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INTRODUCTION:

200.1

200.2

201

2011

201.2

202

Project work shall include all equipment, labor, materials, hardware, cable,
terminations, and incidentals necessary to remove existing equipment that is to be
replaced, install the new equipment, and place the new equipment in fully
operational, functional and warrantable service. All equipment to be supplied shall
be brand new current year model and not used, remanufactured, or discontinued

items.

The Authority’s contact people are:

Water Pollution Control: Matt Vaughan — Section Manager

175 E. 2" Street, Suite 1400
Tulsa, OK 74103
918-596-9845

mvaughan@cityoftulsa.org

Northside Wastewater Plant
Lower Bird Creek WWTP
Port South Lift Station

Shawn Glen — Northside WWTP and Lower Bird
Creek WWTP Superintendent
5628 N 105™" East Avenue

Tulsa, OK 74117
918-591-4570

Southside Wastewater Plant Josh Fisher — Southside WWTP Superintendent
Southeast Basin Lift Station 5300 S. Elwood Avenue

Tulsa, OK 74107
918-591-4450

QUALIFICATION REQUIREMENTS

Only contractors holding a valid pre-qualification certificate from the Tulsa
Metropolitan Utility Authority in Classification A or D, General Utility Constructions,
are eligible to bid on this project. No additional qualification information is required to
be submitted.

Only contractors that attend the mandatory pre-bid meeting will be allowed to bid on
this project.

SUMMARY OF BID ITEMS

The Basis of Award shall be determined by the total Base Bid plus Additive
Alternates No. 1 to 3. Additive Alternate(s) No. 1-3 may or may not be awarded at the
sole discretion of the City of Tulsa. Any proposal submitted with Additive Alternates

No. 1-3 incomplete shall be considered non-responsive.
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BID
ITEM

SPEC NO.

DESCRIPTION

203.998

Mobilization

203.150

All materials, labor, equipment, and supervision required for the Operations
Building Roof and Roof Drain Replacement at the Southside WWTP per
these specifications.

203.200

All materials, labor, equipment, and supervision required for the Digester #3
& #4 Roof and Roof Drain Replacement at the Southside WWTP per these
specifications.

203.300

All materials, labor, equipment, and supervision required for the Odor
Controls System Improvements at the Southeast Basin LS per these
specifications.

203.400

All materials, labor, equipment, and supervision required for the Covers for
Blend System Pumps, Valves, Piping at the Northside WWTP per these
specifications.

203.600

All materials, labor, equipment, and supervision required for the Pump #1
Improvements at Spunky Creek LS at the Lower Bird WWTP per these
specifications.

203.820

All materials, labor, equipment, and supervision required for the Operations
Laboratory HVAC Controls at the Northside WWTP per these
specifications.

203.860

All materials, labor, equipment, and supervision required for the Disinfection
Surge Protection at the Northside WWTP per these specifications.

203.999

Mechanical, Electrical, Plumbing and Unforeseen Circumstances Allowance
for various mechanical, electrical, plumbing and unforeseen work not
shown on the construction drawings or specified in the contract documents.

Add Alternate No. 1

10

203.100

All materials, labor, equipment, and supervision required for the Operations
building Remodeling Improvements at the Southside WWTP per these
specifications.

Add Alternate No. 2

11

203.800

All materials, labor, equipment, and supervision required for the Phase 3
Exterior Lighting at the Southside WWTP per these specifications.

Add Alternate No. 3

12

203.840

All materials, labor, equipment, and supervision required for the Phase 3
Interior Lighting at the Northside WWTP per these specifications.

END OF SECTION
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TMUA PROJECT NO. WPC 211
WATER POLLUTION CONTROL CAPITAL EQUIPMENT REPLACEMENTS
SPECIFICATION CERTIFICATION SHEET

200
201
202
203

INTRODUCTION

QUALIFICATION REQUIREMENTS
SUMMARY OF BID ITEMS
DESCRIPTION OF BID ITEMS/WORK

203.150 SS Ops Bldg. Roof Replacement

203.200 SS Digester Roof Replacement

203.400 SE Basin Lift Station Odor Control System
203.600 Spunky Creek LS Improvements

203.601 Spunky Creek LS VFD

203.998 Mobilization

203.999 MEP

204 ANCILLARY EQUIPMENT & WORK

204.4 General Electrical

204.5 Painting

204.6 Concrete Coating

204.7 Concrete Rehabilitation

204.8 Cast In Place Concrete

204.9 Concrete Reinforcement

204.10 Construction Joints, Expansion Joints and Waterstops
204.11 Concrete Formwork

204.12 Carpentry and Caulk

205
206
207
208
209
210
211
212
213
214
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SECURITY
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PROTECTION OF PROPERTY

PROTECTION OF MATERIALS

REFERENCES TO OTHER SPECIFICATIONS

CLEAN-UP

PLACING WORK IN SERVICE

PAYMENT

END OF SPECIFICATIONS

&, 0
Stephen Tolar, P.E., S.E.
OK 20679
Holloway, Updike and Bellen, Inc.
C.A. No. 219
Expires June 30, 2021

{Remainder of Page Left Intentionally Blank}

Page No 1 of 2




TMUA PROJECT NO. WPC 21-1

WATER POLLUTION CONTROL CAPITAL EQUIPMENT REPLACEMENTS
SPECIFICATION CERTIFICATION SHEET

203.800 SSWWTP Exterior Lighting
203.840 NSWWTP Interior Lighting

Improvements

Bruce Brown, P.E.

OK 20995

Brown Engineers of Arkansas, LLC.
C.A. No. 4933

Expires June 30, 2022

{Remainder of Page Left Intentionally Blank}
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Water Pollution Control Specification No. 203.150 & 203.200
Capital Equipment Replacements Roof System Replacement
TMUA Project No. WPC 21-1

203.150 All materials, labor, equipment, and supervision required for installation of new roofing

system and drain system improvements at the Southside WWTP Digester 3-4 building

per these specifications. The work and costs includes, but is not limited to new roofing

membrane, build up rigid insulation, fascia, and custom flashing to equipment/roof

mounted items, vent flashing, coping rehabilitation, and coordination with roof drains

and new walk pads throughout. Other inclusions are includes protecting, coordinating

and repairs to the lightning protection, along with rehabilitation and repairs to the roof
parapet wall coping. BID COSTS ALSO INCLUDE SPECIAL 15 YEAR WARRANTY
WITH CERTIFICATE TO THE CITY OF TULSA. See Bid Proposal for base bid and

alternate bid items.

203.150.1  The work consists of the following scope of improvements:

A. Demolition of the existing roofing systems complete, including but
not limited to the roof system, ballast as applicable, insulation,
flashing, trim, roof penetration flashing, fasteners, fascia or other
component of the existing roofing systems for a complete

replacement to new roofing system and warrantee.

B. Contractor shall provide new roofing system complete, including
but not limited to the roof membrane, insulation, flashing, trim,
roof penetration flashing, fasteners, fascia or other component of
the roofing system for a complete replacement to new materials

and warrantee.

C. Protection of existing roof decking, surface mounted equipment,

skylights, vents and another roof mounted item.

D. Refer to Specification Section 204 for additional painting and

preparation requirements.
203.150.2 Refer to Contract Drawings for additional information and details.

203.150.3 Project work shall include all materials, equipment, labor, and supervision
necessary to complete the project as specified herein, including but not
limited to any and all crane work, rigging, scaffolding, access to, work area
safety and other items as required to provide a complete and functional

installation.

203.150.4 Contractor shall submit work plan acceptable to the Engineer describing
the duration and sequence of work. Plan shall be approved prior to
commencement of work. Contractor shall coordinate this work with other

work in order to minimize time equipment is out of service.

Specification No. 203.150 and 203.200 — Page 1 of 4



Water Pollution Control Specification No. 203.150 & 203.200
Capital Equipment Replacements Roof System Replacement
TMUA Project No. WPC 21-1

203.150.5 The Contractor shall install equipment and materials in a workmanlike
manner utilizing craftsmen skilled in the particular trade. Installation

practices shall conform to Manufacturer's recommendations.
203.150.6 Submit all materials for approval prior to work.

203.150.7 Manufacture Product Warranty: Contractor shall coordinate, complete

Manufacture form requirements and provide the City all final warrantee
documentation. Payment for completed in place work shall be 90% of bid
item cost and remaining 10% of bid item payment shall represent
acceptable completed warrantee paperwork transmitted to the City, c/o
Plant Superintendent.

203.150.8 Contractor shall coordinate and provide a Manufacturer’s warranty

commencing on date of substantial completion, including costs for

labor and materials for loss of water tightness without financial limit

for a period of 15 years with a no dollar limit (NDL).

203.150.9 Roofing TPO fastened 60 mil membrane roofing system shall be
manufactured by Carlisle Syntec or equal, see contract drawings for
requirements and details which govern over specification. All other
accessories required for proper operation that meet the following

specification:

-Roof area(s): See plan sheets.

-Insulation Carlisle HP-H Polyiso grade 3 or equal.

-Walk mats From each ladder access to and around
equipment and items which require
maintenance. Additional locations and
paths are show on the contract plans.

-Color of membrane Standard color, white

-Electrical improvements: No new electrical, Provide new welded
custom 316 stainless flashing. Custom
welded corners. Any laps shall be 6”
min and caulked with NP or equal.

-Skylight(s): No new skylights, Provide new welded
custom 316 stainless flashing. Custom
welded corners. Any laps shall be 6”
min and caulked with NP-1 or equal.

-Roof Mounted Mechanical: No new equipment, Provide new welded

custom 316 stainless flashing. Custom

Specification No. 203.150 and 203.200 — Page 2 of 4



Water Pollution Control Specification No. 203.150 & 203.200
Capital Equipment Replacements Roof System Replacement
TMUA Project No. WPC 21-1
welded corners. Any laps shall be 6”
min and caulked with NP or equal.

-Plumbing Vents: Yes, Provide new neoprene rubber
stainless flashing at all existing and new
piping vent locations.

-Hardware/fastener All shall be 316 Stainless unless
specifically specified otherwise. No
plated carbon steel will be accepted. All
fasteners exposed shall be caulked.

-Coping, Fascia edge system Metal Era Anchor-tite fascia, ES1 with
215mph rated and lifetime warranty,
ES1 certified. Coordinate coping and
blocking with insulation and system
requirements. Color shall be dark
“Bronze” anodized heavy aluminum
flashing/trim confirmed through the
submittal process. Specific details
uniquely shown on the contract
drawings will govern. For example, in
locations where custom 316 stainless
steel flashing is required in high
corrosion areas.

-Exposed Parapet/Coping New unless shown on the plans
otherwise. Work shown on contract
plans. Reuse existing.

-Adhesives, primers, bonding As required by Roofing System
Membrane Manufacture requirements
for this project application.

- Step treads (anti-slip steps) Step treads shall be provided to and
from any and all ladders to any and all
equipment. Step treads shall be laid out
around all equipment for maintenance
and any roof item requiring regular or
periodic maintenance. Contractor to
confirm existing equipment and general

layout for submittal sketch for approval

Specification No. 203.150 and 203.200 — Page 3 of 4



Water Pollution Control Specification No. 203.150 & 203.200
Capital Equipment Replacements Roof System Replacement
TMUA Project No. WPC 21-1
of the step tread paths as part of the
material submittal package.

- Roof Drains See plan sheets. Replace unless plan
sheets specifically note otherwise.

- Lightning Protection Reconnect lightning protection with new
fasteners as required. Protect existing
system during construction. Replace
cable hold down clips and glue to new
roofing system. Maintain system design
and coordinate cables with existing

routing and layout.

203.150.10 TAGGING: No tagging is required. Roofing does have an equipment
number which should be included on the project’'s Warranty Log sheet. No

physical tag is required.

END OF SECTION
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Water Pollution Control Specification No. 203.400
Capital Equipment Replacements Southeast Basin Lift Station
TMUA Project No. WPC 21-1 Odor Control System

203.400 All _materials, labor, equipment, and supervision required for installing one (1) new

carbon adsorber odor control system at the Southeast Basin Lift Station per these

specifications

203.400.1

203.400.2

203.400.3

203.400.4

203.400.5

203.400.6

The work consists of installing one (1) carbon adsorber odor control system and
associated piping, fittings, valves, bases, rails, supports, and electrical
improvements at the Southeast Basin Lift Station. The project includes the correct
and complete installation of new components specified herein in conformance with
the manufacturer’s instructions and recommendations for installation, subsequent

testing of the new units and ensuring all components are in proper operation.

