 20 years.

B. Preventative Maintenance Service Agreement: The supplier shall include as a line-item adder in
- the proposal, a one-year maintenance service agreement. The maintenance shall be performed
by factory authorized service technicians capable of servicing both the engine generator set(s}
and the transfer switch(es). This agreement shall include semi-annual preventative maintenance

visits to verify operation and/or complete the following:

All periodic engine maintenance as recommended by the service manual.

All electrical controls maintenance and calibrations as recommended by the manufacturer.
All auxiliary equipment as a part of the emergency systems.

The supplier shall guarantee emergency service.

All expendable maintenance items are to be included in this agreement.

A copy of this agreement and a schedule shall be provided in the submittal documents,
detailing scope of work and preventative maintenance service visit interval.

Do owi=

END OF SECTION 26 3213
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SECTION 26 3623 - AUTOMATIC TRANSFER SWITCH

PART 1 GENERAL

1.1 Scope

Furnish and install automatic transfer switch(es) with number of poles, amperage, voltage, and withstand
current ratings as shown on the plans. Basis of design is a Generac TX Series Non-Service Entrance
Rated Automatic Transfer Switch, Open - In Phase Transfer, (2) each 800 A, 3 Pole 4 Wire 480V,
Transfer Switch in a NEMA 3R Enclosure and {1) each 100 A, 3 Pole 4 Wire 480V, Transfer Switch in a
NEMA 3R Enclosure. Each automatic transfer shall consist of a mechanically held power transfer switch
unit and a microprocessor controller, interconnected to provide complete automatic operation. All transfer
switches and control pane!s shall be the product of the same manufacturer.

1.2 Acceptable Manufacturers

Generac TX Series.

Asco 300 series

Any aiternative shall be submitted to the consulting engineer in writing at least 10 days prior to bid. Each
alternate bid must list any deviations from this specification.

1.3 Codes and Standards
The automatic transfer switches and accessories shall conform to the requirements of.

A. UL 1008 - Standard for Automatic Transfer Switches

NFPA 70 - National Electrical Code (2017 version and later for start circuit monitoring)
NEC Articles 700, 701, 702, 708

NFPA 99 — Health Care Facilities

NFPA 110 — Emergency and Standby Power Systems

IEEE Standard 446 — IEEE Recommended Practice for Emergency and Standby Power
Systems for Commercial and Industrial Applications

NEMA Standards ICS10, MG1, MG250, 1CSB, AB1

ANSI C62.41

International Standards Organization: ISO 8528, 8001.

Where seismic rating and/or certification is required: IBC 2018, OSHPD

nmmoow

cmTe

PART 2 PRODUCTS
2.1 Mechanically Held Transfer Switch

A. The basis of design is the Generac TX Series Transfer switch that utilities a knife blade
mechanically latching design with maintenance free contacts. The transfer switch unit shall
be electrically operated and mechanically held. The open transition switch shall be
mechanically interlocked to ensure only one of two possible positions, normal or emergency.
The delayed transition switch shall be mechanically interlocked to ensure one of three
possible positions, normal and emergency.

B. The switch shall be positively locked and unaffected by momentary outages so that contact
pressure is maintained at a constant value and temperature rise at the contacts is minimized
for maximum reliability and operating life.
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2.2

C.

All main contacts shall be silver composition. Switches shall have segmented blow-on
construction for high withstand current capability and be protected by separate arcing
contacts.

A manual operating handle shall be provided for maintenance purposes.

Designs utilizing components of or parts thereof which are not intended for continuous duty,
repetitive switching, or transfer between two active power sources are not acceptable.

Where neutral conductors must be switched, the ATS shall be provided with fully rated
neutral transfer contacts.

Where neutral conductors are to be solidly connected, a neutral terminal plate with fully rated
AL-CU pressure connectors shall be provided.

The switch shall be capable of the following methods of fransfer. Open with in-Phase
transition only, Time Delay in Neutral transition, or In-Phase transition with a default to Time
Delay in Neutral.

