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b. Drawings and specifications indicate minimum construction standards. Should any work 
indicated be sub-standard to any ordinances, lower codes, rules or regulations bearing on 
work, the Subcontractor shall promptly notify the Engineer in writing, through the General 
Contractor, of any necessary changes to be adjusted. However, if Subcontractor provides 
any work knowing it to be contrary to any ordinances, laws, rules and regulations, he shall 
thereby have assumed full responsibility and bear all costs involved for correction and 
compliance. In any instance where the specifications call for materials for construction of a 
better quality or larger size than required by codes, provisions of these specifications shall 
take precedence. Codes shall govern in case of direct conflict between codes, plans and 
specifications. 
 
1) SAFETY CODES 
 
National Electrical Safety Code Handbook H30-National Bureau of Standards 
Occupational Safety and Health Standard (OSHA) - Department of Labor 

 
2) NATIONAL FIRE CODES 
 
NFPA NO. 70 - NATIONAL ELECTRIC CODE – 2008 EDITION 

 
3) UNDERWRITERS LABORATORIES, INC. 
 
All materials, equipment and component parts of equipment shall bear UL labels. The 
control panel, in its entirety, shall also be UL listed & labeled under UL-508A or UL-698A 
Standards as is applicable. 
 
UL-508A Standard: Industrial Control Panels intended for general industrial use, operating 
from a voltage of 600 volts or less. Control Panel is intended for installation in ordinary 
locations, in accordance with the National Electrical Code, ANSI/NFPA 70, where the 
ambient temperature does not exceed 40 degrees C (104 degrees F) maximum. This 
Standard shall be applicable to each Control Panel designed to be used on a Storm Sewer 
Lift Station. Control Panel shall bear UL 508A label on its inside door.  
 
UL-698A Standard: Industrial Control Panels incorporating intrinsic safety barriers and 
intended for connection to circuits residing in hazardous locations are covered by UL 698A, 
Standard for Industrial Control Panels Relating to Hazardous (Classified) Locations. This 
Standard shall be applicable to each Control Panel designed to be used on a Sanitary 
Sewer Lift Station. Control Panel shall bear UL 698A label on its inside door. 

 
Each Control Panel shall also be listed and labeled “Service Entrance Rated” since the main 
service disconnect shall be an integral part of the control panel. 
 

15. TESTS AND OPERATION RECORDS 
 

a. General: Test all equipment installed under this specification and demonstrate its proper 
operation to the Engineer. No equipment shall be tested or operated for any other purpose, 
such as checking motor rotation, until it has been fully lubricated in accordance with 
manufacturer's instructions and, if it is a centrifugal pump, until it has been connected to 
piping systems and supplied with sufficient water so that it will not run dry. 

 
1) Any defects in workmanship, material, equipment or any grounds or short circuits shall 

be corrected by the Subcontractor before final acceptance. 
 
2) Submit at least six (6) copies of data noted below to Engineer prior to final inspection. 
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3) Maintain a marked set of drawings to record all deviations made from routes, locations, 

circuiting, etc. shown on contract drawings. Prior to final inspection submit one new set 
of project drawings with deviations and changes clearly indicated. 

 
b. Testing: The entire electrical system shall be tested by Subcontractor in presence of the 

Engineer. Every local switch, panelboard, service breaker, safety switch, and circuit breaker 
shall be operated under load conditions. Every fixture and equipment tested and operated. 
Test shall include any tests specified in any part of this section. 

 
1) Subcontractor shall measure resistance of electrical system with a "Megger" from 

busses of main switch to ground with main breaker open, and bonding jumper between 
neutral and ground temporarily removed. Values are to be determined with all 
panelboards, motor controls and switch circuits open. If any value measured is less than 
100,000 ohms, each feeder shall be measured and must exceed those set forth in 
Article 110 of National Electrical Code, before they shall be accepted. Typewritten test 
results shall be furnished to the Engineer. 

 
c. Recording: 

 
1) Record nameplate horsepower, amperes, volts, phase, efficiency, service factor and 

other necessary data on motors, and other electrical equipment furnished and/or 
connected under this contract. 
 

