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USE WITH 2006 STANDARDS.
Requires SSP 74-350, Pumping Plant Equipment.

10‑_.__  PUMPING PLANT ELECTRICAL EQUIPMENT
GENERAL

Summary
1

This section includes specifications for pumping plant electrical equipment.

2

Pumping plant electrical equipment must conform to the specifications in Section 74-3, "Pumping Plant Electrical Equipment" of the Standard Specifications and these special provisions.
3

Drainage pump automatic operation must be controlled by the water level monitoring system and the pump controller.

Definitions
4
DPDT: Double pole, double throw.

NRTL: Nationally Recognized Testing Laboratory as defined by OSHA in 29 CFR 1910.
SPDT: Single pole, double throw.

Submittals
Manufacturer's Field Services
5
Submit a toll free telephone service to the designated service organization for manufacturer's field services before Contract acceptance.

Data To Be Furnished
6
Submit product data for:

1.
Power and metering equipment

2.
Pump control

3.
Conduit

4.
Conductors and cables

5.
Nameplates and warning plates

6.
Miscellaneous materials

Quality Control and Assurance
Regulatory Requirements

7
Electrical equipment must comply with Section 86-1.02, "Regulations and Code," of the Standard Specifications and be NRTL listed.

8
Materials and workmanship must comply with Section 86-1.02, "Regulations and Code," of the Standard Specifications and the following:

1.
8 CA Code of Regs § 3200 et seq.

2.
19 CA Code of Regs § 1.00 et seq.

3.
NFPA 820, "Standard for Fire Protection in Wastewater Treatment and Collection Facilities"
Manufacturer's Field Services

9
At Contract acceptance, provide 12 months of full maintenance for the pump controller by qualified employees of the pump controller manufacturer's designated service organization.  Maintenance must include the manufacturer's routine preventive maintenance, adjustments for proper operation, and all required parts and supplies.

Field Quality Control

10
A factory-authorized service representative must inspect, test, and adjust the pump controller for proper installation, operation, components, and connections.

MATERIALS

General
11
All magnetic coils of relays, starters, and other electrical equipment must be wound for an operating range having a mean equal to the voltage applied.

Control, Power, and Metering Equipment and Lights
Service Pedestal Equipment

12.  Include Item 4 when standby power receptacle is shown on the plans; otherwise delete.

Service pedestals must be tamper resistant, Type 3R enclosures with:

1.
Underground pull section

2.
Service disconnect compartment

3.
Meter compartment

4.
Power transfer section

13.  Insert "Power transfer" or "Rotary action selector."

Service pedestals must be constructed with:

1.
12-gauge exterior sheet steel and 14-gauge interior sheet steel

2.
Baked enamel or baked thermosetting polyester exterior finish

3.
Stainless steel hardware, including screws, latches, hasps, hinge pins, and similar items

4.
_____ switch

5.
Service disconnect switch that operates with the exterior door open and the interior deadfront door closed
14
Service pedestals for services 400A and larger must have exterior doors with double hasp for 2 separate padlocks where removing either padlock opens both doors.  Service pedestals for services smaller than 400A must have an exterior door with hasp.

15.  Specify requirements for service disconnect switch.

Service disconnect switches must be _-pole, ___-volt, ___-ampere frame, ___-ampere trip, molded case circuit breakers with the following features:

1.
Adjustable AC magnetic trip set to ___ amperes

2.
Interrupting capacity of _,___ amperes Symmetrical at ___ volts

3.
Handle that is lockable with a padlock in the "OFF" position.

16.  Use when 225A and larger service is shown on the plans; otherwise delete.  Specify requirements for power transfer switch.

Power transfer switches must be _-pole, ___-volt, ___-ampere frame, ___-ampere trip, molded case dual circuit breakers with the following features:

1.
Mechanical interlock to prevent simultaneous “ON” for both breaker handles.
2.
Interrupting capacity of _,___ amperes Symmetrical at ___ volts

3.
Auxiliary normally open contact rated 10 amperes at 120 volts.

17.  Use when 200A and smaller service is shown; otherwise delete.  Specify requirements for rotary action switch.

Rotary action selector switches must be _-pole, 2-position, 480-volt, 200-ampere frame, rotary type switches having either a fourth pole or an auxiliary normally open contact rated 10 amperes at 120 volts.