The transfer switch shall have a Seismic Certification to the requirements of the international
Building Code of electrical equipment.

ATS Control with Integrated User Interface Panel

A.

The basis of design is the Generac TXC-100 Controller with Integrated User Interface Panel
which is voltage agnostic for service purposes removing the need for technicians to carry and
support control panels for every available voltage. Any manufacturers that provide a
controller or control panel that does not meet this requirement should notify the consutting
engineer before bidding.

The controller shall be connected to the transfer switch by an inferconnecting wiring harness.
The harness shall include a keyed disconnect plug to enable the controller to be
disconnected from the transfer switch for routine maintenance.

The controller shali direct the operation of the transfer switch. The controller's sensing and
logic shall be controlled by a built-in microprocessor for maximum reliability, minimum
maintenance, and include standard on-board serial communications capability.

A user accessible USB port shall be provided to facilitate firmware updates, uploading of
switch operational parameters, downloading of event history and switch operational statistics.
This USB port shall be front accessible without opening the ATS door.

The controller shall provide single and three phase capabifity for maximum application
flexibility and minimal spare part requirements. Voltage sensing shall be true RMS type and
shall be accurate to * 1% of nominal voltage. Frequency sensing shall be accurate to
0.1Hz. Time delay settings shall be accurate to +0.5% of the full-scale value of the time
delay. The panel shall be capable of operating over a temperature range of -20 to + 70
degrees C.

The controller power supply shalt be field-configurable to operate on 120V through 480V
systems without the need for transformers.
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G. Control logic shall be backed up with a rechargeable, user-replaceable lithium-ion battery that
shall also maintain control power for up to 60 minutes in the event no source power is
available.

H. The controller shall be enclosed with a protective cover and be mounted separately from the
transfer switch unit for safety and ease of maintenance.

I. The controller shall meet or exceed the requirements for Electromagnetic Compatibility
{EMC) as follows:

IEC 61000 — 4 — 3 Radiated RF Field Immunity

IEC 61000 — 4 - 4 Electrical Fast Transient/Burst Immunity

|IEC 61000 — 4 — 5 Surge Immunity

IEC 61000 — 4 — 6 Conducted RF Immunity

IEC 61000 — 4 -11 Voltage Dips and Interruptions

EN 61000 — 6 - 2 Industrial Immunity Requirements EN 61000-6-4 - Radiated Emissions
EN 61000 — 6 - 4 Conducted Emissions

CISPR 11 - Conducted RF Emissions and Radiated RF Emissions

NGO RON-

2.3 Enciosure

The basis of design is a Generac TX Series Non-Service Entrance Rated Transfer Switch in a NEMA 3R
enclosure, with dimensions no larger than 78 Inches in Height, 30 Inches in Width, and 24 Inches In
Depth. Larger enclosures than the basis of design will need to be approved by the Consulting Engineer to
ensure there is enough wall space and appropriate clearance.

A. Provide a temperature and humidity controlied anti-condensation heater for all NEMA 3R and
4X enclosed units. Heater shall be an available option on NEMA 1 enclosures, when called
for on plans. Heater cover fo indicate a hot surface,

B. The switch mechanism and controller shall be easily removable from the enclosure in the
field. This requirement will facilitate easy single-person installation on wall mounted switches,
conduit fitting, and cable pulling while minimizing risk of damage and/or contamination of ATS
components during the installation process.

C. Controller human interface and USB port shall be visible and operational through the
enclosure door, without the need for personal protective equipment, avoiding arc-flash hazard
for routine checks of the controller status.

PART 3 OPERATIONS
3.1 Controller Display and Keypad

A. A backlit four-line graphical LCD display and human interface shall be an integral part of the
controller for viewing all available data and setting desired operational parameters.
Operational parameters shall also be available for viewing and limited control through the RS-
485 communications port.