2) Record motor starter catalog number, size and rating and/or catalog number of thermal-
overload units installed in all motor starters furnished and/or connected under this 
contract. See motor starter specifications for instructions for proper sizing of thermal 
overload units. 

 
3) Record ampere per phase at normal or near normal loading of each item of equipment 

furnished and/or connected. 
 
4) Record voltage and ampere-per-phase readings taken at service entrance equipment 

after completion of project with operation at normal electrical load. 
 

16. DEMONSTRATION OF COMPLETED ELECTRICAL SYSTEMS 
 

a. General: Upon completion of entire electrical systems, Subcontractor shall demonstrate to 
Engineer's satisfaction that all installed electrical systems are in perfect operating condition, 
that they perform all power and control functions intended and that they are installed in strict 
accordance with project drawings and specifications. 

 
b. Materials: Subcontractor shall provide all necessary testing equipment, tools, materials, 

dummy loads, etc., required to properly demonstrate performance.  
 

17. OPERATING AND MAINTENANCE INSTRUCTIONS 
 

a. General: Submit with shop drawings of equipment, six (6) copies of operating and 
maintenance instructions for all items of equipment provided. Operating instructions shall be 
prepared by equipment manufacturer. Keep in safe place keys and wrenches furnished with 
equipment under this contract; present to Engineer upon completion of project. 
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b. Materials: Provide brochures bound in vinyl guarded three-ring binder with metal hinge. 
Reinforce binding edge of each sheet of loose-leaf type brochures to prevent tearing from 
continued usage.  

 
c. Execution: Prepare complete brochure, covering electrical systems and equipment provided 

under this contract. Submit brochures to Engineer for review before delivery to Owner. 
Subcontractor, at his option, may prepare brochure or retain an individual to prepare it for 
him. Include cost of this service in the bid. Brochures shall contain the following: 

 
1) Certified equipment drawings and catalog data with equipment provided clearly marked. 
 
2) One copy of each balance and test report required and as outlined under these 

specifications. 
 
3) Complete operating and maintenance instructions for each item of equipment. 
 
4) Special emergency operating instructions with a list of service organizations (including 

addresses and telephone numbers) capable of rendering emergency service to various 
parts of electrical system. 

 
5) Clearly print on front of each brochure the following: 

 
a) Project name and address 
b) Telephone number 

 
B. ELECTRICAL REQUIREMENTS 
 

1. BASIC MATERIALS 
 

General: Material and equipment installed under this contract shall be new, unused, and without 
damage. Physical size of equivalent or substitute equipment shall not be larger than space provided 
including space required for access and maintenance of equipment. 

 
The materials shall be per the following attached Specification Sections: 

 
 
 

a) 26 0000  ELECTRICAL – GENERAL CONDITIONS 
b) 26 2100  CONDUIT 
c) 26 2200  CONDUCTORS (LESS THAN 600 VOLTS) 
d) 26 2500  LABELING AND EQUIPMENT IDENTIFICATION 
e) 26 2600  GROUNDING 
f) 26 3100  ELECTRICAL SERVICE 
g) 26 5200  MOTOR STARTER 
h) 26 9000  CONTROL SYSTEM 

 
 

 
END OF SECTION 
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SECTION 26 2100 
CONDUIT 

GENERAL: 
DESCRIPTION OF WORK: 
Provide a complete conduit system for all conductors. 
 
RELATED WORK: 
Section 26 2200 - Conductors (Less than 600 Volts) 
 
REFERENCE STANDARDS: 
U.L. 6 - Rigid metal conduit. 
U.L. 360 - Liquid-tight flexible steel conduit. 
U.L. 651 - Rigid non-metallic conduit. 
NEMA TC-8 - Rigid PVC for underground installations. 
 
DELIVERY, STORAGE AND HANDLING: 
Store in a dry area, protected from the weather. 
 
PRODUCTS: 
 
RIGID METAL CONDUIT: 
Manufacturer:  Equal to the Wheatland Steel Company 
 
Type:  Steel heavy wall, galvanized unless noted otherwise on Drawings. 
 
Minimum trade size is 1/2-inch; other sizes as required by NEC based on quanitity of conductors. 
 