18.  Use when standby power receptacle is shown on the plans; otherwise delete.

Standby power receptacle must be circuit breaking, weather resistant, rain tight receptacle with male interior assembly.  The male interior assembly must be 4-pole, 3-wire male assembly rated for 200 amperes at 600 volts.  The standby power receptacle must include an AJ back box and angle adapter with either (1) screw-on dust cover and chain, or (2) self-closing, spring actuated cover.

19.  Use when standby power receptacle is shown on the plans; otherwise delete.

Standby power receptacles must be compatible with the Department's standby power plug, Crouse-Hinds, Catalog No. AP20468-S22 with female interior assembly.

Motor Control Center Equipment

20.  Insert voltage and amperage requirements.

The motor control center must be a factory assembled unit, having individual sections joined together to form a rigid, freestanding assembly.  The motor control center must be rated for ___-volt, ___-ampere, 3-phase, 4-wire, 60 Hz service.

21
The motor control center must comply with NEMA ICS 18 and UL 845.

22
Motor control center wiring must comply with NEMA ICS 18 Class II, Type B-D.

23.  Insert NEMA enclosure type required.  When using Type 3R enclosure, change to "deadfront, and freestanding."

The sections must be NEMA Type ___ enclosures that are (1) totally enclosed, (2) front accessible, and (3) freestanding.  The sections must be suitable for:

1.
Main disconnect

2.
Front-mounted panels

3.
Plug-in units

4.
transformers

5.
Other unit structures

24
The sections must:

1.
Be no more than 90 inches high including steel base channels

2.
Include a removable 3-inch lifting angle

3.
Have control terminal blocks with side-mounted, positive latch, pull-apart type connectors rated at 600 volts

4.
Include both horizontal wireways with bus bars and vertical wireways with bus bars

5.
Have automatic shutter mechanisms in all plug-in or unused spaces

6.
Have removable, flanged, blank cover plates with captive screws covering unused spaces

7.
Use corrosion resistant hardware, including screws, latches, hasps, hinge pins, and similar items

8.
Have the interior painted white, including panels and backs of doors

9.
Have a baked enamel or baked thermosetting polyester exterior finish

25
Each section must have horizontal wireways at the top and bottom.  Openings must be continuous the full length of the motor control center and at least 12 square inches.  Furnish end caps on the outer sections.  Isolate wireways from the main bus.

26
Each section must have a vertical wireway on the right hand side that connect the top and bottom horizontal wireways.  Openings into horizontal wireways must be at least 19 square inches.  Furnish a hinged door with captive-type screws over the vertical wireway.  Isolate wireways from bus bars.  Furnish reusable wire ties in each vertical wireway.

27.  Insert amperage requirements.

Each section must have a horizontal main bus, consisting of 3 bus bars and rated for ___amperes continuous, in the top wireway.  Each section must have 1 ground bus bar and 1 neutral bus bar in the bottom wireway.  Bus bars must be tin-plated copper and connected across all sections.  Horizontal bus bracing must have a withstand rating of at least __,___ rms symmetrical amperes.

28.  Insert amperage requirements.

Each section must have 3 vertical bus bars, rated for ___amperes continuous, made from tin-plated copper in each section.  Vertical bus bracing must have a withstand rating of at least __,__ rms symmetrical amperes.

29
Each section component must have an individual door.  Doors must be concealed hinge type, attached to a section structural member, and hinged on the left side.  Doors must:

1.
Have slotted thumbscrews for closing.
2.
Swing open a minimum of 112 degrees.

3.
Remain in place when any unit is removed from its structure.  Doors must close when the unit is not installed.

4.
Where starters are shown on the plans, have an external low-profile overload relay reset button.

30
Install an external key interlock kit that prohibits circuit-breaker operation.  The key must be removable only when circuit breaker is in the "OFF" position.  Furnish breaker handles that can be padlocked in the "OFF" position by from 1 to 3 padlocks.
31.  Specify requirements for power switch.

Power switches must be 3-pole, ___-volt, ___-ampere frame, ___-ampere trip, molded case circuit breakers.  Power switches must:

1.
Have an adjustable AC magnetic trip set to ___ amperes

2.
Have an interrupting capacity of __,___ amperes symmetrical at ___ volts

3.
Be padlocked in the "OFF" position
32.  Use when Phase failure relay disconnects are shown on the plans; otherwise delete.  Specify requirements for phase failure relay disconnect.