Odor Control System is identified as S110-LFT1-OCF01 on Drawings 203.400.A
and B.

Contractor shall be knowledgeable about and shall field verify all elevations and
dimensions of existing structures, piping, conduit, valves and equipment that in any
way, directly or indirectly, relates to the removal of existing equipment and/or
installation of new equipment. Work shall be based on field measurements. The
Authority will make information on file that pertains to the existing equipment

available for review.

Project work shall include all materials, equipment, labor, and supervision,
necessary to complete the project as specified herein including, but not limited to,
any and all crane work, rigging, delivery and complete installation of components to

fully operational and warrantable condition.

All work requiring flow stoppage or equipment removed from service must be
scheduled 48 hours in advance with Plant Superintendent. Contractor shall have
valves, temporary pumps and any other necessary materials and equipment at the
installation site prior to flow stoppage. It is the contractor’s responsibility to prepare
the impacted system and any related systems for disassembly. This includes
closing of upstream/downstream valves and pumping down any reservoirs as

necessary.

The Carbon Adsorber Odor Control System shall consist of the following major

components:

e Equipment Skid
e FRP Exhaust Fan
e FRP Transition from Fan to Vessel Inlet

e FRP Inlet Volume Control Damper

Specification No. 203.400 - Page 1 of 10



Water Pollution Control Specification No. 203.400
Capital Equipment Replacements Southeast Basin Lift Station
TMUA Project No. WPC 21-1 Odor Control System

e FRP Carbon Adsorber Vessel

e Activated Carbon Media (High H2S Capacity)
e FRP Electrical Control Panel

e FRP Exhaust Stack

203.400.7 System Description:

203.400.7.1

203.400.7.2

203.400.7.3

203.400.7.4

203.400.7.5

The activated carbon odor control system shall consist of an exhaust fan, FRP
damper, FRP vessel, activated carbon media, control panel, exhaust stack,

valves, piping and all other equipment and accessories for a complete system.
All components of the system shall be mounted on the skid.

The skid-mounted carbon adsorber odor control system shall be a once-through
system. The system is equipped with an exhaust fan that continuously draws the
odor-laden air from the process areas into the activated carbon odor control
vessel for treatment. The foul air flows through a densely packed bed of high
H2S capacity carbon where hydrogen sulfide (H2S) is removed by adsorption
onto the carbon media. The air shall continue through the vessel and cleaned air
is discharged to the atmosphere through the stack at the top of the unit. A pre-
wired control panel shall be provided to ensure proper control and operation of

the system.

The odor control system shall be designed for the following operating conditions:

Model Number MCS-054
Quantity 1
Airflow Rate, cfm 900
Average Inlet H2S Conc., ppm 10
Peak Inlet H2S Conc., ppm 20

The odor control system shall demonstrate the following performance:

INLET OUTLET
1-10 ppm H2S 0.1 ppm H2S
> 10 ppm H2S 1% of inlet

203.400.8 Reference Standards

e PS 15-69: National Bureau of Standards Voluntary Product Standard “Custom
Contact Molded Reinforced Polyester Chemical Resistant Process Equipment.”
e ASTM D-883: “Definition of Terms relating to Plastics.”
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Water Pollution Control Specification No. 203.400
Capital Equipment Replacements Southeast Basin Lift Station
TMUA Project No. WPC 21-1 Odor Control System

203.400.9

203.400.9.1

203.400.9.11

203.400.9.1.2

203.400.9.1.3

203.400.9.1.4

203.400.10

203.400.10.1

ASTM D-2583: “Test for Indentation Hardness of Rigid Plastics by Means of
Barcol Impressor.”

ASTM D-2563: “Recommended Practice for Classifying Visual Defects in Glass
Reinforced Plastic Laminate Parts.”

ASTM D-4097-82: “Standard Specifications for Contact Molded Glass Fiber
Reinforced Thermoset Resin Chemical Resistant Tanks.”

Quality Assurance
Manufacturers Requirements:

All equipment provided under this section shall be obtained from a single

manufacturer, who shall:

. Assume full responsibility for the completeness and proper operation of the

activated carbon odor control system.

. Have experience; be reputable and qualified in designing and manufacturing

activated carbon odor control system equipment.

. Supply units containing all necessary appurtenances and components for a

complete and operating system conforming to this specification. The entire
system shall be skid-mounted, piped, wired, and factory tested prior to shipment
to facilitate installation and start-up at the jobsite. The overall system footprint
shall not exceed the dimensions shown on the drawings.

To ensure quality and complete unit responsibility, the complete system must be
assembled and tested by the manufacturer at its facility. The manufacturer must
have a physical plant, technical and design staff, and fabricating personnel to
complete the work specified.

SPECIFIED MANUFACTURERS - Activated carbon odor control systems shall
be as manufactured and supplied by Integrity Municipal Systems, LLC (IMS),
Poway, CA, (858) 486-1620., or approved equal.

WARRANTY - The manufacturer shall warrantee that the equipment provided
shall be free of defects in material and workmanship for a period of 12 months
from beneficial occupancy.

PRODUCT SUBMITTALS

The following product data shall be submitted by the activated carbon odor
control system manufacturer for review and approval by the engineer prior to the
fabrication of the system:
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Water Pollution Control Specification No. 203.400
Capital Equipment Replacements Southeast Basin Lift Station
TMUA Project No. WPC 21-1 Odor Control System

203.400.10.1.1

203.400.10.1.2

203.400.10.1.3

203.400.10.1.4

203.400.10.1.5

E.

203.400.10.1.6
203.400.10.1.7

203.400.11
203.400.11.1

203.400.11.1.1

203.400.11.1.2

203.400.11.2

203.400.11.2.1

Shop drawings and catalog literature showing dimensional information, details of
piping and fabrication and erection of all materials and equipment furnished
under this section

Drawing of general arrangement and major system components
Process and Instrumentation drawing

Calculations showing theoretical anticipated life of carbon media based on

anticipated hydrogen sulfide inlet concentration.

Maijor system component information and descriptive literature for the following:

. Exhaust fan
. Carbon media SDS and specification sheet
. Vessel fabrication

. System controls and control panel details including power and control wiring

diagrams, terminals, and numbers

Miscellaneous instrumentation and accessories
Installation instructions

Operating weight of all equipment

Products

ACTIVATED CARBON ODOR CONTROL SYSTEM

The odor control gas treatment system shall be a once-through activated carbon
odor removal system treating the odorous air from the contaminated process
areas. The system shall be designed for continuous and automatic operation as

well as manual operation as required.

FRP vessel, activated carbon media, exhaust fan, exhaust stack, control panel
and all other required appurtenances shall be pre-assembled and mounted on a
skid. The entire system shall be pre-assembled on a skid, piped, wired, and
factory tested prior to shipment.

FRP VESSEL

The activated carbon vessel shall be designed for the following design criteria:

Specification No. 203.400 - Page 4 of 10



Water Pollution Control Specification No. 203.400

Capital Equipment Replacements Southeast Basin Lift Station
TMUA Project No. WPC 21-1 Odor Control System

Description

Vessel Diameter, ft 4.5

Vessel Straight Side Height, ft 5.0

Wall Thickness, in 0.25

Wind load, mph As Required

Seismic Zone As Required

Internal Positive Pressure, in WC +10”

Maximum Operating Temperature,°F 150

Carbon Bed Depth, ft. 3.0

203.400.11.2.2

203.400.11.2.3

The activated carbon odor control system shall consist of a round fiberglass
reinforced plastic (FRP) vessel.

The activated carbon odor control system shall be manufactured with the

following material of construction according to following fabrication method:
The vessel shall be fabricated from premium grade vinyl ester resin FRP

Resin used in fabrication shall be a premium vinyl ester resin such as Hetron 922
or Derakane 411 by Ashland Chemical, Vipel FO10 by AOC or approved equal.
The resin shall be reinforced with an inner veil of suitable synthetic organic fiber
such as Nexus 111-00010. Any material of construction other than FRP with

premium grade resin shall not be acceptable.

Reinforcement: Glass fiber reinforcement used shall be commercial grade
corrosion resistant borosilicate glass.

Fabrication:

i. General: Fabrication shall be in accordance with NBS PS 15-69, ASTM
D 3299 and ASTM D-4097. All non-molded surfaces shall be coated with
resin incorporating paraffin to facilitate a full cure of the surface. All cut
edges, bolt holes, secondary bonds shall be sealed with a resin coat
prior to the final paraffinated resin coat.

ii. Corrosion Liner: The inner surface of all laminates shall be resin rich
and reinforced with one NEXUS 111-00010 with a minimum thickness of
10 mils. The interior corrosion layer shall consist of two layers of 1 1/2
oz. per sq. ft. chopped strand mat. The total corrosion liner thickness

shall be a minimum of 100 mils.

Specification No. 203.400 - Page 5 of 10



Water Pollution Control
Capital Equipment Replacements
TMUA Project No. WPC 21-1

203.400.11.2.4

203.400.11.2.5

203.400.11.2.6

203.400.11.2.7

203.400.11.2.8

203.400.11.2.9

Specification No. 203.400
Southeast Basin Lift Station
Odor Control System

iii. Structural Laminate: Structural laminates shall consist of alternating
layers of 1-1/2 oz per sq. ft mat of chopped glass and 24 oz per sq. yard
woven roving applied to reach a designed thickness. The exterior shall
be surface coated with white gel coat containing ultraviolet light

inhibitors.

Fittings: The vessel shall be fitted with the following:

Description Size (in) Type Qty.
Gas Inlet 10 Flanged 1
Gas Outlet 10 Flanged 1
Drain 1 NPT 1
Pressure Taps 1 NPT 2
Outlet Air Sample 1 NPT 1

Removable Top: The vessel shall be provided with a completely removable top.

Exhaust stack: The carbon adsorber system shall be provided with an exhaust
stack manufactured of FRP. The exhaust stack shall be contact molded and
manufactured in accordance with NBS PS15-69 and ASTM D-4097 for contact
molding. The resin used in the fabrication of the exhaust stack shall be the same
as that used for the main vessel such as such as Hetron 922 or Derakane 411 by
Ashland Chemical, Vipel FO10 by AOC or approved equal. The exhaust stack

shall extend up to an elevation of 12 feet above the equipment pad elevation.

Media support and screen: The carbon adsorber vessel shall be provided with an
FRP support grating system with polypropylene screen to accommodate three (3)
feet (954 mm) of carbon media bed. The screen and the support system shall be
removable through the top cover. The support system shall consist of removable
grating. Pall rings or other dumped packing media as a means of carbon support
will not be acceptable. The support system shall be designed to withstand a load

of at least 150 Ibs/ft2 with a minimum deflection of 6 mm under all conditions.

Grounding Rod: A stainless steel rod shall be provided to adequately ground

each carbon bed. Rods shall be grounded via a 10-gauge wire.

Differential Pressure Gauge: A Series 2000 differential pressure gauge as
manufactured by Dwyer Instruments shall be provided to continuously monitor
the pressure drop across the carbon bed. The differential pressure gauge shall

be isolated with isolation valves and shall be mounted on the vessel.

Specification No. 203.400 - Page 6 of 10



Water Pollution Control Specification No. 203.400
Capital Equipment Replacements Southeast Basin Lift Station
TMUA Project No. WPC 21-1 Odor Control System

203.400.11.2.10 Hardware and Gaskets: All hardware and anchor lugs shall be 316 stainless-
steel. All bolts shall be designed for the specified loads. Gaskets shall be a
minimum of 1/8” thick, full face, EPDM, suitable for the intended service.

203.400.11.2.11 Anchor Bolts: The carbon adsorber shall be provided with adequately sized

epoxy HILTI anchor system.
203.400.11.3 ACTIVATED CARBON MEDIA

203.400.11.3.1 TYPE: The activated carbon shall be virgin, pelletized, derived from high grade
bituminous coal, vapor phase type, suitable for the control of sewage odors. It

shall be high H2S capacity.

203.400.11.3.2 The activated carbon media shall meet the following specifications:

lodine Number, mgl2/g 1050 min
MPD, mm 3.9-4.1
Apparent Density, g/cc 0.48
Hardness No. 95 min
Butane Activity 26 min
H2S Capacity, gH2S/cc 0.30 min

203.400.11.4 EXHAUST FAN

203.400.11.4.1 General. Fan shall be centrifugal design manufactured of FRP with a radial
blade wheel. The wheel shall be statically and dynamically balanced. The fan
inlet and outlet shall have a flanged nozzle. The shaft shall be 304 stainless-steel

with Teflon shaft seal.