B. Allinstructions and controller settings shall be easily accessible, readable, and accomplished
without the use of codes, calculations, or instruction manuals.

C. The user interface shall be provided with test/reset modes. The test mode will simulate a
normal source failure. The reset mode shall bypass the time delays on either transfer to
emergency or retransfer to normal.

D. The following parameters shall only be adjustable only by authorized service personnel:
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1. Nominal line voltage and frequency
2. Single or three phase sensing on normal
3. Transfer operating mode configuration, (open transition, or delayed transition)

3.2 Voltage and Frequency Sensing

A. Voltage and frequency on both the normal and emergency sources (as noted below) shall be
continuously monitored, with the following pickup, dropout, and trip settings capabilities; values
shown as percentage of nominat unless otherwise specified.

Voltage and Frequency Settings Range Default Value
Source 1 (Normal) is Genset Yes or No No
Seource 1 Undervoltage Dropout 50-97% 85%
Source 1 Undervoltage Pickup 52-99% 90%
Source 1 Overvoltage Dropout 105-120% 110%
Source 1 Overvoltage Pickup 103-118% 105%
Source 1 Underfrequency 90-97% 90%
Dropout

Source 1 Underfrequency Pickup 91-99% 95%
Source 1 Overfrequency Dropout 103-110% 105%
Source 1 Overfrequency Pickup 101-109% 102%
Source 1 Voltage Imbalance Drop 5-20% 5%
Source 1 Voitage imbalance 3-18% 3%
Pickup

Source 1 Warmup Time 0-1800s 3s
Source 1 Cooldown Time 0-1800s 1800s
Source 1 Minimum Run Time 300-1800s 1200s
Source 2 is Generator Yes or No Yes
Source 2 Undervoltage Dropout 50-97% 85%
Source 2 Undervoltage Pickup 52-99% 90%
Source 2 Overvoltage Dropout 105-120% 110%
Source 2 Overvoltage Pickup 103-118% 105%
Source 2 Underfrequency 90-97% 90%
Dropout
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Source 2 Underfrequency Pickup 91-98% 99%
Source 2 Overfreguency Dropout 103-110% 105%
Source 2 Overfrequency Pickup 101-109% 102%
Source 2 Voltage Imbalance Drop 5-20% 5%
Source 2 Voltage Imbalance 3-18% 3%
Pickup

Source 2 Minimum Run Time 300-1800s 1200s
Source 2 Warmup Time 0-1800s 3s
Source 2 Cooldown Time 0-1800s 1800s
Phase Rotation Check ABC, CBA, OFF ABC
Supply Overvoltage 350 VAC Fixed
Manua! Return to Normal Yes or No

Time Delay Settings

Transfer to Emergency 120s max 30s
Re-transfer to Normatl 1,800s max 1,800s
Time Delay Neutral 120s max 30s
Engine Cool Down 300-1,800s 1,800s
Delayed Transition Time 120s max 120s
Elevator Signal 120s max 30s
in Phase Transfer Yes or No

In Phase Synchronization ~ Time 60-3600s 300s
Preferred Source 51, 82 81
Voltage imbalance Enable Yes or No

Voltage imbalance Timeout 10-30s max 20s

B. Repetitive accuracy of all settings shall be within 1% at +25C.

C. Voltage and frequency settings shall be field adjustable in 1% increments either locally with the
display and keypad or remotely via RS-485 communications port access.

D. Source status screens shall be provided for both normal & emergency to provide digital readout

of voltage and frequency.

E. The backlit graphical display shall have multiple language capability. Languages can be selected

from the user interface.

3.3 Time Delays
AUTOMATIC TRANSFER SWITCH

263623 -5



TULSA Z0OO - RAINFOREST | APRIL 17, 2025
HVAC / ELECTRICAL UPGRADES
PROJECT NUMBER: CP 24-20

A

J.

A Line Interrupt delay shall be provided to override momentary normal source outages, delay all
transfer and engine starting signals; adjustable 0 to 120 seconds. It shall be possible to bypass
the time delay from the confroller user interface.

