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Use when SSP 20-990 is used in Section 10-2.  Place this SSP in Section 10-3 with other 86 series SSPs, as required.

Delete "service" in paragraph 1 and paragraph 3 if SSP 86-190 is included by others in 10-3.

USE CONTRACT ITEM CODE:

860798 BOOSTER PUMP ELECTRICAL SYSTEM

10‑3.__  BOOSTER PUMP ELECTRICAL SYSTEM

Booster pump electrical system includes service and pump control equipment as shown on the plans and as specified in these special provisions.  The Contractor's attention is directed to "Booster Pumps Systems" of these special provisions, regarding the equipment to be operated and serviced by the booster pump electrical systems.

2

MATERIALS LIST AND DRAWINGS

A list of materials which the Contractor proposes to install for the booster pump electrical systems together with the drawings and other data shall be submitted to the Engineer in conformance with the provisions in Section 86‑1.04, "Equipment List and Drawings," of the Standard Specifications.

3

The working drawings shall include a wiring diagram for the booster pump systems showing service and pump control details.

4

Before the completion of the contract, one set of the approved wiring diagrams for each booster pump system shall be covered separately on each side with clear, self‑adhesive plastic and placed in a heavy‑duty plastic envelope.  The envelope shall be attached securely to the inside of the electrical equipment enclosure exterior door or at a convenient location designated by the Engineer.

5

The Contractor shall be responsible for the compatibility and adjustment of components as necessary for the successful operation of the completed installation.

MATERIALS

6

Conduit

Type 3 conduit shall not be used.

7

After conductors have been installed, the ends of conduits terminating in pull boxes and electrical equipment enclosures shall be sealed with a sealing compound.

8.  Delete pressure switch or flow switch if landscape architect is using Remote Irrigation Control System (RICS) 

Short loops of Type 4 conduit may be used for connecting the pressure or flow switch and pump motor to the junction box.  Type 4 conduit shall be no longer than is necessary for the purpose of looping from the junction box to the motor connection box and the pressure or flow switch.

9

Pull Boxes

Covers of pull boxes installed between the service equipment enclosure and the electrical equipment enclosure for conduit runs used exclusively for booster pump circuits shall be inscribed "ELECTRICAL BOOSTER PUMP."

10.  Delete if SSP 86-140 is used.

Grout shall not be placed in bottom of pull boxes.

11

Conductors And Wiring

Control wiring in the electrical equipment enclosure shall be 7‑strand No. 14 with Type TW insulation, except for hinge wiring which shall be 19‑strand No. 14 with THHN insulation.

12

Splices shall be avoided wherever possible and splices required shall occur only in fixtures, junction boxes, or pull boxes.  Splices shall operate satisfactorily when continuously submersed under 0.6‑m of water.

13

Conductor terminations and splices shall be marked with adhesive backed paper markers or cloth wrap‑around markers.  Clear heat‑shrinkable sleeves shall be applied over the markers.

14

Non‑spliced conductors in junction and pull boxes shall be marked with clip‑on, "C" shaped, white extruded polyvinyl chloride sleeves.  Marker sleeves shall have a black indented legend of uniform depth with a transparent overlay over the legend and a "chevron" cut for alignment of 2 or more sleeves.

15

Each conductor shall be marked with the same identification number at each termination, each junction box, and each pull box.

16.  The Designer shall confirm that the service voltage and phasing matches the booster pump equipment that is specified.  Delete if spec 86-190 "Service" is included.

Service Disconnect 

Service disconnects are provided for in these special provisions.

17.  Select which type of electrical equipment enclosure is required.  Delete other type that is not used.

Electrical Equipment Enclosures

17A

Electrical equipment enclosures shall be of welded construction and shall be fabricated from 2.66 mm (12‑gage) cold rolled sheet steel.  The enclosures conform to the details shown on the plans for Type III‑A service equipment enclosure except that the metering section and the associated metering equipment shall not be furnished.

17B

Electrical equipment enclosures shall be fabricated in conformance with the provisions in Section 86‑3.04A, "Cabinet Construction," of the Standard Specifications.  The electrical equipment enclosure shall be fabricated of stainless steel.  Electrical equipment enclosure shall have a single exterior door, a hinged interior door and an interior mounting panel.  Dimension of the electrical equipment enclosure shall be suitable for the equipment to be installed as shown on the plans and as specified in these special provisions.