PVC EXTERNALLY COATED STEEL CONDUIT: 
Manufacturer:  Equal to Rob Roy 
 
Type: 
PVC externally coated, galvanized steel. 
 
Minimum trade size is 1/2"; other sizes as required by NEC based on quantity of conductors. 
 
FLEXIBLE METAL CONDUIT (LIQUID-TIGHT): 
Manufacturer:  Equal to Alflex 
 
Type: Steel 

Weatherproof covering 
 
METALLIC EXPANSION FITTINGS: 
Manufacturer: Equal to OZ Electrical Manufacturing Company. 
 
Minimum trade size is 1/2-inch. 
 
HANGERS AND SUPPORTS: 
Manufacturer: Equal to B-Line Products. 
 
NON-METALLIC CONDUIT: 
Manufacturer:  Equal to Carlon. 
 
Minimum trade size is 1/2-inch. 
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Type:  Schedule 80 polyvinyl chloride.   
 
NON-METALLIC EXPANSION FITTINGS: 
Manufacturer:  Equal to Carlon. 
 
Type:  Suitable for use with non-metallic conduit. 
 
Minimum trade size is 1/2-inch. 
 
EXECUTION: 
Size conduits as shown on the Drawings or as required by National Electrical Code for number and size of 
conductors installed. 
 
Minimum trade size for home runs is 3/4-inch.   
 
Support all conduit from structural system.  Do not support conduit from conduit. 
 
Cut conduit joints square and ream smooth.  
 
Securely fasten conduit and raceways by GALVANIZED steel straps, clamps, unistrut and hangers with 
suitable fastenings. 
 
Provide conduits in poured concrete with expansion fittings where conduits cross expansion joints. 
 
Cap ends of conduit to prevent entrance of foreign materials during construction. 
Locate conduits poured in concrete entirely in the middle 1/3 of the concrete member. 
 
Provide watertight installation where conduits pass through waterproofing membranes.  Coordinate 
installation with wetwell contractor. 
 
Do not install any conduit on the top of wetwells or attached to the sides of wetwell.  
 
All conduit and associated conduit fittings installed within wetwells shall be RMC with PVC coating (both 
inside and outside). This does not apply to PVC conduit stubs through top or side of wetwells which shall 
be used for routing of SO cords. 
 
Conduit systems must be installed complete before conductors are pulled in. 
 
ELECTRICAL METALLIC TUBING: 
EMT not permitted 
 
ALUMINUM CONDUIT: 
Aluminum conduit not permitted unless specifically called for on the drawings. 
 
RIGID NON-METALLIC CONDUIT: 
Use rigid non-metallic conduit for direct burial installation only. Cut conduit square with round edges removed 
from ends to protect the wires from abrasion. Make connections by solvent welding. Install fittings in 
accordance with the manufacturer's recommended procedures. Provide expansion joints wherever there are 
long runs of conduit and a wide temperature differential exists. 
 
Provide grounding conductor in all branch circuit and feeder conduits. 
 
Change all conduits stubbed out of a concrete slab to metallic conduit within 6 inches prior to leaving 
concrete slab. 
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RIGID METAL CONDUIT: 
Use rigid metal conduit for service entrance and for all runs noted on the drawings.  Fittings type to be 
threaded.  Use myers-hub where rigid conduit is connected to a threadless box or enclosure.  Lock-nut with 
O-Ring is not an acceptable alternative. 
 
Paint conduit that is in contact with earth with heavy coat of bitumastic paint. Paint couplings after assembly. 
Where bitumastic paint is applied the paint must be thoroughly dried before backfilling. 
 
 
END OF SECTION   
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          SECTION 26 2200 
          CONDUCTORS 
          (LESSTHAN 600 VOLTS) 

GENERAL: 
DESCRIPTION OF WORK: 
Furnish and install all conductors to accomplish the circuiting, control and power distribution as shown on the 
Drawings. 
 
RELATED WORK: 
Section 26 2100 - Conduit. 
Section 26 9000 - Controls. 
 