203.400.11.4.2 Fan shall be supplied with a TEFC motor with 1.15 service factor suitable for
three-phase, 60 Hz, 480V service. The fan shall be belt driven.

203.400.11.4.3 Fan housing shall be constructed of fiberglass and reinforced with rigid bracing to
increase structural integrity. The fan shall include graphite impregnation for

grounding.

A. A fan noise enclosure shall be provided to reduce noise and ensure that
the fan is protected from the environment. The fan enclosure shall be
provided with sound attenuation foam. Louvers on the top and side of the
enclosure shall allow for ventilation. The fan enclosure shall be capable of

reducing the fan noise level to 75 dBA at 10 ft.

B. The fan enclosure shall be contact molded and manufactured in
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Water Pollution Control Specification No. 203.400
Capital Equipment Replacements Southeast Basin Lift Station
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203.400.11.4.4

203.400.11.4.5

203.400.11.4.6

203.400.11.5

203.400.11.5.1

203.400.11.5.2

203.400.11.5.3

o O

m

F.

203.400.11.6

accordance with NBS PS15-69 and ASTM D-4097 for contact molding. The
resin used in the fabrication of the fan enclosure shall be the same as that
used for the vessel such as Hetron 922 or Derakane 411 by Ashland

Chemical, Vipel FO10 by AOC or approved equal.

Performance. The fan shall be tested and rated in accordance with AMCA and
shall bear the AMCA seal.

The fan shall be New York Blower, Hartzell or approved equal.

The fan shall be designed for the following performance:

Model Number MCS-054
Airflow Rate, cfm 900
S.P. up to System Inlet, in W.C 1.0
Total Pressure Drop, in W.C 5.5
Motor, HP 3.0

SYSTEM ELECTRICAL CONTROL PANEL

The electrical control panel shall house all required controls for the entire system.
The electrical control panel is pre-mounted on the system and pre-wired at the

factory.

The control panel enclosure shall be rated NEMA 4X and shall be made of FRP.
The control panel shall be factory tested to full operation with all other

components prior to shipment.

The control panel shall provide electrical control for the entire system with as a

minimum the following switches, alarms and accessories:
“Hand-Off” switch for exhaust fan

“Exhaust Fan Running” indicator light

Exhaust fan motor starter

Power disconnect switch

Control transformer (480V to 120V)

The power supply shall be 480V, 3 ph, 60 Hz.

EQUIPMENT SKID - The entire system shall be factory assembled on an
unpainted 304 stainless steel equipment skid to minimize field installation

requirements.
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203.400.11.7

203.400.11.8

203.400.12

203.400.13

203.400.13.1

203.400.13.2

203.400.14

203.400.15

PIPING - All equipment skid piping shall be SCH 80 PVC.

INTERCONNECTING DUCTWORK AND DAMPER - The carbon adsorber
manufacturer shall provide the required FRP transition piece between the fan
outlet and the adsorber vessel inlet. The vessel inlet shall include a volume

control damper with lockable louver for flow adjustment.

Equipment shall be furnished complete with all accessories and appurtenances
specified or otherwise required for proper operation. All parts shall be installed
and adjusted by the contractor. The manufacturer shall furnish necessary
drawings and detailed installation, operation and maintenance instructions for all
components. It shall be the contractor’s responsibility to handle, store, and install
all parts, including parts and sheaves, as required in accordance with the

manufacturer’s detailed written recommendations.

Factory Assembly and Testing: Each system shall be pre-assembled at the

manufacturing location.

System(s) shall be tested at the location of assembly to assure they are in full

operational and working mechanical order.

Factory testing shall include visual inspection of all equipment, complete
assembly and functional operating testing of components including piping and

equipment check, and verification of control panel wiring and operation.

TAGGING: New equipment shall be tagged from the manufacturer with a
permanent and visible tag showing the new equipment number using the City of
Tulsa Equipment ID numbering system. Refer to Specification Section 204.3.6
for requirements. The equipment shall be labeled as follows: (item numbers in

parentheses are old notation and should not be placed on tag)
(Odor Control System) - S110-LFT1-OCF01

TESTING: The odor control system and all associated new equipment and/or
appurtenances shall be installed in strict conformance with the manufacturer’s
recommendations, which are to be submitted with the shop drawings. After
completion of the installation, the equipment shall be tested by the Contractor
under actual operating conditions to achieve the flow specified. The test shall be
conducted under the supervision of the manufacturer’s technical representative
and in the presence of the owner’s representative. Three (3) copies of test results

shall be submitted to the Engineer. The equipment manufacturer shall furnish
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the services of a factory field representative to inspect the installation, testing and

start up the equipment.

203.400.16 OPERATION AND MAINTENANCE: The manufacturer shall provide information
to the Owner’s representative regarding the operation and maintenance of the

equipment.

203.400.17 PRODUCT DELIVERY AND STORAGE: All equipment and components shall be
delivered in ample time so as not to delay the Work. Store materials to permit
easy access for inspection and identification. Keep steel members off the ground,
using pallets, platforms, and other supports. Protect steel members and
packaged materials from corrosion and deterioration by keeping in covered

storage and off of the ground.

END OF SECTION
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Water Pollution Control Specification No. 203.600
Capital Equipment Replacements Spunky Creek Lift Station
TMUA Project No. WPC 21-1 Pump Improvements

203.600 All materials, labor, equipment, and supervision required for installing one (1) new

submersible pump at the Spunky Creek Lift Station per these specifications

203.600.1

203.600.2

203.600.3

The work consists of installing one (1) submersible pump and associated
piping, fittings, valves, bases, rails, supports, variable drive, electrical and
control improvements at the Spunky Creek Lift Station. The project
includes the correct and complete installation of new components
specified herein in conformance with the manufacturer’s instructions and
recommendations for installation, subsequent testing of the new units and

ensuring all components are in proper operation.

Pump to be replaced is identified as Raw Sewage Pump No. (L102-LFT1-
RSPO01) on Drawings 203.600.A and B.

The new check valves shall be manufactured by DeZurik APCO, series
100 Rubber Flapper Swing Check Valve, Val-Matic Model 500A Swing-
Flex Check Valve, or an approved equivalent manufacturer and model

meeting criteria including but not limited to the following details:

. The Rubber Flapper Swing Check Valve shall have a heavily
constructed cast or ductile iron body and cover. The body shall
be long pattern design (not wafer) with integrally cast-on end
flanges. The flapper shall be Buna-N having an O-ring seating
edge and be internally reinforced with steel.

. Flapper to be captured between the body and the body cover in
a manner to permit the flapper to flex from closed to fully open
position. Flapper shall be easily removed without the need to
remove the valve from line. Check Valves to have full pipe size
flow area. Seating surface to be on a 45° angle requiring the
flapper to travel only 35° from closed to fully open position for
minimum head loss, and non-slam closure characteristics.

. Valve shall be designed for 175 psi differential pressure for
sewage applications.

o Provide port and external backflow device to allow prime or
backflush of a clogged pump.

o Provide a Disk Position Indicator device complete with an un-
installed limit switch for each valve supplied.

. Valve shall be serviceable from the top of the valve and allow for
disks to be replaced without removal of the entire valve body.
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203.600.4

203.600.5

203.600.6

203.600.7

Provide one complete rebuild kit as spare parts for each size
valve installed.
. Materials of Construction:

Body and Cover:

Cast iron ASTM A126 GR.B

Bronze ASTM 584

Stainless steel ASTM A296 or 351

Ductile iron ASTM A536 Gr.65-45-12
Flapper: Buna-N or other elastomers
Exterior paint: Universal Metal Primer

Coordinate work with the installation of a new variable drive (L102-LFT1-
VFDO01). Refer to Drawings and Specifications for requirements. Existing
disconnects shall be reused. Electrical work shall be in accordance with
the General Electrical Section 204.4. See Drawings for additional electrical

requirements

Contractor shall be knowledgeable about and shall field verify all
elevations and dimensions of existing piping, conduit, valves and
equipment that in any way, directly or indirectly, relates to the removal of
existing equipment and/or installation of new equipment. Work shall be
based on field measurements. The Authority will make information on file

that pertains to the existing equipment available for review.

Project work shall include all materials, equipment, labor, and supervision,
necessary to complete the project as specified herein including, but not
limited to, any and all crane work, rigging, delivery and complete

installation of components to fully operational and warrantable condition.

All work requiring flow stoppage or equipment removed from service must
be scheduled 48 hours in advance with Plant Superintendent. Contractor
shall have valves, temporary pumps and any other necessary materials
and equipment at the installation site prior to flow stoppage. It is the
contractor’s responsibility to prepare the impacted system and any related
systems for disassembly. This includes closing of upstream/downstream

valves and pumping down any reservoirs as necessary.

Submersible pumps shall be of a centrifugal design intended for
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203.600.8

203.600.9

203.600.10

unscreened wastewater service. The integral pump/motor units shall be
designed to operate at a continuous full load duty completely submerged
in liquid without the need for external cooling. Designs that incorporate
cooling jackets are not considered equal to the equipment described in this

specification and shall not be acceptable.

Furnish and install one (1) Submersible Pumping Unit complete with all
accessories, controls and appurtenances as shown in the plans and
specified herein or as required for a complete operating system. Each
Pumping Unit shall be rated for handling unscreened sewage wastewater
in accordance with the operating conditions defined in these specifications.
The design shall be such that the pumping units will be automatically
connected to the discharge piping when lowered into place on the
discharge connection. The pump shall be easily removable for inspection
or service without the need for removal of nuts, bolts or other fasteners
and without the need for personnel to enter the wet-well. Each pump shall
be fitted with a 316 stainless steel chain of adequate strength and length

to permit raising the pump for inspection and removal.

Pumps shall be Model D5436MV as manufactured by Fairbanks Morse, or

pre-approved equal.

Pumps shall be sized to meet the following design criteria. Operating
points shown shall be within the pumps allowable operating range (AOR).

Reduced speed curves showing AOR limitations shall be provided in pump

submittals:

Service: Raw, Unscreened
Municipal Wastewater

Drive Type: Variable Speed Drive

Rated Design Point

One pump in operation, Maximum

Speed:

Flow, GPM: 2420

Total Dynamic Head, Feet: 122
- - o/ .

Minimum Efficiency, %: 65
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Capital Equipment Replacements
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203.600.11

203.600.12

Specification No. 203.600
Spunky Creek Lift Station
Pump Improvements

Secondary Operating Condition

Two pumps in operation, Maximum

speed. Each at:

Flow, GPM: 1950
Total Dynamic Head, Feet: 154
Secondary Operating Condition

One pump in operation, reduced

speed:

Flow, GPM: 1400
Total Dynamic Head, Feet: 100
Minimum Shutoff Head, Feet 240
Minimum Discharge Size, In: 5
Maximum Pump RPM: 1780
Minimum Motor Horsepower: 135

Enclosure Type:

NEMA Type B, Submersible

Explosion proof

Submersible Cable: Supply a minimum of 50 feet of submersible cable
(SUBCAB) suitable for each submersible pump application. Contractor to
confirm length of cable required before ordering. Splices are not allowed.
The power cable shall be sized according to NEC and ICEA standards and

also meet with P-MSHA Approval.

Pump Design Configuration: The pump(s) shall be automatically and firmly
connected to the discharge connection, guided by no less than two guide
bars extending from the top of the station to the discharge connection.
There shall be no need for personnel to enter the wet-well. Sealing of the
pumping unit to the discharge connection shall be accomplished by a
machined metal to metal watertight contact. Sealing of the discharge
interface with a diaphragm, O-ring or profile gasket will not be

acceptable. No portion of the pump shall bear directly on the sump floor.
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Water Pollution Control Specification No. 203.600

Capital Equipment Replacements Spunky Creek Lift Station
TMUA Project No. WPC 21-1 Pump Improvements
203.600.13 Pump Construction: Major pump components shall be of grey cast iron,

203.600.14

203.600.15

203.600.16

ASTM A-48, Class 30, with smooth surfaces devoid of blow holes or other
irregularities. All exposed nuts or bolts shall be AISI type 304 stainless
steel construction. All metal surfaces coming into contact with the pump,
other than stainless steel or brass, shall be protected by a factory applied
spray coating of acrylic dispersion zinc phosphate primer with a polyester

resin paint finish on the exterior of the pump.