18

Circuit breakers, overload reset button and switches shall be externally operable after the exterior door is opened.  The hinged interior door shall have a sign indicating that the interior door is not to be opened unless the main breaker is in the "off" position.

19

The enclosure shall be factory pre‑wired in conformance with NEMA Class IIC wiring.  Wires entering or leaving the enclosure shall terminate on terminal blocks.  Natural gray or dark gray colored wiring shall not be used in the electrical equipment enclosure.

20

The wiring shall be arranged so that any piece of equipment may be removed without disconnecting any wiring except the leads to that piece of equipment.

21*.  Delete if enclosure required is "stainless steel".

The electrical equipment enclosure shall be finished in conformance with the provisions for painting Type III steel service equipment enclosures in Section 86‑2.16, "Painting," of the Standard Specifications, except the finish color shall be a _________ color closely matching Federal Standard No. 595B, Color No. __________.

22.  List equipment.  Edit list as required.
The following equipment shall be furnished and installed in the electrical equipment enclosure:

A.
Main Disconnect

B.
Pump Disconnect

C.
Receptacle Disconnect

D.
Control Disconnect

E.
Irrigation Controller Disconnect

F.
Spare Circuit Breaker

G.
Motor Starter

H.
Time Meter

I.
Selector Switch

J.
Control Relay

K.
Neutral Bar

L.
Ground bar

M.
Terminal blocks

23*.  Designer shall confirm that the service voltage and phasing matches the booster pump equipment that is specified.

Main Disconnect 

Booster pump main disconnects shall be a 3‑pole, ____‑V (ac), ____‑A, molded case circuit breaker with adjustable magnetic trip.  The interrupting capacity of the main disconnect shall be _______ A (symmetrical) at ____ V (ac).

24*.  Designer shall confirm that the service voltage and phasing matches the booster pump equipment that is specified.  Delete excess rows if less than 4 pumps.  Extend table if more than 4 pumps.  Delete table when Main Disconnect & Pump Disconnect are deleted.

Pump Disconnect

Pump disconnects shall be a 3‑pole, molded case circuit breaker with the following trip and voltage rating and interrupting capacity:

Location
Voltage [V ac)]
Trip (A)
Interrupting Capacity

 (A, Symmetrical)

Pump __
______
______
____________



Pump __
______
______
____________



Pump __
______
______
____________



Pump __
______
______
____________



25*.  Delete excess rows if less than 4 pumps.  Extend table if more than 4 pumps.

Motor Starter 

Booster pump motor starters shall be 3‑pole, line voltage starters with 120‑V (ac) coils, double break silver contacts, and 3 bimetallic, manual reset thermal overloads set to trip between 115 and 125 percent of full load motor current as shown on the nameplate.  Each starter shall conform to the following:

Location
NEMA Size
Voltage [V (ac)]
Contactor Auxiliary Contacts

Pump __


_____
______
____________

Pump __


_____
______
____________

Pump __


_____
______
____________

Pump __


_____
______
____________

26 

Selector Switch 

Selector switches shall be rotary action, single pole, 3‑position, 10 A, 120‑V (ac) switches.  Switch contacts shall have an inductive pilot duty rating of 60 A (make), 6 A (break), and 10 A (continuous) at 120 V (ac) and 35 percent power factor.

27*.

Receptacle Disconnect 

Receptacle disconnects shall be single pole, ____‑V (ac), 15‑A trip, molded case circuit breakers.  Receptacle disconnects shall have an interrupting capacity of 14 000 A (symmetrical) at ____ V (ac).

28

Control Disconnect 

Control disconnects shall be single pole, 120‑V (ac), 15‑A trip, molded case circuit breakers. Control disconnects shall have an interrupting capacity of 10 000 A (symmetrical) at 120 V (ac).

29

Irrigation Controller Disconnect 

Irrigation controller disconnects shall be single pole, 120‑V (ac), 15‑A trip, molded case circuit breakers.  Irrigation controller disconnects shall have an interrupting capacity of 10 000 A (symmetrical) at 120 V (ac).

30

Spare Circuit Breaker

Spare circuit breakers shall be single pole, 120‑V (ac), 15‑A trip, molded case circuit breakers.  Spare circuit breakers shall have an interrupting capacity of 10 000 A (symmetrical) at 120 V (ac).