An Engine Warm Up delay shall be provided for extended engine RPM stabilization where fast
transfer to the emergency source is not required; adjustable 0 to 1,800 seconds. It shall be
possible to bypass the time delay from the controller user interface.

A Transfer to Emergency delay shall be provided for controlied sequencing of loads to the
emergency source; adjustable from 0 to 120 seconds. It shall be possible to bypass the time
delay from the controller user interface.

A Retransfer to Normal delay shall be provided to ensure stability of the normal source,
adjustable from 0 to 1,800 seconds. Time delay shall be automatically bypassed if the emergency
source fails, and normal source is accepiable.

An Engine Minimum Runtime delay shall be provided to reduce nuisance starts when the normal
source power is unstable but does not trigger a fransfer to the emergency source, adjustable from
5 to 30 minutes. Operates in conjunction with Engine Cool Down delay.

An Engine Cool Down delay shall be provided; adjustable 300 — 1,800 seconds.

A Delayed Transition delay shail be provided to ensure sufficient time for motor voltage decay for
fransition between live sources; adjustable from 0 — 120 seconds.

An Elevator Signal Before Transfer output signal shall be provided to drive an external relay for
selective load disconnect control. The controller shall have the ability to activate an adjustable 0
to 120 second delay in any of the following modes:

Prior to transfer only.

Prior to and after transfer.

Normal to emergency only.

Emergency to normal only.

Normal to emergency and emergency to normal.

All transfer conditions or only when both sources are available.

DG wh -

For special applications (i.e., three sources), the option to select the Preferred Source.

All adjustable time delays shall be field adjustable without the use of special tools or software.

Time Delay Summary Table:

Time Delay Description Range Default Value
Line Interrupt Delay 0 — 120 sec. 3 sec.
Engine Warm Up Delay 0 — 1,800 sec. _ 3 sec.
Transfer to Emergency 0 - 120 sec. 3 sec.
Retransfer to Normal 0 — 1,800 sec. 1,800 sec.
Engine Minimum Run Time 5 — 30 min. 5 min.
Engine Cool Down 300 — 1,800 sec. 1,800 sec.
Delayed Transition {Center Off Position) 0 — 120 sec. 120 sec.
Elevator Signal Before Transfer 0 — 120 sec. 0 sec.
Preferred Source Normal (S1), Emerg. (S2) Normal {51)

3.4 External Control Interfaces and Indicators
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A,

Communications connectors, user interface and display shall be accessible and usable without
presenting an
arc-flash hazard.

Customer inputs shall be optically isolated for wider compatibility with external systems. This will
protect the controller from external surges and transient voltages.

Surge Protection for the ATS controls shall be provided.

Replaceable fuses to protect the power supply to the ATS control panel.

A set of contacts rated 5 amps, 30 VDC shall be provided for & low-voltage engine start signal.
The start signal shall prevent dry cranking of the engine by requiring the generator set to reach
proper output and run for the duration of the Engine Minimum Runtime setting, regardless of
whether the normal source restores before the load is transferred.

Engine starting contacts shall facilitate start-circuit monitoring to comply with the 2017 and later
versions of NFPA 70 Article 700.10 (D)(3).

Two sets of Form-C auxiliary contacts rated 10 amps, 250 VAC shall be provided to indicate the
switch actuator position, including center-off for Time Delay Neutral switches or a Permissive
(Emergency Inhibit) condition.

A single General Alarm (summary alarm) indication shall light up the alert indicator and de-
energize the configured common alarm output relay for external monitoring.

LED indicating lights shall be provided,; one to indicate when the ATS is connected to the normal
source and one to indicate when the ATS is connected fo the emergency source.

LED indicating lights shall be provided and energized by controller outputs. The lights shall
provide true source availability of the normal and emergency source, as determined by the
voltage sensing trip and reset settings for each source.