Cooling System: Each unit shall be provided with an integral motor cooling
system. A stainless steel motor cooling jacket shall encircle the stator
housing, providing for dissipation of motor heat regardless of the type of
pump installation. An impeller, integral to the cooling system and driven by
the pump shaft, shall provide the necessary circulation of the cooling liquid
through the jacket. The cooling liquid shall pass about the stator housing in
the closed loop system in turbulent flow providing for superior heat
transfer. The cooling system shall have one fill port and one drain port
integral to the cooling jacket. The cooling system shall provide for
continuous pump operation in liquid or ambient temperatures of up to
104°F (40°C). Operational restrictions at temperatures below 104°F are
not acceptable. Fans, blowers or auxiliary cooling systems that are

mounted external to the pump motor are not acceptable.

Cable Entry Seal: The cable entry seal design shall preclude specific
torque requirements to ensure a watertight and submersible seal. The
cable entry shall consist of a single cylindrical elastomer grommet, flanked
by washers, all having a close tolerance fit against the cable outside
diameter and the entry inside diameter and compressed by the body
containing a strain relief function, separate from the function of sealing the
cable. The assembly shall provide ease of changing the cable when

necessary using the same entry seal.

Motor: The pump motor shall be a NEMA B design, induction type with a
squirrel cage rotor, shell type design, housed in an air filled, watertight
chamber. The stator windings shall be insulated with moisture resistant
Class H insulation rated for 180°C (356°F). The stator shall be insulated by
the trickle impregnation method using Class H monomer-free polyester
resin resulting in a winding fill factor of at least 95%. The motor shall be
inverter duty rated in accordance with NEMA MG1, Part 31. The stator

shall be heat-shrink fitted into the cast iron stator housing. The use of
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203.600.17

multiple step dip and bake-type stator insulation process is not acceptable.
The use of bolts, pins or other fastening devices requiring penetration of
the stator housing is not acceptable. The motor shall be designed for
continuous duty handling pumped media of 40°C (104°F) and capable of
up to 15 evenly spaced starts per hour. The rotor bars and short circuit
rings shall be made of cast aluminum. Thermal switches set to open at
125°C (260°F) shall be embedded in the stator end coils to monitor the
temperature of each phase winding. These thermal switches shall be used
in conjunction with and supplemental to external motor overload protection
and shall be connected to the control panel. The motor and the pump shall
be produced by the same manufacturer. The combined service factor
(combined effect of voltage, frequency and specific gravity) shall be a
minimum of 1.15. The motor shall have a voltage tolerance of plus or
minus 10%. The motor shall be designed for operation up to 40°C (104°F)
ambient and with a temperature rise not to exceed 80°C. A performance
chart shall be provided upon request showing curves for torque, current,
power factor, input/output kW and efficiency. This chart shall also include
data on starting and no-load characteristics.

The power cable shall be sized according to the NEC and ICEA standards
and shall be of sufficient length to reach the junction box without the need
of any splices. The outer jacket of the cable shall be oil resistant
chlorinated polyethylene rubber. The motor and cable shall be capable of
continuous submergence underwater without loss of watertight integrity to

a depth of 65 feet or greater.

The motor horsepower shall be adequate so that the pump is non-
overloading throughout the entire pump performance curve from shut-off
through run-out. The motor construction shall be of explosion proof, TENV-
TEXP design and capable of being certified for use in Class 1, Groups C &
D hazardous locations by either Factory Mutual (F.M.) or Underwriters
Laboratories (U.L). Motors to be capable of running for 15 minutes in air

(unsubmerged).

Bearings: The pump shaft shall rotate on two bearings. Motor bearings
shall be permanently grease lubricated. The upper bearing shall be a
single deep groove ball bearing. The lower bearing shall be a two row
angular contact bearing to compensate for axial thrust and radial forces.

Single row lower bearings are not acceptable.
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Capital Equipment Replacements Spunky Creek Lift Station
TMUA Project No. WPC 21-1 Pump Improvements
203.600.18 Mechanical Seal: Each pump shall be provided with a tandem mechanical

203.600.19

shaft seal system consisting of two totally independent seal assemblies.
The seals shall operate in a lubricant reservoir that hydrodynamically
lubricates the lapped seal faces at a constant rate. The lower, primary seal
unit, located between the pump and the lubricant chamber, shall contain
one stationary and one positively driven rotating, corrosion resistant
tungsten-carbide ring. The upper, secondary seal unit, located between
the lubricant chamber and the motor housing, shall contain one stationary
ceramic seal ring and one positively driven rotating carbon seal ring. Each
seal interface shall be held in contact by its own spring system. The seals
shall require neither maintenance nor adjustment nor depend on direction
of rotation for sealing. The position of both mechanical seals shall depend
on the shaft. Mounting of the lower mechanical seal on the impeller hub
will not be acceptable. For special applications, other seal face materials

shall be available.

The following seal types shall not be considered acceptable nor equal to
the dual independent seal specified: shaft seals without positively driven
rotating members, or conventional double mechanical seals containing
either a common single or double spring acting between the upper and
lower seal faces. No system requiring a pressure differential to offset

pressure and to effect sealing shall be used.

Each pump shall be provided with a lubricant chamber for the shaft sealing
system. The lubricant chamber shall be designed to prevent overfilling and
to provide lubricant expansion capacity. The drain and inspection plug,
with positive anti-leak seal shall be easily accessible from the outside. The
seal system shall not rely upon the pumped media for lubrication. The
motor shall be able to operate dry at 100% duty cycle without damage

while pumping under load.
Seal lubricant shall be FDA Approved, nontoxic.

Pump Shaft: Pump and motor shaft shall be the same unit. The pump
shaft is an extension of the motor shaft. Couplings shall not be
acceptable. The pump shaft shall be stainless steel — ASTM A479
S43100-T.

If a shaft material of lower quality than stainless steel — ASTM A479
S43100-T is used, a shaft sleeve of stainless steel — ASTM A479 S43100-
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203.600.20

203.600.21

203.600.22

T is used to protect the shaft material. However, shaft sleeves only protect
the shaft around the lower mechanical seal. No protection is provided in
the lubricant housing and above. Therefore, the use of stainless steel
sleeves will not be considered equal to stainless steel shafts. Deflector
Nut: The impeller shall be secured to the shaft using a deflector nut made
from 410 Stainless Steel hardened to 400 BHN. The nut shall be designed
to protrude in front of the cutter bars and deflect stringy materials and

prevent binding.

Impeller: The impeller shall be of one-piece, single suction, enclosed two-
vane, radial flow design with well-rounded leading vane edges and thick
hydrofoil shape with large openings to prevent the accumulation of solids
and stringy material through the impeller. The impeller shall be made of
close-grained cast iron conforming to ASTM A48 Class 30. It is to be
balanced and secured to a to a straight fit on the shaft by means of a key
and fastener. Wiper vanes are not allowed. The impeller waterways and
clearance between the impeller periphery and volute cutwater shall be
capable of passing a minimum 3” sphere and is to be matched to a
constant velocity equalizing pressure volute. Impeller shall be trimmed to
specifically meet the conditions of operation. The impeller shall be

adjustable by use of shims to restore the wear ring clearance in the field.

Volute: The volute shall be one-piece cast with side centerline flanged
discharge. The volute shall be made of close-grained cast iron conforming
to ASTM A48 Class 30. It is to be one-piece, constant velocity equalizing
pressure with smooth fluid passages large enough to pass any size solid
that can pass through the impeller. Diffusion vanes are not permitted. The
sliding bracket assembly shall be a part of the pumping unit constructed so
that when lowered to the discharge base/elbow, the knifing action of the
vertical metal-to-metal seal provides a self-cleaning, non-clogging, UL
Listed, non-sparking assembly. Volute shall be fitted with an axial stainless

steel wear ring with a minimum 410-484 Brinell hardness.

Protection: Two moisture detection probes shall be installed so that they
will detect moisture in either the seal or stator cavity measuring resistivity
between the probes. They shall be wired internally to the control cable
connection at the top of the motor. Float type devices located in the
rotor/stator area or single probe-to-ground moisture detectors measuring

continuity are not acceptable. O-ring sealed inspection plugs shall be
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203.600.23

203.600.24

203.600.25

203.600.26

203.600.27

203.600.28

provided in the mechanical seal oil chamber for ease in inspection,

draining, and filling of oil.

Guide Bracket & Rail System: The pump shall be provided with a guide
system to allow easy removal without entering the wet well. The main base
fixture shall be bolted to the floor and shall include a 90 degree Cast Iron
elbow and mounts for two 316 stainless steel rails of standard schedule 40
pipe. The base fixture shall be designed to receive the connecting pump
slide bracket without the need for bolts, nuts, or clamps. The pump
discharge will connect to a Cast Iron slide bracket that seals against the
base fixture by the weight of the pump.

Lifting Bail: Contractor shall provide and install a custom 316SS lifting bail.

Top of bail height shall be at least 7’-6” above wet well floor.

Pumping units shall be furnished complete with all accessories and
appurtenances specified or otherwise required for proper operation. All
parts shall be installed and adjusted by the contractor. The manufacturer
shall furnish necessary drawings and detailed installation, operation and
maintenance instructions for all components. It shall be the contractor’s
responsibility to handle, store, and install all parts, including parts and
sheaves, as required in accordance with the manufacturer's detailed

written recommendations.

All pumps, material and equipment to be salvaged shall be removed
carefully to prevent damage, and then delivered to an area designated by
the Plant Superintendent on site. The contractor shall dispose of all parts
of the existing pump deemed unnecessary to the plant. The Plant
Superintendent shall specify which parts of the existing pump are to be

salvaged.

All piping, pipe supports and hangers, valves and fittings shall be installed
to tie into the existing piping system. When attaching piping to pump,
special care shall be taken to align pipe so that stresses are not
transmitted to or imposed upon such connections. All pipe supports and
attachment hardware, existing or new, shall be 316 SS and shall be

secured to surrounding structure by mechanical means.

PAINTING: All pump discharge piping within wet well shall be painted.
Coordinate with Plant Superintendent for color selection. Refer Section

204.5 for additional requirements.

Specification No. 203.600 - Page 9 of 11



Water Pollution Control Specification No. 203.600

Capital Equipment Replacements Spunky Creek Lift Station
TMUA Project No. WPC 21-1 Pump Improvements
203.600.29 TAGGING: New equipment shall be tagged from the manufacturer with a

203.600.30

203.600.31

203.600.32

203.600.33

permanent and visible tag showing the new equipment number using the
City of Tulsa Equipment ID numbering system. Refer to Specification
Section 204.3.6 for requirements. The equipment shall be labeled as
follows: (item numbers in parentheses are old notation and should not be

placed on tag)
(RAW SEWAGE PUMP No. 1) - L102-LFT1-RSPO1

INTEGRATION: Provide controls improvements and software integration

services at the Spunky Creek Lift Station to accomplish the following work:

A. Incorporate the new Raw Sewage Pump #1 into the lift station
control system including run/off/auto status, VFD operation with
speed control and feedback, and alarms. Show information
graphically on existing HMI screens similar to other existing
pumps.

B. Match existing features, controls and alarms present on existing
Raw Sewage Pumps #2 and #3.

C. Contractor shall provide PLC expansion card(s) to expand the
existing CTI 2500-C200 PLC if required to incorporate new |/O.

TESTING: The pumps, VFDs, valves, electrical disconnect, conduit and
all associated new equipment and/or appurtenances shall be installed in
strict conformance with the manufacturer's recommendations, which are to
be submitted with the shop drawings. After completion of the installation,
the equipment shall be tested by the Contractor under actual operating
conditions to achieve the flow specified. The test shall be conducted under
the supervision of the manufacturer’s technical representative and in the
presence of the owner’s representative. Three (3) copies of test results
shall be submitted to the Engineer. The equipment manufacturer shall
furnish the services of a factory field representative to inspect the

installation, testing and start up the equipment.

OPERATION AND MAINTENANCE: The manufacturer shall provide
information to the Owner’s representative regarding the operation and

maintenance of the equipment.

SPARE PARTS: Provide one spare pump seal for each pump supplied

transmitted to the City on or before training.
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203.600.34 PRODUCT DELIVERY AND STORAGE: All equipment and components

shall be delivered in ample time so as not to delay the Work. Store

materials to permit easy access for inspection and identification. Keep

steel members off the ground, using pallets, platforms, and other supports.