REFERENCE STANDARDS: 
U.L. 486A - Wire connectors 
NEMA WC5-1973 
NEMA WC30-1976 
NEPA 70 (National Electrical Code) 
 
DELIVERY, STORAGE AND HANDLING: 
Deliver conductors to project on standard coils or reels and suitably protected from weather and damage 
during storage and handling. 
 
PRODUCTS: 
CONDUCTORS: 
Manufacturer: Essex or equal 
 
Construction: 
No. 10 AWG and smaller: Solid Copper, (THWN/THHN), Stranded Copper where flexible conduit is used. All 
wiring within control panels shall be stranded. 
 
No. 8 AWG and larger: Stranded Copper, (XHHW) 
Aluminum conductors not permitted. 
 
Feeder Conductors: 
98 percent conductivity copper, 600 volt insulation. 
 
Branch Circuit Conductors: 
98 percent conductivity copper, 600 volt insulation. 
Conductors smaller than No. 12 AWG not permitted except in control panel. 
 
CORD CONNECTOR GRIPS: 
Manufacturer: Killark “Z” series or equal 
 
Type: Aluminum cord connector, stainless steel mesh grips, straight or 90° as required to eliminate sharp 
cable bending radius. 
 
Use:  To support all S. O. cords from the wetwell to the underside of control panel. 
 
BOLTED, PRESSURE-TYPE CONNECTORS: 
Manufacturer: Burndy or equal 
Use: Connecting conductors to busbars, suitable for copper and aluminum conductors. 
 
Size: As required for conductor. 
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SOLDERLESS CONNECTORS: 
Manufacturer: 3M "Scotchlok" or equal 
 
Type: Twist-on, spring tension. 
 
Use: With copper conductors only. 
 
EXECUTION: 
Draw conductors into conduit only after conduit system is complete. Install in a manner so as not to injure 
insulation. 
 
Make splices on branch circuit conductors with solderless-tapeless, mechanical wire connectors. 
 
Tighten bolted, pressure-type connectors to manufacturer's recommendations. 
 
Make splices and terminations in control panel by using bolted, pressure-type connections.  Install according 
to manufacturer's recommendations. 
 
Provide strain relief cord connectors and stainless steel mesh on all cords entering bottom of control panels. 
Contractor is advised that ALL strain relief cord connectors will be checked in the field with a magnet to 
determine that they are indeed stainless steel and those that are not will be replaced. 
 
Provide stainless steel mesh supports attached near top of wet well or as directed by Engineer and use to 
support all cords dropping from top of wet well to transducer and floats below.  
 
Use factory color-coded conductors with separate color for each phase and neutral conductor by integral 
pigmentation for conductors #6 and smaller and 6-inch taped ends for conductors #4 and larger. 
 
Use following codes: 
 
  CONDUCTOR     SYSTEM VOLTAGE-277/480, 3- PHASE   
  Phase A      Brown           
  Phase B      Orange          
  Phase C      Yellow 
  Neutral       White          
  Equipment Ground    Green           
 
Lace or clip groups of feeder conductors in control panel, pull boxes, and wireways. 
 
Use wiring pulling lubricant for pulling No. 4 AWG and larger wire. 
 
Splice only in accessible junction or outlet boxes. 
 
 
 
END OF SECTION 
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SECTION 26 2500 
LABELING AND EQUIPMENT 
IDENTIFICATION 

GENERAL: 
DESCRIPTION OF WORK: 
Equipment to be identified includes panelboards, disconnects, transformers, relays, contactors, system 
control panels, motor starters, separately mounted control stations, pilot lights, control switches and all wires 
and terminations. 
 
PRODUCTS: 
Signs: Plastic sandwich-type construction of contrasting colors. Engraving through top layer exposes inner 
layer. 
 
Color: Black with white letters. 
 
Letters: 1/8-inch height, standard block type. 
 
Wire Markers: 
Manufacturer: Raychem, Brady or equal 
 
Type: Shrink tubing type with typewritten wire codes. 
 
EXECUTION: 
Identify with black laminated plastic plates with white engraved letters mounted with drive pins or other 
approved fasteners. 
 
Use the following for identifying disconnects, panels and starters. 
 
EXAMPLE: Pump #1 
  208 volt, 3 phase 5 H.P. 
   