LED indicating light shall be provided to indicate switch not in automatic mode (manual).

LED indicating light shall be provided to indicate any atarm condition.

The controlter shall have two programmable inputs and one programmable output as standard;

with an optional expansion board to add up to four programmable input/outputs. Programmable
/O conditions shall include:

Programmabile Output Programmable input
Source 1 — Two Wire Start Permissive (Emergency Inhibit)
Source 2 — Two Wire Star Remote Engine Fast Test
Engine Exercising Remote Engine Normal Test
Engine Warmup ATS Timer
Signal Before Transfer Initiate Demand Response
General Alarm
Source 1 Good
Source 2 Good

System Status - The controller L.CD display shall include a System Status screen which shall be
accessible from any point in the menu system by depressing the “ESC” key until you arrive at the
System Status screen. This screen shall display a clear description of the active operating
sequences and switch position, Operational status information displayed shall include:

1. Source 1 status (good or bad)
2. Source 2 status (good or bad)
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3. Any active timer
4. Permissive (Emergency Inhibit when active)

3.5 Transfer and Exercise Controls

The following standard features shall be built into the controller, capable of being activated through
keypad programming as required by the user:

Al

Provide the ability to select "commit/no commit to transfer” to determine whether the load should
be transferred to the emergency generator if the normal source restores before the generator is
ready to accept the load.

An engine generator exercising timer shall be provided to configure daily, day of week, weekly, bi-
weekly, or monthly testing of an engine generator set at a specified time of day with or without
load for a programmable period (Engine Minimum Runtime).

Terminals shall be provided for a remote contact to signal the ATS to transfer to emergency for
remote test. Test signal can be enabled through the keypad or digital input. Transfer to
emergency for demand response can be enabled by digital input.

For In-Phase Transfer Switch Designs: An in-phase monitor shail be provided in the controller
such that the transfer occurs with less than ten degrees phase angle difference between sources.
The monitor shall control transfer so that motor load inrush currents do not exceed normal
starting currents and shall not require external control of power sources. In-phase switch transfer
time shall not exceed 25ms.

For Delayed Transition Transfer Switch Designs: Terminals shall be provided for a remote contact
to signal the ATS to load-shed (Permissive is removed) and move to a center-off position. When
the load-shed signal is removed (Permissive is restored), the ATS shall reclose to the emergency.
If normat source is good during load-shed the ATS shall transfer to and remain on normal source.

3.6 Data Logging and Diagnhostics

Controllers that require multiple screens to determine system status or display “coded” system status
messages, which must be explained by references in the operator's manual are not permissible.

A.

B.

C.

Controller & Contactor Health Monitoring with visual and auxiliary contact status shall be
provided.

Communications Interface — The controller shall be capable of interfacing, through a standard
RS-485 serial communication port with a network of transfer switches.

Data Logging — The controller shall have the ability to log data and to maintain the last 200
events, even in the event of total power loss. The following events shall be time and date
stamped and maintained in a non-volatile memory:

Date, time and reason for transfer normal to emergency.
Date, time and reason for transfer emergency to normat.
Date, time and reason for engine start.

Date and time engine stopped.

Date and time emergency source available.

Date and time emergency source not available.

S e

PART 4 ADDITIONAL FEATURES AND ACCESSORIES

4.1 Additional Optional Features

A. Line Interrupt Time Delay. - Not Selected
B. Integrating Metering with current transformer, - Not Selected

C. Manual Retransfer to Generator, - Not Selected
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D. Permissive {(Emergency inhibit}). - Not Selected

E. Chicago Toolkit. - Not Selected
F. Expanded Input/Output Module. - Not Selected
G

. Pad lockable controfler cover (Standard on NEMA 3R). Pad lockable user interface cover
shall be provided with the ability to protect the user interface from the environment

H. Temperature and Humidity Controfled Heater for NEMA 1. An enclosure heater strip shall be
supplied inside the transfer switch enclosure and shall be controlled by an adjustable
humidistat.