Protect steel members and packaged materials from corrosion and

deterioration by keeping in covered storage and off of the ground.

END OF SECTION
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Water Pollution Control Specification No. 203.601
Capital Equipment Replacements Variable Frequency Drives
TMUA Project No. WPC 21-1 L102-LFT1-VFDO1

203.601 All_materials, labor, equipment, and supervision required for one (1) new Variable

Frequency Drive at the Spunky Creek Pump Station per these specifications:

203.601.1 The project includes the correct and complete installation of new
components specified herein in conformance with the manufacturer’s
instructions and recommendations for installation, subsequent testing of
the new unit and ensuring all components are in proper operation. The
project also includes furnishing and installing new surge protective devices
on new VFD. Work shall be coordinated with the replacement of Raw

Sewage Pump RSPO01. Refer to Specification 203.600 for requirements.

203.601.2 Contractor shall receive, store and protect equipment in its original shipping
containers marked with appropriate Equipment ID numbers. Contractor to

protect equipment from weather and construction debris.

203.601.3 Systems to be installed are identified on Drawing 203.601A and 203.601B
with Equipment ID numbers L102-LFT1-VFDO1. New VFD shall be a new
NEMA 1G 6 pulse VFD meeting the following requirements:

Performance Data

Power
Equipment ID Supply
Tag No. Amps RPM Volts/Phase HP Remarks
Size VFD at 115% motor
L102-LFT1-VFDO1 180 1750 480/3 135 nameplate Full Load Amps

203.601.4 Provide labor, equipment, supervision and materials for the installation,
testing and start-up of 6-pulse Variable Frequency Drive controllers (VFD)
Provide a factory trained technician to start-up each VFD. The technician
shall be present during the field acceptance testing. Start-up service shall
include overtime charges, travel and living expenses and replacement

parts.

203.601.5 Furnish and install a 5% heavy duty drive input line reactor (model KLR as
manufactured by TCI, or equal). Match VFD carrier frequency to reactor

manufacturer recommendations (i.e., 2 to 4 kHz).

203.601.6  Provide 8 hours of on-site instructions on VFD operation for the Owner's

personnel.

203.601.7 The VFD manufacturer shall verify that the motor to be used is suitable for
use with the VFD. Size VFD at 115% of motor FLA.

203.601.8 Variable frequency drives shall utilize a field proven design. The VFD
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Capital Equipment Replacements Variable Frequency Drives
TMUA Project No. WPC 21-1 L102-LFT1-VFDO1

203.601.9

203.601.10

203.601.11

203.601.12

203.601.13

203.601.14

203.601.15

203.601.16

203.601.17

203.601.18

203.601.19

203.601.20

203.601.21

manufacturer shall demonstrate at least 3 years of continuous field

operating experience with equipment of similar size and design.

A factory authorized service and parts organization shall be located within
100 miles of the project location. Provide the name and address of the
factory authorized service and parts organization nearest to the project

location at the time of the bid.
Equipment shall be UL labeled.

Package the equipment for maximum protection during delivery and

storage.

Store the equipment indoors in a clean, dry, heated storage facility until
ready for installation. Do not install the equipment in its final location until
the facilities are permanently weather tight. Furnish, install and wire
temporary electric space heaters in the equipment until the permanent
heating equipment is operational. Protect the equipment at all times from

exposure to moisture, chemicals, hydrogen sulfide and chlorine gas.

Input power: Voltage as shown plus 10 percent, minus 5 percent, 3 Phase,
60 Hz.

Input frequency: 57 to 63 Hz.

Ambient temperature: 0 to 40 degrees C.

Elevation: Up to 3300-ft above mean sea level.
Relative humidity: Up to 90 percent non-condensing.

Minimum drive efficiency: 97 percent or better at 4/4 motor base speed
and rated torque.

Displacement power factor: 95 percent or higher throughout the entire

speed range, measured at drive input terminals.

Drive output: 100 percent rated current continuous, suitable for operation
of the driven equipment over the required speed range without overloading.
Drives shall be capable of a continuous overload up to 110 percent rated
current for variable torque loads and 150 percent rated current for constant

torque loads. Starting torque shall be matched to the load.

Voltage regulation: plus, or minus 1 percent of rated value, no load to full
load.
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203.601.22 Output frequency drift: No more than plus or minus 0.5 percent from

203.601.23

203.601.24

203.601.25

203.601.26

203.601.27

203.601.28

203.601.29

203.601.30

203.601.31

setpoint.

Drives shall withstand five cycle transient voltage dips of up to 15 percent
of rated voltage without an undervoltage trip or fault shutdown, while

operating a variable torque load.

The VFDs shall utilize a digital pulse width modulated (PWM) design to
convert the fixed AC input to a variable voltage, variable frequency AC
output. Construction shall be modular, using plug-in type component
mounting or keyed ribbon cable connections wherever possible to minimize

downtime during repair.

The VFD operate satisfactorily when connected to a bus supplying other
solid state power conversion equipment which may be causing up to 10
percent total harmonic voltage distortion and commutation notches up to
36,500 volt microseconds, or when other VFD's are operating from the
same bus. The drive shall include transient voltage suppression to allow

reliable operation on a typical commercial power distribution system.

The VFD shall consist of a full-wave diode bridge converter to convert
incoming fixed voltage/frequency to a fixed DC voltage. Provide a DC link
choke smoothing reactor to limit fault throughput. The PWM strategy shall
be of the space-vector type implemented through a microprocessor which

generated a sine coded output voltage.

The output shall be generated by power transistors which shall be
controlled by six identical, optically isolated base driver circuits. The VFD
shall have an output voltage regulator to maintain correct output Volt/Hz
despite incoming voltage variations. The VFD shall have a continuous
output current rating equal to or greater than the motor full load nameplate

current.

Each VFD shall have a molded case, circuit breaker type main power
disconnect switch, with an external operating handle. The circuit breaker
shall have a short circuit rating of 65,000 Amps, RMS symmetrical and

shall be labeled in accordance with UL 489.
Provide the following safety features:
Provision to padlock main disconnect handle in the OFF position.

Mechanical interlock to prevent opening cabinet door with disconnect in the
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203.601.32

203.601.33

203.601.34

203.601.35

203.601.36

203.601.37

ON position, or moving disconnect to the ON position while the unit door is

open.

Barriers and warning signs on terminals that are energized with the power

disconnect OFF.

Provide an equipment ground bus or lug connectors in each enclosure,
suitable for connection to the copper grounding conductors shown on the

Drawings.

Operator Interface: Provide a door-mounted digital keypad/display, capable
of controlling the drive and setting drive parameters. The digital display
shall normally display:

a. Speed demand in percent
b. Output current in amperes
c. Frequency in Hz

The digital keypad shall allow operators to enter exact numerical settings in
English engineering units. A user menu shall be provided as a guide to
parameter settings. Coded messages on keypad will not be acceptable.
Parameters are to be factory set in EEPROM and resettable in the field.
Parameters shall be password protected. The EEPROM stored variables

shall be transferable to new and spare boards.

The keypad/display module shall have a key switch to control operation of
the keypad. The key shall be removable in either the "Enabled" or
"Disabled" positions. The keypad module shall contain a "self-test"
software program that can be activated to verify proper keypad operation.

The keypad display shall contain a full alphanumeric character set.

The following controls and indicators shall be provided, either separately or
as part of the keypad/display:

A. POWER ON, RUN AND FAULT indication.

B. FAULT RESET control.

C. MANUAL-AUTO control mode selector.
D. Manual START/STOP controls.
E. Manual speed adjust capability.

F. Others as shown on the drawings.
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Specification No. 203.601

203.601.38 Auxiliary Contacts

A.

C.

D.

Provide one set of Form C auxiliary dry contacts for remote indication
of VFD running status.

Provide set of Form C auxiliary dry contacts for remote indication of
VFD fault.

All equipment with motors shall have timers.

Others as shown on the drawings.

203.601.39 Marking and Identification

A.

Provide 1-in by 3-in, nominal, engraved lamicoid equipment
nameplates on each VFD fastened with stainless steel screws or
rivets. Nameplates shall be black with white core, 3/8-inch high
lettering.

Provide permanent warning signs as follows.

"Warning - Hazard of Electric Shock - Disconnect power before

opening or working on this unit" on main power disconnect.

203.601.40 Make provisions for field adjustment of the following parameters through

203.601.41

203.601.42

203.601.43

203.601.44

the keypad/display:

A.
B.
C.
D

E.

Current limit and boost.

Voltage (Volts/Hz)

Frequency (Minimum/Maximum)

Independently adjustable acceleration and deceleration rates.

Auto restart delay.

Make provisions to accept a remote dry contact closure to start and stop

the drive with the drive control system in the AUTO mode.

Make provisions to accept a remote dry contact closure for pump and

motor vibration shutdown.

Provide TCP/IP communication card.

Make provisions to accept a 4-20 mADC input signal for remote speed

control. Input shall be isolated at the drive and active with the drive control

system in the AUTO mode. Zero and span adjustability shall be provided.
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203.601.45 Provide a 4-20 mADC isolated output signal proportional to speed for

remote speed indication.

203.601.46 Provide the following short circuit and input protective features.
A. High speed current limiting input fuses and line reactors.
B. Solid state instantaneous overcurrent trip.
C. Undervoltage protection with automatic restart.
D. Ground fault protection.

203.601.47 Provide the following internal protective features.
A. Transient surge protection.

B. Transistor overcurrent protection.

C. Current limit, inverse time type.
D. DC bus fuse protection and discharge circuit.
E. DC bus overvoltage trip.

203.601.48 Provide the following output protective features.
A. Inverse time motor overload protection.

203.601.49 The following conditions shall cause an orderly drive shutdown and lockout.
A. Incorrect phase sequence.

B. Blown input fuse or single phasing of supply.

C. Control power supply failure.
D. Instantaneous overcurrent.
E. Sustained overload.

F. Transistor overcurrent.

203.601.50 Provide complete built-in diagnostic and test capability to enable
maintenance personnel to rapidly and accurately identify the cause of

equipment failure.

203.601.51 All non-current carrying metal parts of the equipment cabinet shall be
cleaned of all weld spatter and other foreign material and given a heat

cured, phosphatized chemical pre-treatment to inhibit rust.

203.601.52 Equipment shall be finish painted with one coat of manufacturers standard
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203.601.53

203.601.54

203.601.55

203.601.56

203.601.57

203.601.58

203.601.59

203.601.60

203.601.61

electro-coated, heat cured enamel.

Unpainted non-current carrying parts shall receive a protective zinc plating
to prevent corrosion. Printed circuit boards shall be coated with a
protective conformal epoxy. All device contacts shall be silver cadmium
plated.

Perform manufacturers’ standard production testing and inspection.
VFD shall be Square D Altivar 660, or Eaton equal.
Install the equipment in accordance with the manufacturer's instructions.

Remove temporary lifting angles, lugs and shipping braces. Touch-up
damaged paint finishes.

Make the following minimum test and checks before the manufacturer's

representative is called in for testing and adjustment.

A. Verify that all connections are completed in accordance with shop
drawings.

B. Verify supply voltage and phase sequence are correct.

C. Check mechanical interlocks for proper operation.

D Test ground connections for continuity and resistance.

E. Check control circuit interlocking and continuity.

The manufacturer's service technician shall perform start-up and

adjustment of the drive(s).

Make all VFD internal adjustments and all adjustments necessary for

manual and automatic operation of the entire system of driven equipment.
Transient Voltage Surge Suppressors (TVSS) shall be provided as follows:

A. TVSS unit shall be a hybrid device utilizing a linear array of
balanced MOV (Metal Oxide Varistors) and a series assembly of
silicon avalanche diodes.

B. The TVSS unit shall be tested and labeled in accordance with the
following standards: ANSI/IEEE C62.41, Recommended Practice
for Surge Voltages in Low-Voltage AC Power Circuits, Category C;
ANSI/IEEE C62.45, Guide on Surge Testing for Equipment
Connected to Low-Voltage AC Power Circuits; NEMA 4X (1992),
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Low-Voltage Surge Protective Devices; UL 1449-Current Edition;
UL 1283 for noise attenuation devices and NEC Article 285.