Panels: 
Label panels with the following information: Panel name, voltage, phase and amperage/type of main. 
 
EXAMPLE: Panel L 
  120/208 volt 
  Single phase 
  100 amp M.L.O. 
 
Provide each panelboard with a neatly typed directory, with clear plastic cover, of circuits describing loads 
served. 
 
All markings are to be plainly visible, fit over the insulation of the conductor and begin 1/8” from where the 
insulation begins. 
 
Wire markers shall be provided by the Subcontractor and placed on both ends of all wires prior to 
termination. 
 
All wiring shall be checked for circuit completeness to verify correct circuiting, identification and labeling at the 
terminals. 
 
Hand lettering of identification not permitted. Completely remove temporary labels used during construction 
and repaint surface if required. 
 
 
END OF SECTION 
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elsewhere in these specifications.  
 
The control integrator shall furnish the following spare parts to the Owner and shall forward an itemized, 
signed receipt to the Engineer: 
 
 Description     No. 
 H-O-A Control Switch     1 
 Indicator Lights     10 or 10% of total installed, whichever is greater. 
 Control Relay     10 of each type installed or 10% of total installed, 

whichever is greater. 
 Internal Weighted Float Switch   1 
 Control Fuses     10 of each type installed or 10% of total installed, 

whichever is greater. 
 Non-Fouling Submersible level transducer 1 
 
Provide final interconnections between control panels and all remote devices.  
 
Test and verify all circuitry and oversee startup procedures. 
 
Field test each panel completely prior to actual startup to ensure that they operate properly, thus helping to 
reduce the number of times the City’s Personnel and Engineers are needed at the site for multiple pre-final 
observation visits. 
 
Provide certification letter of test results stating the operational status of the system. 
 
Provide all programming modifications required to the head end main control system that is located at the 
Waste Water Treatment Plant to provide a fully functional system. 
 
 
END OF SECTION 
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	1. General
	a. The control panel shall be a maximum of 36" wide and will house all controls, starters, main circuit breaker, generator circuit breaker, breaker interlock transfer system, external generator plug-in, telemetry system, and any other miscellaneous it...
	b. Designed for use on sanitary sewer lift station, duplex unit.
	c. Provide plastic coated wiring diagram on inside of door.
	d. Pump and control supplier shall have 24 hour on site field repair capabilities.
	e. Panel shall be rated 100 Amp, 120/208 Vac, 3 Phase, 4 Wire, with main disconnect.
	f. Pumps shall be supplied with leakage detection and thermal cut-outs.  Pump supplier shall furnish monitoring relays to control panel manufacturer. Control Panel manufacturer shall install monitoring relays within control panel.
	g. Provide pump shut down for high motor winding temperature such that motor will re-start upon pump cool down.  Provide indicating light as noted above with manual pushbutton reset (Nema 4, oil tight, 30 mm) to identify that a motor “high temp.” cond...
	h. Service: Pump and control supplier shall have 24 hour on site field repair capabilities.

	2. Protective devices: (Square D circuit breakers)
	a. 100-amp main service circuit breaker (42k AIC).
	b. 100-amp generator circuit breaker (22k AIC).
	c. Circuit breaker for each pump (42k AIC).  Sized according to pump horsepower rating. Minimum size NEMA 1.
	d. Circuit breakers for 120V controls quantity as required (minimum of 2).
	e. Motorsaver model 460 three-phase power monitor to shutdown motor for phase loss, phase imbalance, or phase reversal.
	f. A Delta CA603R three-phase surge capacitor on the line side of the main terminal block or main service disconnect switch.
	g. Provide a three-phase Intermatic AG6503C zinc oxide lightning arrestor on the line side of the main terminal block or main service disconnect switch.
	h. Circuit breaker for telemetry system, and heater.
	i. MTL MA15 AC or DC power surge suppressor and filter protection for the PLC.
	j. 2013 circuit breaker for the 480/3 valve vault heater.
	k. 20/1 circuit breaker for 277/1 the valve vault fixture.
	l. 20/1 circuit breaker for 120V flow-meter transmitter.