Phase failure relay disconnects must be 3-pole, ___-volt, ___-ampere frame, __-ampere trip, molded case circuit breakers.  Disconnects must have an interrupting capacity of _,___ amperes symmetrical at ___ volts.

33.  Use when Phase failure relays are shown on the plans; otherwise delete.

Phase failure relays must be adjustable, automatic reset, voltage sensing relays.  Relays must:
1.
Be panel mounted

2.
Have 2 SPDT, 10-ampere, 120-volt contacts

3.
Have a LED that indicates the relay is energized

4.
Sense phase loss, phase unbalance, and phase reversal

34.  Specify requirements for motor starter.

Motor starters must be a combination line voltage starter and motor circuit protector, NEMA rated, 3-pole, ___-volt, and NEMA Size _.  Starters must have:

1.
120-volt coil and double-break silver alloy contacts

2.
3 auto-reset, thermal overloads

3.
2 auxiliary contacts, 1 normally-closed and 1 normally-open

4.
Overloads that trip between 115 and 125 percent of full load motor nameplate amperage

35.  Specify requirements for light disconnect.

Light disconnects must be 2-pole, 480-volt, 100-ampere frame, 20-ampere trip, molded case circuit breakers with an interrupting capacity of _,___ amperes symmetrical at ___ volts.

36.  Edit kVA and primary voltage to suit project if required.

Light transformers must be double-wound, 10-kVA, 60-Hz, surface-mounted dry type transformers having a 480-volt primary and 120/240-volt secondary with integral conduit box.

37
Panelboards must be a factory-assembled panelboard interior with metal cover, single-phase, 3-wire, 120/240 volts, and must have:

1.
2-pole, 50-ampere main circuit breaker and molded case branch circuit breakers

2.
Phase, neutral, and ground buses that are hard-drawn copper, 98 percent conductivity

3.
Separate, isolated neutral bus

4.
Ground bus bonded to the cabinet

5.
Directory frame mounted on the inside of the door

38
Current switches must be self-powered, solid state, alternating current sensing switches having the following:

1.
Single-pole, normally open contact rated 1-ampere at 240 volts

2.
1/2-inch diameter thru-hole

3.
Low range current sensing level from 1 to 15 amperes
4.
High range current sensing level from 15 to 300 amperes

39
Time meters must be 120-volt and non-resettable from 0 to 99,999.9 hours.

40
Selector switches must:

1.
Be single-pole, 2-position maintained, 10-ampere, 120-volt rotary types
2.
Have contacts rated at 120 volts and 35 percent power factor
3.
Have an inductive pilot duty rating of:
3.1.
60 amperes make

3.2.
6 amperes break

3.3.
10 amperes continuous

41
Pilot lights must be panel mounted, 120-volt, high visibility LEDs with colored plastic lens and screw cap.

42
Control relays must be 120-volt, 3-pole, double-throw general purpose relays with clear plastic case and 11-pin plug base with 10-ampere contacts.  Control relays must include a matching barrier type, 11-contact relay socket with 10-ampere contacts and screw terminals.

43
Time delay relays must:

1.
Be 120-volt, electronic "ON-DELAY" types
2.
Have DPDT, double-break 10-ampere contacts, having a range of 0.6 to 60 seconds
3.
Have time delays set for:

3.1.
60 amperes make

3.2.
6 amperes break

44
Intrinsically safe relays must be:

1.
Solid-state, completely self-contained, latching types

2.
NRTL approved for use with Class I, Division 2 location sensors

3.
120-volt with SPDT, 0.3-ampere contact with:

3.1.
Maximum turn-on time of 5 milliseconds

3.2.
Maximum output current of 100 microamperes at 28 volts, DC

45
Push buttons must:

1.
Be heavy duty, general purpose types

2.
Have 1 normally open, momentary contact rated at 120 volts and 35 percent power factor

3.
Have an inductive pilot duty rating of:

3.1.
60 amperes make

3.2.
6 amperes break

3.3.
10 amperes continuous

46
Terminal blocks must be comply with NEMA ICS 4 and be:

1.
DIN rail mounted or attached to the enclosure
2.
Rated for 30 amperes at 600 volts
3.
Made from molded plastic
4.
Equipped with:

4.1.
High-pressure clamp connectors
4.2.
Nameplates screwed to each block or a computer printed plastic label attached with adhesive
4.3.
Identified conductor numbers
Pump Control
Water Level Monitoring System

47
The water level monitoring system must be a trapped air level monitoring type that calculates the water depth using air pressure that is converted to an electrical signal.  Trapped air level monitoring system must include an air compressor, three-way solenoid valve, pressure transducer, polyethylene air tube, and a compression bell.

48
The system must:
1.
Operate from 0 to 32 feet of water head

2.
Be accurate to ±0.1 feet for ambient conditions ranging from 0 to 200 degrees F

3.
Isolate the pressure transducer during the purge cycle of the air column

49
The air compressor must:
1.
Have a 120-volt, ±1/20 hp shaded pole motor with integral overload protection

2.
Include an aluminum piston with Teflon-sleeved cylinder

3.
Have a capacity of at least 0.65 CF/min at 50 psi

4.
Be capable of initializing against 250 psi head

50
The solenoid valve must be a 120-volt, direct acting, three-way type having a NEMA Type 1 plastic body and compression connections.

51
The pressure transducer must output a 4 to 20 mA signal.

52
Polyethylene air tubing must be 0.04-inch thick wall type complying with ASTM D 1248, Class A.

Pump Controller

53
The pump controller must (1) control the pumps based on the output signal of the water level monitoring system, (2) interface with the monitoring system, and (3) generate alarms.  The controller must be 120-volt, solid state, industrial grade with software stored in non-volatile memory.  You may use proprietary software.

54
The controller must process the 4 to 20 mA signal from the water level monitoring system and operate the pumps as follows:

1.
Alternate pumps for each lead pump operation

2.
Energize the lead pump at the water level shown on the plans

3.
Energize the lag pump at the water level shown on the plans

4.
De-energize the lead pump at the water level shown on the plans

5.
De-energize the lag pump at the water level shown on the plans

6.
If the pump controller energizes both pumps simultaneously, energize the lead pump first, then energize the lag pump ten seconds later

55
The controller must output a 120-volt AC signal when the high or low alarms are energized.  The controller must energize the trapped air level monitoring system air compressor to purge the air system.  The purge interval must be adjustable from 1 to 8 hours.  The compressor run time must be adjustable from 5 to 30 seconds.
56
The controller must have:
1.
At least 6 output relays with 120-volt, 10-ampere rated contacts

2.
LED indicators mounted on plug-in bases

3.
Test pushbutton and potentiometer for system testing

57
System testing must bypass the pressure transducer input to allow manual adjustment of the signal.

58
The controller must have at least 6 programmable levels each programmable from 0 to 32 feet.  The controller must be capable of programming the following levels for the elevations shown on the plans:

1.
High alarm

2.
Low alarm

3.
Lead pump on

4.
Lead pump off

5.
Lag pump on

6.
Lag pump off.

59
The pump controller must include an internal power supply with:

1.
120-volt AC input with DC voltage and current outputs to suit equipment

2.
Panel or channel mounting capability

3.
convection cooling

4.
Wiring that is completely enclosed

5.
Adjustment range of at least (5 percent

6.
Operational temperature range from 32 to 120 degrees F

Conduit
60
Conduit and fittings must comply with Section 86-2.05A, Type 1, "Material," of the Standard Specifications.

61
Flexible conduit and fittings must comply with Section 86-2.05A, Type 4, "Material," of the Standard Specifications.

Conductors and Cable
General

62
Do not rewire manufacturer's stock items specified in "Data to be Furnished," in these special provisions.

Conductors

63
Conductors must comply with Section 86-2.08, "Conductors," of the Standard Specifications, except conductors must be stranded copper and comply with the following:

1.
In enclosures, install Type MTW

2.
In wet, underground, or outdoor locations, install Type XHHW-2

3.
For all other locations, install Type THHN

Identification of Units and Conductors
General

64
Nameplate and warning plates must be predrilled, multilayer, multicolor, plastic labels with mechanically engraved inscriptions.  Secure labels to the equipment with screws or rivets.  Do not use adhesives, except on the inside face of enclosure doors.