C. Unit shall have:

D. Parallel Line-Neutral, Line-Ground and Neutral-Ground connection

configuration.
E. One Nanosecond or less response time.
F. Extend noise filtration with a 10 kHZ to 100 MHZ range.
G. Fused internal disconnect switch with 60 Amps, 300,000 AIC rating.
H. Surge current rating of 100,000 Amps per mode at service entrance
I.  Surge current rating of 80,000Amps per mode at distribution panels
J.  Surge current rating of 65,000Amps per mode at branch panels
K. LED indications
L. Six digit surge counter
M. Form C output contacts

N. System voltage shall be 120/240 grounded neutral, 120/208
grounded wye, 277/480 grounded wye, 240 delta, or 480 delta as

indicated on the Drawings
O. NEMA 4X enclosure (steel type)

P. The Maximum Continuous Operating Voltage (MCOQV) for all

voltage configurations shall be 125 percent of nominal or greater.

Q. The fusing system shall be capable of allowing the rated maximum

surge current to pass through without fuse operation.

R. TVSS devices at distribution panels or switchboards shall be
mounted integral to the equipment with leads as short as possible
(not to exceed 24-in) and the lead size shall be a minimum of 6
AWG or larger. The TVSS shall include an integral disconnect
switch which has been tested to the surge current rating of the
TVSS and shall match or exceed the fault current rating of the

board. The disconnect switch shall switch the phases and neutral.

S. TVSS devices at branch panels shall be direct bus-to-bus

connected with leads as short as possible (not to exceed 24-in) and
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203.601.62

203.601.63

203.601.64

203.601.65

203.601.66

203.601.67

lead size shall be a minimum of 6 AWG or larger.

T. TVSS shall be Model PDX3 as manufactured by United Power
Corporation; Transtector Systems; Current Technology or equal.]

Remove all rubbish and debris from inside and around the equipment.
Remove dirt, dust, or concrete spatter from the interior and exterior of the
equipment using brushes, vacuum cleaner, or clean, lint-free rags. Do not

use compressed air.

Contractor shall be knowledgeable about and shall field verify all
equipment that in any way, directly or indirectly, relates to the removal of
existing equipment and/or installation of new equipment. Work shall be
based on field measurements. The Authority will make information on file

that pertains to the existing equipment available for review.

Project work shall include all materials, equipment, labor, and supervision,
necessary to complete the project as specified herein including, but not
limited to, any and all work, rigging, delivery, complete installation of

components and testing to fully operational and warrantable condition.

The Contractor shall treat each system in whole and shall provide a fully
functional, tested and accepted system to the satisfaction of the
Owner/Engineer. Contractor shall make all final connections in accordance
with manufacturer's recommendations and approved shop drawings.
Contractor shall replace all interconnecting control wiring associated with
system. Control wiring shall be enclosed in conduit. Any and all mounting

brackets and accessories shall be replaced to match new units.

Equipment shall be furnished complete with all accessories and
appurtenances specified or otherwise required for proper operation. All
parts shall be installed and adjusted by the Contractor. The manufacturer
shall furnish necessary drawings and detailed installation, operation and
maintenance instructions for all components. It shall be the Contractor’s
responsibility to handle, store, and install all parts, including parts and
sheaves, as required in accordance with the manufacturer's detailed

written recommendations.

No cutting, drilling or welding of the new equipment or part thereof as
delivered from the manufacturer, for the purpose of adapting or modifying

said unit to facilitate its installation, will be permitted without written prior
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203.601.68

203.601.69

approval by the authority. If the equipment assembly is of differing
dimensions than the existing unit, the Contractor shall relocate all services

as required.

TAGGING: New equipment shall be tagged with a permanent and visible
tag showing the new equipment number using the City of Tulsa Equipment
ID equipment numbering system. Nameplate shall indicate manufacturer’s
name, model number and serial number of the equipment along with

electrical data.

TESTING: The equipment shall be installed in strict conformance with the
manufacturer’'s recommendations, which are to be submitted with the shop
drawings. After completion of the installation, the equipment shall be tested
by the Contractor/Installer under actual operating conditions. Contractor

shall supply complete O&M manuals in 3 ring binders and on CD.

END OF SECTION
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PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes the following types of LED luminaires:

Cylinder.

Downlight.

Lowbay.

Recessed linear.

Strip light.

Surface mount, linear.
Surface mount, nonlinear.
Suspended, linear.

. Suspended, nonlinear.

10. Materials.

11.  Finishes.

12.  Luminaire support.

13.  Exit and Emergency Lighting

O R

1.2 DEFINITIONS

>

CCT: Correlated color temperature.

B.  CRI: Color Rendering Index.

C.  Fixture: See "Luminaire."

D.  IP: International Protection or Ingress Protection Rating.
E.  LED: Light-emitting diode.

F. Lumen: Measured output of lamp and luminaire, or both.

G.  Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product, arranged by designation.

B.  Product Schedule: Refer to light fixture schedule on the plans.

1.4 CLOSEOUT SUBMITTALS

A.  Operation and maintenance data.
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1.5

A.

B.

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that
fail in materials or workmanship within specified warranty period.

Warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

B.

D.

2.2

A.

23

A.

B.

C.

MATERIALS
Product Schedule: Refer to light fixture schedule on the plans.

Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position.

Diffusers, and Globes:

1. Acrylic: One hundred percent virgin acrylic plastic, with high resistance to yellowing and
other changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

METAL FINISHES

Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining
components are acceptable if they are within the range of approved Samples and if they can be
and are assembled or installed to minimize contrast.

LUMINAIRE SUPPORT

Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish
same as luminaire.

Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.

Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
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D.

Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with
threaded attachment, cord, and locking-type plug.

PART 3 - EXECUTION

3.1

O 0w »

™

INSTALLATION

Comply with NECA 1.

Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
Install lamps in each luminaire.

Supports: Sized and rated for luminaire weight.

Exit Signs: Exit signs shall be roughed-in to be centered over or above door they are indicating
as exit, or in hallways they are installed in. Exit signs in hallways shall be aligned with other
lights in the area. Exit signs observed to be installed and not centered with doors or hallways
shall be relocated at no additional cost.

Flush-Mounted Luminaire Support: Secured to outlet box.

Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.
2. Do not attach luminaires directly to gypsum board.

Ceiling-Mounted Luminaire Support:
1. Ceiling mount per manufacturer’s recommendations.
Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.

2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with
approved outlet box and accessories that hold stem and provide damping of luminaire
oscillations. Support outlet box vertically to building structure using approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing,
rod, or wire support for suspension for each unit length of luminaire chassis, including
one at each end.

4, Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods
to building structure.

Ceiling-Grid-Mounted Luminaires:
1. Secure to any required outlet box.

2. Secure luminaire using approved fasteners in a minimum of four locations, spaced near
corners of luminaire.
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K.  Where 0-10V dimming is indicated in controls requirements, contractor shall furnish and install
0-10V dimming cabling to each fixture to accomplish dimming control.

L.  Where a light fixture is indicated via plan or fixture schedule to be an emergency fixture,
contractor shall route unswitched power to light fixture in addition to normal circuit such that
fixture will sense an outage and automatically illuminate in an emergency situation.

M.  All site lighting pole lights shall be installed to maintain 36” clear from back of curb to edge of
concrete pole-base. Field verify final locations with final civil plan and edge of parking lots.

32 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.
2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.

Verify transfer from normal power to battery power and retransfer to normal.
B.  Luminaire will be considered defective if it does not pass operation tests and inspections.

C.  Prepare test and inspection reports.

END OF SECTION
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203.998 Mobilization Bid Item — A mobilization bid item is included to help cover initial costs of

bonds, insurance, permits, submittal preparation and other incidental costs.

203.998.1 Payment shall be made for a Mobilization Bid Item which is intended to
cover the costs of bonds, insurance, permits, submittal preparation and
other incidental costs. Payment of the Mobilization Bid Item may be
requested in full on the first payment application. The Mobilization Bid

Iltem shall not exceed five percent (5%) of the sum of all Base Bid

Items excluding the Mobilization Bid Item. Add Alternate Items are

not part of the Base Bid Items.

END OF SECTION
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203.999 Mechanical, Electrical, Plumbing, and Unforeseen Circumstances Allowance -—

$100,000.00 Lump Sum Allowance for various mechanical, electrical, plumbing, or

unforeseen circumstances work not shown on the Construction Drawings or specified in

the Contract Documents.

203.999.1 The allowance shall be used for cost of materials, labor, installation, and
overhead and profit for additional MEP/Unforeseen Circumstances work
that is not shown on the Construction Drawings or specified in the
Contract Documents.

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

203.999.3 The contractor shall provide to the City of Tulsa representative a written
request for the use of any of the allowance with a schedule of values and
all associated backup information.

203.999.4 The contractor shall proceed with work included in the allowance only
after receiving a written order from the City of Tulsa representative
authorizing such work. Proceeding with work expected to be covered in
the allowance without a written order from the City of Tulsa
representative will be at the contractor’s risk. Contractor may not be paid
for unapproved work/materials at the discretion of the City of Tulsa

representative.

203.999.5 Any additional costs for bonds and insurance shall not be included in any

MEP allowance because this cost is already included in the contract.

END OF SECTION
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204 ANCILLARY EQUIPMENT & WORK

The cost of items in this Section and other Sections of these specifications shall be equitably

included in the appropriate Bid items.

2041 Prior to disposal of any material or equipment that is City of Tulsa property and
removed as part of the contract work, Contractor shall contact the appropriate WWTP

Plant Superintendent and explicitly offer to the Authority first right to claim and retain

such materials or equipment as City of Tulsa property. Contractor shall be responsible
for the disposal of all such equipment and materials not claimed by the Authority. Items
identified for salvage shall be removed carefully, protected, palletized and delivered to
the Northside or Southside Maintenance Department. A copy of the Contractor's

transmittal shall be provided to the Engineer after delivery.

204.2 Contractor shall field verify all elevations and dimensions of existing piping, valves, and
equipment to be demolished. Contractor work shall be based on field measurements
and shall include field adjustments and additions for the proper installation of
equipment. The contractor shall take note of all objects in the vicinity of equipment
being installed to ensure that there are no issues with interference. It is the
responsibility of the contractor to make modifications necessary to adjacent objects
such as pipe supports and similar to install the new equipment unless such objects are
not reasonably visible during the site visit. It is the responsibility of the contractor to
review all field conditions and take necessary field measurements prior to ordering
equipment. The City of Tulsa will make available the information it has pertaining to the

existing equipment.

204.3 General Equipment Requirements:

204.3.1 Approved Equal Equipment: The manufacturers and models specified in

the equipment specifications are considered pre-approved. The winning
contractor may, at their discretion, submit for approval equipment that
has not been approved prior to the bid opening. When doing this, the
contractor should be aware that the submitted equipment must not only
meet the performance requirements stated in the equipment
specifications, but it also must meet or exceed the manufacturing,
material, and quality specifications of the pre-approved equipment even
though those specifications are not expressly listed in the section. The
Engineer will review any non pre-approved equipment through the
submittal process and compare it with the pre-approved equipment to

determine that the equipment is or is not equal. Contractor should be
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prepared to supply technical data, material information, standards
conformance information, and other related information as requested by
the Engineer. If the requested information is not supplied, the equipment
will be deemed to be not equal. Approval of non pre-approved

equipment will be at the sole discretion of the Engineer.

204.3.2 Equipment Demolition: All equipment shall be demolished in accordance

with each bid item section. No existing equipment is to be abandoned in
place unless specifically noted otherwise. All equipment being removed
during demolition shall either be set aside for determination of surplus
value or disposed of by the contractor per each bid item specification. If
after removing the old equipment and installing the new equipment there
are unused items still in place, it shall be the responsibility of the
contractor to remove these items in a manner that will not affect adjacent
equipment or systems. All removed electrical and fluid components shall
be properly capped off at the point of removal. Removal shall be
performed in a manner that will allow re-installation/replacement of the

removed items at a later date if necessary.

204.3.3 Gauges: Each pump shall be provided with a combination
pressure/vacuum gauge in the suction piping and a pressure gauge in
the discharge piping. Gauges shall conform to ANSI/ASME B40.1 and
shall be indicating dial type, with C-type phosphor bronze Bourdon tube
and stainless steel rotary geared movement, or direct drive type with
stainless steel helical-wound capillary tube pressure sensing element.
The gauge shall have a phenolic open front turret case, and adjustable
pointer, a stainless steel or phenolic ring, and an acrylic or shatterproof
glass window. The dial shall be 4 % inches in diameter, with white
background and black markings. Pointer travel shall span not less than
200 degrees or more than 270 degrees. All gauges shall be Accuracy
Grade A or better. Pressure gauges shall read in pounds per square
inch. Compound gauges shall read in inches of mercury vacuum and
pounds per square inch. The range of each gauge shall be per pump

manufacturer's recommendation.