I. Transient Voltage Surge Suppressor {TVSS). - Not Selected

PART 5 ADDITIONAL REQUIREMENTS
5.1 Withstand and Closing Ratings

A. The ATS shall be rated to close on and withstand the available RMS symmetrical short circuit
current at the ATS terminals with the type of overcurrent protection shown on the plans. The
basis of design for this project is a Generac TX Series Non-Service Entrance Rated Automatic
Transfer Switch with a 100ka 3 Cycle Rating, 100ka (.05 seconds) Time Based Rating, and a
125ka Specific Breaker Rating transfer switches from other manufacturers with ratings less than
provided in this section will need to be approved by the Consulting Engineer to ensure
compatibility with the project.

B. Provide a temperature and humidity controlled anti-condensation heater for alil NEMA 3R and 4X
enclosed units. Heater shall be an available option on NEMA 1 enclosures, when calied for on
plans. Heater cover to indicate a hot surface.

C. The switch mechanism and controller shall be easily removable from the enclosure in the field. This
requirement will facilitate easy single-person installation on wall mounted switches, conduit fitting,
and cable pulling while minimizing risk of damage and/or contamination of ATS components during
the installation process.

D. Controller human interface and USB port shall be visible and operational through the enclosure
door, without the need for personal protective equipment, avoiding arc-flash hazard for routine
checks of the controller status.

5.2 Tests and Certification

A. The complete ATS shall be factory tested to ensure proper operation of the individual
components and correct overall sequence of operation and to ensure that the operating transfer
time, voltage, frequency, and time delay settings are in compliance with the specification
requirements.

B. The ATS manufacturer shall be certified to 1SO 9001: 2015 Intemational Quality Standard and the
manufacturer shalf have third party certification verifying quality assurance in
design/development, production, installation, and servicing in accordance with ISO 9001: 2015.

5.3 Service Representation
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A. The ATS manufacturer shall support a service organization of company-employed personnel
located throughout the contiguous United States. The service center's personnel must be factory
trained and must be on call 24 hours a day, 365 days a year.

B. The manufacturer shall maintain records of switch shipments, by serial number, for a minimum of
10 years.

5. Warranty

A. The basis of design is a Generac TX Series Non-Service Entrance Rated Automatic Transfer
Switch Comprehensive 6 Year Warranty.

B. A Basic Warranty is defined as the manufacturer covering replacement parts for the listed amount
of the warranty period.

C. The Comprehensive Warranty is defined as the manufacturer covering replacement parts, labor,
and limited technician travel costs for covered warranty repairs during the listed warranty pericd.

D. The switch mechanism and controlier shall be easily removable from the enclosure in the field.
This requirement will facilitate easy single-person installation on wall mounted switches, conduit
fitting, and cable pulling while minimizing risk of damage and/or contamination of ATS
components during the installation process.

E. Controller human interface and USB port shall be visible and operational through the enclosure
door, without the need for personal protective equipment, avoiding arc-flash hazard for routine
checks of the controller status.

END OF SECTION 26 3623
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SECTION 26 4313 - SURGE PROTECTIVE DEVICE

PART 1

- GENERAL

1.1 DESCRIPTION / SCOPE

A

B.

C.

The Surge Protective Device (SPD) covered under this section includes all service entrance type
surge protective devices suitable for use as Type 1 or Type 2 devices per UL1449 4th Edition,
applied to the line or load side of the utility feed inside the facility.

Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and
required to finish and install surge protection devises.

All SPDs shall be Type 1 listed to UL 1449.