65
If authorized, you may secure the nameplate to an adjacent surface.

Nameplate and Warning Plate Identification

66
Nameplate and warning plate inscriptions must be as shown on the plans.

67
Nameplate letters must be white, upper case Helvetica, and 1/4 inch in height.  Leave at least a 3/8-inch black background on all 4 sides.

68
Equipment control switch nameplate letters must be white, upper case Helvetica, and 1/8 inch in height.  Leave at least a 3/8-inch black background on all 4 sides.  Secure the nameplate to the equipment directly beneath the switch.

69
Warning plate letters must be white, upper case Helvetica, and 1/4 inch in height.  Leave at least a 3/8-inch red background on all 4 sides.

Conductor and Cable Identification

70
Identify conductors by number.  Use one of the following methods:

1.
Clear, heat-shrinkable tubing sealed over adhesive-backed paper or cloth wrap-around markers

2.
Pre-printed, white, heat-shrinkable tubing

Miscellaneous Materials
71
Enclosures must be minimum NEMA Type 1.

72
Floor coverings must comply with ASTM D 178 and be rated for at least 20,000 volts dielectric strength, when tested under ASTM D 149.  Floor covering must be at least 1/4-inch thick.

73
Float switches must:
1.
Be 120-volt, 8-ampere, SPDT, mechanically-activated, wide-angle types

2.
Have an inert synthetic leak proof, shockproof, and corrosion resistant casing

3.
Have a 16-gauge, 2-conductor, SJOW sealed cable

74
Room lights must:

1.
Be NRTL listed for damp locations

2.
Be ceiling mounted, heavy duty, industrial type fixtures

3.
Have a fiber-reinforced polymer housing with steel wireway

4.
Have a hinged acrylic lens with closed-cell gasket and ABS or stainless steel latches

5.
Include 2 T8 lamps with an electronic, instant-start ballast

6.
Include the manufacturer's emergency battery pack

75
Sump lights must:

1.
Be NRTL listed and labeled for Class 1, Division 2 locations

2.
Be wall mounted, nonmetallic type fixtures

3.
Have a fiber-reinforced polymer housing

4.
Have a hinged polycarbonate or acrylic lens with nonmetallic latches

5.
Have nonmetallic lampholders

6.
Include 2 T8 lamps with an electronic, instant-start ballast

76
Entry lights must be outdoor, wall-mounted metal-halide luminaire type having a die-cast frame with hinged door and 1-piece front and bottom prismatic-glass lens.

77
Indicator lights must:

1.
Be UL listed for wet locations.

2.
Have a vapor-tight, cast-metal base with pin socket.

3.
Have a impact and heat resistant colored polycarbonate threaded globe with neoprene gasket.  Globe color must be as shown on the plans.

4.
Have a threaded, die-cast-aluminum guard.

5.
Include a twin tube, 18-watt, 120-volt, compact fluorescent lamp with integral ballast.

78
Light switches must:
1.
Be NRTL listed, specification grade

2.
Have 20-ampere, 120/277-volt, silver alloy contacts

3.
Be suitable for stranded conductor wiring

4.
Be ivory color

79
Duplex plug receptacles must be NEMA Type 5-20R, specification grade, ivory color, and suitable for stranded conductor wiring.

80
Junction and outlet boxes must comply with NEMA FB 1.  Boxes must be cast iron with threaded hubs, have cast iron covers with gaskets, and be at least 4 by 4 by 1-7/8 inches.  For weatherproof device boxes, use covers with gasketed, hinged flaps.

81
Sump light switches at remote pump station must:

1.
Be single-pole, 2-position maintained, 10-ampere, 120-volt rotary switches

2.
Have contacts rated at 120 volts and 35 percent power factor

3.
Have an inductive pilot duty rating of:

1.
60 amperes make

2.
6 amperes break

3.
10 amperes continuous

82
Remote pump stations must be deadfront NEMA Type 4X enclosures having the following:

1.
Hinged interior door and mounting panel on the back

2.
Push buttons, duplex plug receptacle, nameplates, and sump light switch on the hinged interior door

3.
Terminal blocks on mounting panel

4.
Hasp for a padlock

83
Seal failure relays must (1) be compatible with the drainage pump and (2) be a factory assembled unit having 1 normally open and 1 normally closed contact, each rated at 120 volts.  Seal failure relays must have individual pump leak-indicator lights.
84
Pull boxes must be concrete-type complying with Section 86-2.06, "Pull Boxes," of the Standard Specifications.