All gauges shall be installed with a diaphragm seal, brass flushing port

and brass isolation valve of appropriate size.

204.3.4 Mechanical Seals and Seal Water:
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204.3.4.1  All pumps shall be equipped with cartridge mounted double

mechanical seals recommended by the pump manufacturer

and compatible with Pump Seal Water Support Systems

(PSWSS) installed at each pump. Refer to Construction

Drawings and pump specifications for additional

requirements.

204.3.4.2 The new seal water conditioning station (SWCS) and
PSWSS may contain components that were not originally
part of an existing seal water system. It is the responsibility
of the contractor to supply and install all necessary electrical
components including  wiring, conduit, connectors,
contactors, etc.... for a complete installation of the new seal
water system. It may also be necessary to integrate the new
seal water system components into the existing equipment
control system. The contractor shall be responsible for all
labor and materials required to integrate new components
into the existing control system. All electrical work on the
seal water station shall conform to the General Electrical
Requirements herein. Contractor shall demolish and remove
all existing seal water components not reused in

construction.

204.3.4.3 Seal water piping and accessories shall not utilize rigid PVC
piping. Seal water lines connected directly to the mechanical
seals shall be PEX. All other piping in the seal water station
shall be of a non-corrosive metal material such as stainless
steel, or painted copper. Valves and other components shall

be bronze unless otherwise required.

204.3.4.4 Some existing pumps do not have mechanical seals.
Contractor shall determine from field investigations the
location of seal water for those pumps. It is the responsibility
of the contractor to supply and install all seal water piping,
electrical work and materials, and control work and materials
required to add a seal water station where one was not used
for existing equipment. Locations are to be approved by the

engineer.
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204.3.4.5 If a new pump is installed that does not require seal water

and there are existing seal water lines at the pump location,

it is the responsibility of the contractor to remove existing

water lines. Lines shall be removed as far up stream as

possible to a point that will not interfere with water supply to

other equipment. No existing lines shall be abandoned in

place.
204.3.5 Valves:

204.3.5.1 All valve parts and surfaces shall be of corrosion resistant
materials or have a factory applied epoxy coating sufficient
to prevent corrosion in a wastewater environment. See

painting/coating section for coating thickness requirements.

204.3.5.2 Plug Valves and Check Valves: Plug valves and check
valves shall be of the same size, style and construction as
the units being replaced. It is the responsibility of the
contractor to review the existing valves and provide correct
similar units. Acceptable manufacturers are Pratt, DeZurik,
Clow, Val-Matic, or an approved equal.

204.3.5.3 Butterfly Valves: Butterfly valves shall be of the same size,
style, and construction as the units being replaced. It is the
responsibility of the contractor to review the existing valves
and provide correct similar units. Acceptable manufactures

are DeZurik, Clow, Val-Matic, or an approved equal.

204.3.5.4 Gate Valves: Gate valves shall be of the same size, style
and construction as the units being replaced. It is the
responsibility of the contractor to review the existing valves
and provide correct similar units. Acceptable manufacturers

are Wey, DeZurik, or approved equal.

204.3.5.5 Plug and butterfly valves supplied with hand wheel operators
that are installed more than 6’-0” above floor level shall be
supplied with chain wheels and chains to allow for valve

operation from the floor.

204.3.5.6 Valves and operators shall be selected by the contractor

such that when installed in close proximity to one another
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the operators will be a sufficient distance apart to allow for

uninhibited use by personnel.

204.3.5.7 All Valve placement and orientation shall be installed per
Manufacture’s recommendations. Systems operation and
valve orientation layout (drawing) shall be included in the

submittals for review with valve submittal(s).

204.3.6 Equipment Tagging: New equipment shall be tagged, according to the

requirements listed below, with a permanent and visible tag showing the
new equipment number using the City of Tulsa Equipment ID numbering
system. All tags should be visible to anyone without the need to remove
covers or otherwise “hunt” for the tag. See individual equipment sections
for Equipment ID numbers for each item. Tags shall conform to the

following specifications.
204.3.6.1 Requirements:
- Any equipment valued over $1,000
- All Valves greater than 6”
- All relief and motorized valves that are smaller than 6”
- Any equipment that requires preventive maintenance
- Any equipment that is critical to the process of the plant
- Any equipment that is considered a Safety item
- Emergency Eyewash/Showers
- Fire Extinguishers
- All Ladders
- Hoists
- Detectors
- Overhead Doors
- Fire Alarms/Sprinklers
- Emergency Lights

204.3.6.2 Equipment ID tag numbering shall meet the following

requirements:
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PRODUCTS

Equipment ID Number Plates

All equipment tagged on the drawings, except for buried submerged
equipment shall be provided with an Equipment ID Number Plate bearing
the equipment tag number identified on the drawings. Equipment ID
Number Plates shall be rectangular 3.5”x .75” and 1/16” thick laminated
blue phenolic plastic engraving stock that is U/V stable. Lettering shall
be 1 line of text, centered, and white capitalized block letters .25” high

and engraved to a depth of 0.08mm.

Equipment ID Number Plates must follow the Equipment ID numbering

scheme. Each equipment or systems should also include an additional
tag noting the general name of the equipment or system adjacent to the
equipment ID numbering tag (i.e., “Final Clarifier #3”, VFD for Pump #2,

etc.).

Equipment ID Number Plates shall be attached with permanent

adhesive.

Additional Number Plates shall be provided for ancillary devices
associated with each piece of new tagged equipment. Additional tags
shall be provided for all electrical disconnects, variable frequency drives

and Motor Control Centers whether new or existing.

VALVE, BUTTERFLY AND GATE EQUIPMENT ID NUMBER PLATES

Equipment ID Number Plates

All valves and gates, except buried or submerged valves, that have been
assigned an Equipment ID number on the Drawings or in the valve or
gate schedule, shall be provided with a permanent number plate.
Equipment ID Number Plates shall be round 1.5” and 1/16" thick
laminated blue phenolic plastic engraving stock that is U/V stable.
Lettering shall be in 3 sections, centered, and white capitalized block

letters 3/16” high and engraved to a depth of 0.08mm.
Example: 15t line XXXX-
2" line XXXX-

3line XXXXX
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204.3.7

204.3.8

204.3.9

Equipment ID Number Plates must follow the Equipment ID numbering

Scheme.

Equipment ID Number Plates shall be attached with permanent stainless

cable ties or stainless fasteners.

See contract drawings for buried valves concrete collar details and

tagging requirements.

Equipment Coatings: All equipment shall be supplied with a factory

applied coating sufficient to withstand a wastewater environment.
Factory applied coating shall be in accordance with the painting/coating

section.

Equipment Installation: All anchor bolt connections shall include the use

of a washer, lock washer, and nut (without nylon or similar insert).

204.3.8.1 Installation of all equipment and related items shall be
performed as directed in the manufacturer’s installation

instructions.

204.3.8.2 No cutting, drilling or welding of new equipment or part
thereof as delivered from the manufacturer for the purpose
of adapting or modifying said unit to facilitate its installation
will be permitted without written prior approval by the

authority.

204.3.8.3 The Contractor shall be responsible for any and all concrete
modifications that may be required to install the new
equipment. This shall include modifications or replacement
of equipment pads and supports. All modifications shall be
designed and constructed to conform to the
recommendations of AC/ 302.1R-04 Guide for Concrete
Floor and Slab Construction and ACI 301-10 Standard
Specifications for Structural Concrete. All  concrete
modifications and repairs shall be coated per the

painting/coating section herein.

Equipment Start Up and performance:
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204.3.9.1  All new equipment installed by the contractor must be
started up and be in operational service for 48 hours with no
performance issues prior to demolishing and installing like,
adjacent equipment in the same system. |If the new
equipment exhibits any performance issues, the contractor
shall repair the equipment/installation as required and begin
a new 48 hour observation period.

END OF SECTION
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204.4 General Electrical Requirements

204.4.1 Electric Code Compliance: All electrical work shall be performed in compliance

with current electrical code.

204.4.2 Electrical Disconnects: All equipment installed or worked on with an electrical
portion in the scope of work shall have a new local disconnect switch installed.
All local disconnect switches shall be of stainless steel construction meeting
NEMA 4X standards. In the event a Class 1, Division 1 rating is required for
explosion proof service, the disconnect shall meet all required ratings for Class
1, Division 1 service. Control panels that incorporate an integral disconnect will

not be required to have an external disconnect.

204.4.3 Electric Motors: All electric motors shall be premium efficiency, suitable for
operating the intended equipment per the equipment manufacturer’s

recommendations.

204.4.4 Electrical Wiring, Conduit & Related Items: Contractor shall use caution to
avoid damage to existing power cables. These cables shall be reused in new
equipment installation provided their reuse meets current code requirements.
Contractor shall be responsible for any damage to existing electrical equipment
or power cables. The contractor shall be responsible for removing the existing
control system and replacing it with the new control system. No unused
remnants of the existing control system shall be abandoned in place. Unless
noted specifically otherwise, minimum requirements are that all new conduiting
shall be threaded rigid connections and sealed between spaces. All conduits
shall be sealed with “duct seal” in control panels, motor heads, transitions
between spaces in junction boxes and other end devise locations for corrosion

protection.

204.4.5 Identification: Conduits in manholes, hand-holes, building entrance pull boxes,
junction boxes and equipment shall be provided with identification tags.
Identification tags shall be 19 gage stainless steel with %2 inch stamped letters
and numbers as indicated on the drawings. Identification tags shall be attached

to conduits with nylon tie wraps and shall be positioned to be readily visible.

204.4.6 Rigid Steel Conduit shall be heavy wall, plated/hot-dip galvanized, shall
conform to ANSI C80.1, and shall be manufactured in accordance with UL 6.

Not applicable to this contract unless specifically noted otherwise.
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204.4.7 Liquid tight Flexible Metal Conduit shall be hot-dip galvanized steel, shall be
covered with a moisture proof polyvinyl chloride jacket, and shall be UL
labeled.

204.4.8 Rigid Nonmetallic (PVC) Conduit - PVC conduit shall be heavy wall, Schedule
40, UL labeled for aboveground and underground uses, and shall conform to
NEMA TC-2 and UL651. Not acceptable and not applicable to this contract.

204.4.9 Aluminum Rigid Conduit system:

204.4.9.1 The conduit shall be rigid aluminum, threaded, T-1 temper as part of
electrical of an all-aluminum conduit system with couplings, bends
and fittings as required. Any fasteners and other hardware shall be
316 stainless steel as required and applicable. In the event a Class
1, Division 1 rating is required for explosion proof service, the
conduit system shall meet all required ratings for Class 1, Division 1

service. Provide in all interior and exterior installation locations.

204.4.9.2 The conduit system shall be UL 6A and ANSI C80 5 rated for

application.

204.4.9.3 Provide “seal-off” corrosion protection at all and panels, device

outlets and equipment as recommended by conduit Manufacture.

204.4.9.4 Acceptable manufactures are Wheatland Tube, Republic Conduit,

and American Conduit by Sapa or equal.

204.4.9.5 Unless a Manufacture requirements, code or other governing
requirement specifically require something other than aluminum

conduits, all conduits and accessories shall be aluminum

204.4.10 Conductors. All conductors in power, control and instrumentation circuits shall
be identified and color coded as described herein.

204.4.10.1 Conductor Identification Number. Except for lighting and receptacle
circuits, each individual conductor in power, control and
instrumentation circuits shall be provided with wire identification

markers at the point of termination.

204.4.10.2 The wire numbers shall be of the heat-shrinkable tube type, with

custom typed identification numbers.

204.4.10.3 The wire numbers shall be as indicated on the equipment

manufacturer’s drawings.
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204.4.10.4 The wire markers shall be positioned to be readily visible for

inspection.

204.4.11 Conductor Color Coding. Power conductors shall be color coded as indicated
below. For conductors 6 AWG and smaller, the color coding shall be insulation
finish color. For sizes larger than 6 AWG, the color coding may be by marking
tape. The equipment grounding conductor shall be green or green with one or

more yellow stripes if the conductor is insulated.