1.2 QUALITY ASSURANCE

A

Reference Standard: Comply with the latest edition of the applicable provisions and
recommendations of the following, except as otherwise stated in this document:

1. UL 1449 4th Edition 2014 Revision (effective 3/26/2015).

2. UL 1283
3. ANSVIEEE C82.41, Recommended Practice for Surge Voltages in Low-Voltage AC Power
Circuits.

4. ANSI/IEEE CB2.45, Guide for Surge Testing for equipment connected to Low-Voltage AC
Power Circuits.

5. UL9BA
6. |EEE 1100 Emeraid Book.
7. National Fire Protection Association (NFPA 70: National Electrical Code).

1.3 SUBMITTALS /QUALITY ASSURANCE ~ Submit the following:

A

G.

Package must include shop drawings complete with all technical information, unit dimensions,
detailed installation instructions, maintenance manual, recommended replacement parts list and
wiring configuration.

Copies of manufacturer’s catalog data, technical information and specifications on equipment
proposed for use.

Copies of documentation stating that the Surge Protective Device is listed by UL to UL1449 4th
Edition, category code VZCA.

Copies of actual let through voltage data in the form of oscillograph results for both ANSI/IEEE
C62.41 Category C3 (combination wave) and B3 (Ring wave) tested in accordance with
ANSI/IEEE C6245.

Copies of Noise Rejection testing as outlined in NEMA LS1-1982 (R2000) Section 3.11. Noise
rejection is to be measured between 50kHZ and 100MHz verifying the devices noise attenuation.
Must show multiple attenuation levels over a range of frequencies. Test criteria must be based
on 6%of lead length.

Copies of test reports from a 3" party, recognized independent testing laboratory, capable of
producing 200kA surge current waveforms, verifying the suppressor components can survive
published surge current rating on a per mode basis using the ANSI/IEEE C62.41 impulse
waveform C3 (8 x 20 microsecond, 20kV/10kA). Test data on an individual module is not
acceptable.

Copy of warranty statement clearly establishing the terms and conditions to the building/facility
ownetr/operator.

PART 2- PRODUCTS
2.1 APPROVED MANUFACTURE:
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A. Current Technology — Select3 or SL3 Series 250kA per mode surge rating.

B. Approved equivalent provided all specification requirements met within. Submission package
must be received by engineer two weeks prior to bid date shall fully comply with all performance
characteristics included in this specification.

2.2 MANUFACTURED UNITS / ELECTRICAL REQUIREMENTS

A. Refer to drawing for operating voltage, configuration, and surge current capacity per mode for
each location, or you may list locations and information here.

B. Declared Maximum Continuous Operating Voltage (MCOV} shall be greater than 115 percent of
the nominal system operating voltage and in compliance with test and evaluation procedures
outlined in the nominal discharge surge current test of UL1449, section 37.7.3. MCOV values
claimed based on the component’s valug or on the 30-minute 115% operational voltage test,
section 38 in UL 1449 will not be accepted,

C. Unit shall have no more than 10% deterioration or degradation of the UL1449 4th Edition Voltage
Protection Rating (VPR) when exposed to a minimum of 15,000 repeated category C3
(20kV/10KA) surges. The SPD manufacturer must provide a test report validating the repetitive
surge test was performed.

D. Protection Modes UL1449 4th Edition VPR(BkV, 3kA) for grounded WYE circuits with voltages of
(480Y/277), 3-Phase, 4 wire circuits, shall be as follows and comply with test procedures outlined
in UL14489, section 37.6:

UL 1449
Fourth Edition
VPR Rating

B3 C3 Comb.

System
Voltage MCOV

Ringwave Wave
6kV, 500A 20kV, 10kA

277/480 L-N 320 450 1420 1200
L-G 320 540 1540 1200
N-G 320 570 1600 1000
Ll 552 530 2600 2000

E. Electrical Noise Filter: each unit shall include a high-performance EMI/RFI noise rejection filter
with a maximum attenuation of 54dB per MIL-STD-220B. This test criteria must be based on 6’
of lead length.