31

Neutral Bar

Neutral bars shall be 100‑A copper neutral bars with circuit taps.
32

Ground Bar

Ground bars shall be 100‑A copper ground bars with circuit taps.

33.  Edit as required to indicate where Duplex Receptacle Outlet is mounted.

Duplex Receptacle Outlet 

Duplex receptacle outlets shall be 3‑wire, 15‑A, 125‑V (ac) grounded type with common feed and ground fault protection.  Circuit interruption shall occur on 6 milliamperes (mA) of ground‑fault current and shall not occur on less than 4 mA of ground‑fault current.  Duplex receptacle outlets shall be mounted on the side of the electrical equipment enclosures in a weatherproof enclosure.

34*.

Transformer Disconnect 

Transformer disconnects shall be  2‑pole, ___‑V (ac), 15‑A trip, molded case circuit breakers. Transformer disconnects shall have an interrupting capacity of 14 000 A (symmetrical) at ___ V (ac).

35*.

Transformer 

Transformers shall be double‑wound, ___‑kVA, 60 Hertz (Hz), dry type transformers with a ___‑V (ac) primary and 120‑V (ac) secondary.

36

Delay Relay 

Delay relays shall be solenoid operated and pneumatically timed, and shall have a 120‑V (ac) coil, a sealed gas chamber, a calibrated hand operated timing dial covering the range of 20 seconds to 200 seconds, and double‑pole, double‑throw, double break contacts having a capacity of 15 A at 120‑V (ac).  Delay relays shall have an initial setting of 60 seconds.

37

Control Relay 

Control relays shall be 120‑V (ac), 10‑A, 2‑pole, double-throw, 24‑V (ac) coil, general purpose type with an enclosed clear plastic cover and 8‑pin plug base.  Sockets for relays shall be the barrier type, 8‑contact relay sockets with 10‑A contacts and screw terminals.

38

Terminal Blocks 

Terminal blocks shall be 30‑A molded plastic with 2 or more mounting holes and 2 or more terminals in each cast block.  The molded plastic shall have high resistance to heat, electrical potential, moisture, and mechanical shock and shall have a smooth even finish.  Each block shall have a molded marking strip attached with screws.  The identifying numbers of the terminating wires as shown on the Contractor's working drawings shall be engraved in the marking strip.  Terminal blocks shall have tubular, high pressure clamp connectors.

39

Valve Switch 

Valve switches shall be rated for 20‑A, 120/277‑V (ac).

40*.

Time Meter 

Time meters shall be ___‑V (ac), 60 Hz, 65‑mm, panel mounted, elapsed‑time meters with a range of 0 to 99 999.9 hours.  Time meters shall be completely enclosed for dust protection and shall have the terminals on the back of the enclosure.

41.  Delete table if nameplates are shown on the plans and edit to indicate "as shown on the plans."

Identification Of Units

Units shall be identified in conformance with the provisions in Section 74‑3.09, "Identification of Units and Conductors," of the Standard Specifications and these special provisions.  Inscriptions on nameplates for devices and switches shall be as follows:

Items
Inscription

BP
BOOSTER PUMP

MD
MAIN DISCONNECT

MS
MOTOR STARTER - PUMP

SD
SERVICE DISCONNECT

SS
SELECTOR SWITCH

TD 
TRANSFORMER DISCONNECT

VS 
VALVE SWITCH

42

Nameplates

Devices listed below shall have nameplates with 3‑mm letters as required for externally operable control switches.  Inscriptions shall be as follows.  The inscription on other nameplates shall be the identifying letter designation used on the plans.

Items 
Inscription

SS
MAN, OFF, AUTO

VS
OPEN, CLOSE

BP
PUMP CONTROL, OUTLET, CONTROLLERS

Use when booster pumps are paid for on a lump sum basis.  Move pay clauses to "Payment" of Section 10‑3 when SSP 86–790 is used.  Delete “service” if spec 86-190  is included by others in section 10-3.  Delete “foundation” if enclosure is mounted on booster pump concrete pad. 

43

PAYMENT

The contract lump sum price paid for booster pump electrical system shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in installing a booster pump electrical system, complete in place, including foundations and service, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