	3. Controls:
	a. Magnetic across the line starters (Nema rated minimum size one) for each pump, with proper size quick trip ambient compensated elements and three phase overload protection.  Section 26 5200 for additional requirements for starter.
	b. Overload reset push buttons extending through the dead front door.
	c. Hand-Off-Automatic selector switch for each pump, operable from the dead front door.  All selector switches shall be Nema 4, oil tight, 30 mm.
	d. Intrinsically safe liquid level regulator control assemblies with automatic pump operation and alternation for the duplex system.
	e. “Pump 1-Pump 2-Automatic” selector switch to manually select the lead/lag pump setting, operable from the dead front door.
	f. Provide pump shut down for high motor winding temperature such that motor will re-start upon pump cool down.  Provide indicating light and reset pushbutton as noted below.
	g. Terminals shall be provided for connection of the electric power supply wires, pump circuit wires, and liquid level regulator and transducer cables, and for remote monitoring and/or control of the following via telemetry.
	 Start/stop pump, set points.
	h. Allen Bradley Compactlogix PLC for pump system monitoring and control and for telemetry interface. The PLC shall have an Integral memory card containing the total control system program. The system program shall also be copied to a CD and turned ov...

	4. Display / Interface:
	a. Provide NEMA 4, oil tight, 30mm indicating lights for the following:
	b. Provide manual pushbutton reset (Nema 4, oil tight, 30 mm,) for indicating lights, and redundant backup system reset.
	c. Pump running time meter for each pump, 6 digit, reading in hours and tenths of hours of operation.
	d. Time meter for “both pumps running”, 6 digit, reading in hours and tenths of hours of operation.
	e. Operator Interface Terminal shall be an Allen-Bradley Panelview Plus Compact 1000, 10" touch screen.
	f. The screens available at the new station shall mimic all OIT screens presently used by the City of Fargo. These include: Main menu screen, Wetwell Level Setpoint screen, the overview screen, system timer screen, Pump runtime and starts screen, pump...

	5. Control Panel Construction
	a. The control cabinet and stand shall be  a maximum of 36” wide to allow it to fit on top of the 48” diameter wet well and will be stainless steel (Hoffman Concept or approved equal).
	b. The cabinet stand shall be constructed per detail on plan with pedestal mounting brackets, 18" ventilated skirt, and one (1) door.
	c. Provide padlock for cabinet and keyed same as access cover.
	d. The entire control panel shall be label “Suitable for Use as Service Equipment.”
	e. Duplex receptacle, 120 VAC, 20 amps G.F.I. rated on a dedicated 20/1 circuit.
	f. Condensation protection heater equal to Hoffman DAH series 2001A, 200 Watt with thermostat.
	g. One 480 volt primary to 120 volt secondary main control transformer with fused secondary circuit. The control transfer is required regardless of availability of using the incoming line voltage.
	h. Terminals shall be provided for connection of the electric power supply wires, pump circuit wires, and liquid level regulator cables.

	6. Back-up Power:
	a. Manual Transfer System: The contractor shall provide a manual walking beam interlock on backside of main and generator circuit breaker to transfer incoming power from the utility company to an external plug, which the city will connect to the porta...
	b. Provide a full-on-line (or dynamic) EATON 9130 UPS to provide back-up power for the telemetry system.

	7. Level Regulators at Sanitary Lift Station:
	8. Telemetry:
	a. Provide a complete telemetry unit using exact components presently used by City of Fargo, integral to the lift station control panel.
	b. Provide 1-1/4” RMC telemetry antenna conduit mast along side of control panel as directed by the control panel supplier and shown on plan detail. The antennae shall be elevated to 15' above grade.
	c. Provide ground clamp and separate grounding wire from the antenna mast to ground rod.
	d. The system consists of, but not be limited to: Allen Bradley Compactlogix PLC and interface, MDS S09 radio transceiver, MAXRAD YAGI antenna and antenna cable.
	e. All required additional hardware, software, updates, reprogramming, etc. to the city of Fargo control system shall be included in base bid so that the Owner receives a totally functional telemetry control and monitoring system satisfactory to their...
	f. IDEC power supplies - PS5R slim line series.
	g. Alarm conditions to be monitored include power fail, control power fail, phase loss, and high water level.
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