1. SPD shall include a EMI/RFI noise rejection filter for all L-N modes as well as a removable
fitter in the N-G mode.

F. The unit shall be able to prevent common temporary overvoltage’s and high impedance fauits
from damaging the MOVs, increasing their longevity and ability to protect the critical load. Limited
and intermediate current TOVs (as specified in UL 1449 article 39.3 and 39.4) can be caused by
a loss of the neutral conductor in a split phase or three phase power system. The available fault
current will be determined by the impedance of the loads connected to the phases opposite the
SPD and are typically in the range of 30A to 1000A. The Selenium elements must limit voltage to
the MOV as a percent of nominal as outlined below:

Available current
Time 30A 100A S500A 1000A
1 cycle 120% 130% 150% 180%
10 cycles 130% 150% 1680% 160%
30 cycles 140% 150% 160% 1680%

SURGE PROTECTIVE DEVICE
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*To verify damage to the MOVs has been mitigated, the percent overvoltage seen at the MOV must be
less than 200% for split-phase applications or 173% for three-phase applications (100% is nominal).

G. The unit shall be able to withstand muitiple TOVs without damage to the MOVs by shunting

current away from the MOVs during the overvoltage. SPD must have the ability to withstand >100
TOVs with a source current of 30A, duration of 30 cycles, with10s between TOV events.

The service entrance protector shall incorporate a combination of TPMOV and Selenium
technology altowing for transient surge, temporary and sustained over voltage protection.

Integral Disconnect Switch (IF REQUIRED)

1. The device shall have an optional NEMA compliant safety interlocked integral disconnect
switch with an externally mounted metal manual operator.

2. The switch shall disconnect all ungrounded circuit conductors from the distribution system to
enable testing and maintenance without interruption to the facility’s distribution system.

3. The switch shall be rated for 800Vac and fully surge rated.

4. The SPD device shali be tested to UL1449 4th Edition listed with the integral disconnect
switch and the UL1449 VPR ratings shall be provided.

5. The integral disconnect switch shall be capable of withstanding, without failure, the published
maximum surge current magnitude without failure or damage to the switch.

6. The line side of the integral disconnect shall be blocked off so that when the SPD is opened
there is no direct access to the voltage present on the line side of the disconnect.

The UL 1449 Voltage Protective Rating (VPR) shall be permanently affixed to the SPD unit.
The UL1449 Nominal Discharge Surge Current Rating shall be 20kA

The SCCR rating of the SPD shall be 200kAIC without the need for upstream over current
protection.

The SPD shall be listed as Type1 SPD, suitable for use in Type1 or Type2 applications.
The SPD shall have the following monitoring options.

1. Time/Date stamp, duration and magnitude for the following power quality events (sags,
swells, surges, dropouts, outages, THD, frequency, Voits RMS per phase)

2. SPD monitoring shall track surge protection and display it as a percentage of remaining
protection.

3. SPD shall provide a surge counter with three categories to be defined as

Low Level surge (100A-500A) Medium Level surge (500A-3,000A) High Leve! surge (>3,000A)

4. Remote communications via ModBus RTU

5. The unit shall have tri-color LED indicators for instant verification of power and protection
status of each phase.

PART 3 -EXECUTION /INSTALLATION

3.1 The SPD manufacturer shall make a technician available if required by project to perform a system
check and start-up in the field to assure proper installation, operation, and to initiate the warranty of
the system. The technician will be required to do the following:

A

B.
C.

Verify voltage clamping levels utilizing a diagnostic test kit, comparing factory readings to
installed readings.

Verify N-G connection.
Record information fo a product signature card for each product installed.
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3.2 Unit may be installed on either the line or load side of the main service disconnect. If installed on the
line side unit shall be installed with an integral disconnect. If installed on the load side the unit shali be
installed on the largest breaker size available. If installed lead length exceeds 5’ installer shall use a low
impedance (HPI) cable to reduce the lead lengths effect on the installed performance of the SPD.

PART 4 — PRODUCT WARRANTY
4.1 Warranty on defective material and workmanship shall be for 20 years.
4.2 Copy of warranty to be sent with submittal.

END OF SECTION 26 4313
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