85
Supporting devices must be corrosion resistant.  Concrete anchorage devices must be Type 316 stainless steel.

CONSTRUCTION
General
86
Do not install electrical equipment on unpainted wood panels.

Conduit
87
Do not install conduits behind ladders or within 15 inches of the ladder-rung vertical centerline.

88
Install flexible conduit with approximately 6 inches of slack between terminations.

89
Flexible conduits and their fittings are considered a discontinuity and must be shunted by bonding jumpers.  Install bonding jumpers inside the flexible conduit.  Do not use the flexible conduit as the ground.

Installation of Conductors and Cable
90
Install conductors and cable under Section 86-2.09B, "Installation," of the Standard Specifications and the following:

1.
Pull conductors to prevent damage to sheath or insulation

2.
Install conductors and cables entering equipment and boxes with drip loops to prevent water reaching the current-carrying parts or other conduits

3.
Remove insulation without damaging the conductor

4.
Identify conductors by number at each termination

91
Feeder and branch circuit conductors that are ungrounded must have continuously color-coded insulation.  Conductors No. 6 AWG or larger may use colored tape.  If used, apply tape at each connection and where accessible.  Ungrounded conductor color-coding must be as shown in the following table:

	Conductor Color-Coding

	System
	Color code

	120/240V-Single phase
	Black, blue

	120/240V-Three phase
	Black, orange, blue

	120/208V-Three phase
	Black, red, blue

	480/277V-Three phase
	Brown, purple, yellow


Motor Control Center
92
Use concrete anchorage devices to anchor the motor control center sections to the concrete slab.  Shim each section to make the motor control center level.

93
The motor control center sections must fit through the pump house doorway or roof access opening.  Any modifications required for installation must be pre-approved by the manufacturer and must not alter performance.
94
Install current switches in the starter compartments.  Loop power conductors around the sensing coil multiple times.

Panel LP
95
The panelboard directory must list the equipment controlled and the area designation.  The directory must be printed using Times New Roman font and at least 12 point font size.  Place the directory in the panelboard door frame with a transparent protective cover.
Miscellaneous Materials
96
Secure hangers, brackets, supports, and electrical equipment surfaces using:

1.
Concrete anchorage devices into concrete or solid masonry surfaces
2.
Machine screws or bolts into metal surfaces

3.
Wood screws into wood construction surfaces
Splices
97
Do not splice the drainage pump cables between the pumps and the enclosure shown on the plans.

98
Conductor splices must be made only in (1) fixtures, (2) junction boxes, and (3) gutters.

99
Splices must be made using either pressure connectors listed by a NRTL or soldered joints made by soldering irons.  Do not use open flame soldering.

100
Insulate splices using the following sequence:

1.
Apply 2 half-lapped layers of self-fusing, oil and flame-resistant, synthetic rubber tape covered by 2 half-lapped layers of pressure-sensitive, adhesive, PVC electrical tape at least 7 mils thick.

2.
After taping the splice, apply an electrical insulating coating.  The coating must be fast drying; resistant to oil, acids, alkalis and corrosive atmospheric conditions; and compatible with the tape.

Training
101
Train 6 Department personnel in programming, connection, operation, troubleshooting, and maintenance of the pump controller.  Training must be for at least 4 hours and be at the job site.

102
The training instructor must be a factory-authorized representative of the pump controller manufacturer.

103
Training must:

1.
Supply Department personnel with books, manuals, and other training material

2.
Include equipment required for pump controller training

3.
Include hands-on experience in programming techniques and operation

PAYMENT

104
The Department does not adjust payment for disassembly, assembly, or modifications to the motor control center for installation.

105
The contract lump sum price paid for pumping plant electrical equipment includes full compensation for furnishing labor, materials, tools, equipment, and incidentals, and for doing work involved in installing pumping plant electrical equipment, complete in place, as shown on the plans, as specified in these specifications and the special provisions, and as directed by the Engineer.