204.4.11.1 The following color coding system shall be used for Power

conductors:
204.4.11.1.1  120/240V, single-phase — black, red and white
204.4.11.1.2 120/208V, three-phase — black, red, blue and white

204.4.11.1.3 120/240V, three-phase — black, orange, blue and

white

204.4.11.1.4 277/480V, three-phase — brown, orange, yellow
and gray

204.4.11.1.5 Where 120/240 and 120/208 volt system share the
same conduit or enclosure, the neutral for either the

120/240 volt system or the 208 volt system shall be

white with a permanent identifiable violet stripe.

204.4.11.2 Control and instrumentation circuit conductors shall be color coded

as indicated below:

204.4.11.2.1 Multi-conductor Control Cable: 600 Volt Multi-
conductor 14 AWG Control Cable

204.4.11.2.2 REFERENCE: UL 83, UL 1277, ICEA S-73-532,
ICEA S-58-679.

204.4.11.2.3 CONDUCTOR: 14 AWG, 7 OR 19 strands,
concentric-lay, uncoated copper. Maximum

operating temperature 90°C dry, 75°C wet.

204.4.11.2.4 INSULATION: Polyvinyl chloride, not less than 15
mils average thickness;13 mils minimum thickness,
UL 83 Type THHN and THWN.

204.4.11.2.,5 SHIELD: None.

Specification No. 204.4 — Page 3 of 8



Water Pollution Control Specification No. 204.4
Capital Equipment Replacements Electrical - General
TMUA Project No. WPC 21-1

204.4.11.2.6 JACKET: Conductor: Nylon, 4 mils minimum
thickness, UL 83.

204.4.11.2.7 Cable assembly: Black, flame-retardant polyvinyl,
UL 1277, applied over tape-wrapped cable core.

204.4.11.2.8 COLOR IDENTIFICATION: ICEA S-58-679,
Method1, Table 2 or ICEA S-58-679, Method 3,
Table 2. White or green conductors shall not be
provided. A durable marking shall be provided on
the surface of the cable at intervals not exceeding
24 inches. Marking shall include manufacturer’s
name, Type THWN or THHN, conductor size,

number of conductors, and voltage class.
204.4.12  Signal Control Cable:
204.4.12.1 REFERENCE: UL 62, UL 1277.

204.412.2 CONDUCTOR: 16 AWG,7-strand, concentric-lay,
uncoated copper. Maximum operating temperature
90°C dry, 75°C wet.

204.4.12.3 INSULATION: Polyvinyl Chloride, not less than 15
mils average thickness: 13 mils minimum thickness,
UL 62, Type TFN.

204.4.12.4 LAY: Twisted pair with 1-1/2 inch to 2-1/2 inch lay.

204.4.12.5 SHIELD: Cable assembly, combination aluminum-
polyester tape and 7-strand, 20 AWG minimum size,
tinned copper drain wire, shield applied to achieve

100 percent cover over insulation conductors.

204.4.12.6 JACKET: Conductor. Nylon, 4 mils minimum
thickness, UL 62.

204.4.12.7 Cable assembly: Black, flame-retardant polyvinyl
chloride, UL 1277, applied over tape-wrapped cable

core.

204.4.12.8 CONDUCTOR IDENTIFICATION: One conductor
black, one conductor white.

204.4.13 Single Conductors: 600 Volt, Single Conductor Power Cable
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204.4.14

204.4.15

204.4.13.1 REFERENCE: UL 83, ICEA S-95-658 (NEMA WC
70).

204.4.13.2 CONDUCTOR:  Stranded, uncoated  copper.

Maximum operating temperature 90°C dry, 75°C wet.

204.4.13.3 INSULATION: Polyvinyl, UL 83, type THHN and
THWN, ICEA S-95-658.

204.4.13.4 SHIELD: None

204.4.13.5 JACKET: Conductor. Nylon, 4 mils minimum
thickness, UL 83.

Sump Pump Control Panels — Unless otherwise noted, Contractor
shall provide each unit with the following system components to

conform to the following specifications:

204.4.14.1  Input Disconnect: Furnish an input circuit breaker
with  an interrupting rating of 65,000 rms

symmetrical amperes.

204.4.14.2 Control Devices: Include door mounted control and

monitoring devices for each sump pump as follows:
A. “Manual-OFF-Auto” control selection
B. Power disconnect

C. Elapsed time meter; shall be non-resettable,
rollover at 9999 hours showing resolution of 0.1

hours
D. Phase loss monitor

E. Indicator lamps for Power On, Run, Phase Loss
and Overload.

204.4.14.3 NEMA contactors size 1 or larger rated to handle

the connected load.

204.4.14.4  Refer to Drawings for control panel schematics for

additional requirements.
204.4.14.4  Coil Voltage: 120-volts, 60-hertz.

Variable Frequency Drives (VFD):
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204.4.15.1 Enclosures: New VFD units shall be supplied with
and installed in a new enclosure. All component
enclosures shall be NEMA 12 compliant, and shall fit

in the location of replaced equipment.

204.4.15.2 System Features: Contractor shall provide each unit
with the following system components to conform to

the following specifications:

204.4.15.3 Input Disconnect: Furnish an input circuit breaker with
an interrupting rating of 65,000 rms symmetrical

amperes

204.4.15.4 The VFD units must comply with all requirements of
the existing pumps. The new VFD units shall be 18

pulse “clean power “, low harmonic in compliance
with IEEE 519 guidelines for harmonic mitigation and
have a continuous output current of approximately

30% more than the motor full load nameplate current.

204.4.15.5 New VFD units shall be installed with No cutting,
drilling or welding of the new equipment or part
thereof as delivered from the manufacturer, for the
purpose of adapting or modifying said unit to facilitate
its installation, will be permitted without written prior

approval by the authority.

204.4.15.6 Control Devices: Include door mounted control and

monitoring devices for each drive as follows:
Start push button
Stop push button
“Local-OFF-Remote” control selection

Maintained Emergency shutdown button — Palm

press and red in color

Speed selection — Door mounted potentiometer

operating single turn 0% - 100%
Frequency meter with hertz and 0-100 scales

Output ammeter
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Elapsed time meter shall be non-resettable,
rollover at 9999 hours showing resolution of 0.1

hours

Diagnostic package with fault indication and reset

push button

Indicator lamps for the ON, OFF, Auto, Vibration

and FAULT unit status conditions

Vibration sensors shall be installed and operated
such that when a vibration alarm is triggered, the
VED/Pump shuts down automatically

Vibration sensors shall have the operating
capacity of sending a 4-20 mA signal to an analog
PLC input and a dry set of contacts for the relay
logic

204.4.15.7 PLC Control Features: Furnish a control system for

each drive to allow the following Auto/PLC
functions:

Remote, isolated 4-20 mA speed control input
Isolated 4-20 mA speed output

PLC Remote Run command

Alarm outputs

ON/OFF status output

Additional features and controls specified with the
drive equipment

Local/Auto status output

204.4.15.8 New and replacement VFDs shall be installed such
that all 4-20mA features are available. If a VFD
being replaced is not currently configured to
communicate with the SCADA system, the
replacement unit shall communicate with the
SCADA system in the same manner of a new VFD
installation. On new VFD installations, all 4-20mA
communication features shall be installed in the

VFED for future connection to the SCADA system
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204.4.159 General Purpose Contactors: Provide general
purpose contactors in accordance with NEMA ICS

2 meeting the following:
Coil Voltage: 120-volts, 60-hertz

Poles:  Provide three-pole contactors, unless

otherwise indicated.

204.4.15.10 Electrical Wiring: Contractor shall be responsible
for verifying or replacing all wiring from existing
breakers and/or disconnects to the new equipment
including replacing breakers as required. All wiring
and electrical construction shall meet current

electrical code.

204.4.15.11 Complete O&M Manuals and operating parameters
shall be supplied on CD. Record drawing shall
include PDF drawings showing final routing of

power and controls. Reference 204.400.
204.4.15.12 Electrical Wiring & Related ltems:

204.4.15.13 All wire to wire connections shall be made using
insulated mechanical connectors. All shielded
cable shall use heat shrink to cover cable outer
cover and shield for termination. No wire nuts or
butt splices are to be used unless previous
authorization is given by the engineer. Insulated
mechanical connectors shall be manufactured by
Penn-Union, Galvan Industries, Polaris Electrical

Connectors, or an approved equal manufacturer.

204.4.1514 Power and control wiring will follow the NFPA 79
Chapter 13 standard.

204.4.15.15 Control wiring labeling shall follow NFPA 79
Chapter 13 standard. Control wiring identification
tags shall be a thermal transfer print. A Brady
TLS2200 or equivalent.

END OF SECTION
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204.5 Equipment Painting/Coating

204.5.1  Surface Preparation and Shop Prime Painting: All equipment and disturbed

surfaces shall be cleaned and shop primed per equipment manufacturer’s
recommendation as part of the work. Equipment nameplates and similar
information tags shall be masked off for removal after finish coat applications.
All surface preparation for applying a specified coating system shall be done in
accordance with the appropriate “Application Bulletin” from the manufacture for
the specific product specified. Provide minimum SP-10 Near white blasting
unless Manufacture requirements are more stringent. Equipment
vendors/manufactures shall be consulted concerning the required final coating
system to ensure that it will be compatible with the primer coat applied at the
factory, in the event that the shop applied primer coat is not removed prior to

the coating installation.

204.5.2 Final Coat: Unless otherwise specified, all new equipment shall be shop or
field painted with a final coat, provided all shop painted finish surfaces shall
receive matching field touch-up painting as final treatment, all with a finish coat
per the equipment manufacturer's recommendation. All disturbed surfaces
shall be field painted after equipment installation with a finish coat per the

equipment manufacturer’s recommendation.

204.5.2.1 Disturbed surfaces will be defined as including piping between
suction and discharge valves on pump assembly replacements and
pipe to either side of valves on individual valve replacements. All
other disturbed surfaces will be defined as existing materials

adjacent to new equipment.
204.5.3 Coating Systems

204.5.3.1 The Coating System for painting structural steel, piping, valves, etc.
not exposed to sunlight shall be Sherwin-Williams Coating System

Identification A-1, Alkyd 2-coat system. This system has a primer

“KemKromik, Univ. Primer” and a finish coat “Industrial Urethane,
Alkyd Enamel” or an approved equal. Contractor shall submit

supplier information for approval prior to painting.
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204.5.3.2 The Coating System for painting structural steel, piping, valves, etc.
non-immersed, mildly corrosive, wet environments and not exposed
to sunlight shall be Sherwin-Williams Coating System Identification

E-1, Polyamide Epoxy system. This system has a primer

“Macropoxy 646” and a finish coat “Macropoxy 646” or an approved
equal. Contractor shall submit supplier information for approval prior

to painting.

204.5.3.3 The Coating System for painting metal surface for exterior
weathering exposure in a corrosive environment shall be Sherwin-

Williams Coating System Identification EU-2,Urethane Finish,

Corrosive Areas 3-coat system or equal. This system has a primer
“CorothaneGalvapac”, second coat “Macropoxy 646” and a finish
coat “Hi-solids Polyurethane” or an approved equal. Contractor shall

submit supplier information for approval prior to painting.

204.5.3.4 Coating System for painting metal surface for full or partial
immersion service shall be Sherwin-Williams Coating System

Identification E-3, Amine Epoxy Glass Flake Reinforcement or

equal. This is a two-coat system using Sher-Glass Epoxy FF. The
first coat shall have a red oxide color with a minimum dry film
thickness of 10-15 mils. The second coat shall have a haze gray
color. Total dry film thickness shall be a minimum 20-25 mils.
Application and total dry film thicknesses shall be installed per

Manufacture’s recommendations.

204.5.3.5 Paint color code shall adhere strictly to DEQ code requirements.

Paint Color Schedule (All colors and codes are Sherwin Williams. A

crossover for Tnemec and Carboline is available on request.):

a. Potable WaterFlyway SW6794
b. Plant Effluent Water (PEW) Pantone 522, DEQ
c. Chilled Water French Roast SW6069 w/
Heartthrob SW6866 bands

d. Heating Water Supply Gray Screen SW7071 w/
White bands
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204.5.3.6.

204.5.3.7.

e. Heating Water Return Gray Screen SW7071 w/
Black bands

f. Compressed Air Supreme Green W6442
g. Instrument Air Supreme Green SW6442
h. Blower Air Supreme