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USE WITH 2006 STANDARDS.

Use this SSP as a separate numbered section, NOT under SSP 20‑600.

Do NOT include SSP S8-W04.

Use Item Code 209502 Booster Pump.
10‑_.__  BOOSTER PUMP

GENERAL

1

This work consists of furnishing and installing booster pumps in conformance with the details shown on the plans and these special provisions.

2

The booster pump must be a factory assembled skid-mounted system.

Materials List and Drawings
3
Product data must include catalog cuts, performance data, and additional documentation.  Catalog cuts must include manufacturer, catalog or part number, size, capacity, electrical ratings, finish, maintenance and adjustment requirements, and installation instructions.

4
Working drawings must show the system layout, piping connections, and appurtenances.  Working drawings must include other materials required for the equipment installation.  Working drawings must locate and show mounting details and anchorage details.

5
Working drawings must include (1) electrical equipment schematics, (2) control diagrams, and (3) wiring diagrams.  Electrical working drawings must include conductor numbers for control and power conductors.

6
At least 5 sets of product data and working drawings must be submitted to the Offices of Structure Design, Documents Unit.  Each set must be bound together and include an index with equipment names, manufacturers, and model numbers.  Two sets will be returned.  The Contractor must notify the Engineer of the submittal.  The Contractor must include the notification date and contents of the submittal.

7
Closeout submittals must be submitted as a Maintenance and Operations Manual before completion of the work.  Two manuals must be submitted as PDF files on CDs or DVDs and 1 manual as fused-laminate prints in a 3 ring binder with tabbed dividers.  Each manual must be organized as follows:

1.
Index

2.
Parts list

3.
Operating instructions

4.
Maintenance instructions

5.
Pump curve

Quality Control and Assurance

8
The Contractor must notify the Engineer 5 business days before testing the booster pump.  The booster pump must be tested in the Engineer's presence after connecting the booster pump to the irrigation system.

9
Discharge water from testing must not cause erosion, damage to equipment or plantings, or interfere with ongoing work.

10
The pump must not load the motor to more than the product of the nameplate (1) amperage and (2) service factor.  The flow rate must not vary from the pump curve by more than 5 percent at 100 percent motor speed.

11
Each booster pump must be operated at the following test points:

1.
Zero flow rate (cutoff head)

2.
Maximum flow rate

3.
Design heads shown on the plans

4.
Steady-state flow for each irrigation controller station

12
The following must be recorded for each test point:

1.
Motor rpm

2.
Motor voltage

3.
Motor amperage

4.
Suction pressure of the pump

5.
Discharge pressure of the pump

13
After testing, the booster pump must be operated through 3 successful, complete irrigation controller cycles.

14
If the booster pump fails testing, the Contractor must adjust the system components as necessary and retest.

MATERIALS

Manufactured Units

15
The booster pumpmust consist of a factory assembled and tested skid-mounted system with the following components: pump, pump controller, booster pump enclosure, manifold, inlet and outlet valves, sensors, fittings, and appurtenances.

16
The system working pressure must be at least 150 psi.

17
The booster pump must be listed and labeled by a Nationally Recognized Testing Laboratory (NRTL).

Pump and Motor

18
The pump must be (1) single or multiple stage, (2) horizontal or vertical, and (3) close coupled end suction centrifugal pump with mechanical seal.  The pump casing must be close grained cast iron with a replaceable bronze wearing ring.  The impeller must be bronze or stainless steel, balanced, keyed to the shaft, and secured by a stainless steel washer and cap screw.

19
The motor shaft for stainless steel impellers must be stainless steel.  The impeller shaft for bronze impellers must be steel with bronze sleeve or stainless steel with no sleeve.

20
Motors must be standard efficiency, NEMA code letter "G" or smaller, open drip proof, and NEMA Design B.

21
The pump and motor must be mounted on the concrete foundation on at least 4 sets of tapered steel leveling wedges.  Two wedges placed taper to taper must be used at each point of support.  The steel wedges must remain in place in the completed work.  After suction and discharge piping has been installed and tightened in place and the mounting bolt nuts have been tightened against the base, the voids within the base must be completely filled with mortar.  After the voids have been filled, the mounting bolt nuts must be retightened.

Pipe, Joints and Fittings

22
Manifolds must be steel pipe or copper pipe.  Steel pipe must conform to the requirements in ASTM A53, Grade B.  Copper pipe must conform to the requirements in ASTM B88, Type K.

Valves

23
Ball valves must have a 2-piece bronze body with full size port, chrome-plated or brass ball, and be rated for at least 400 psi.

24
Butterfly valves must have a ductile iron body with molded seat liner made from EPDM or PTFE, bi-directional stainless steel stem, locking lever with extended neck, and be rated for at least 250 psi.

Valve Boxes

25
Valve boxes must conform to the provisions in Section 20‑2.24, "Valve Boxes," of the Standard Specifications.

Pressure Gages

26
Pressure gauges must:

1.
Conform to the requirements in ASME B40.100, Grade B

2.
Include a 2-1/2 inch glycerin filled dial, stainless steel case and cover, reset screw, and 1/4-inch NPT bottom inlet

3.
Read from 0 psi to 200 psi unless otherwise shown on the plans

Pump Skid and Enclosure

27
The pump skid must be (1) either steel or aluminum channel with risers as necessary, and (2) all welded construction.  Welding must conform to the requirements in AWS D1.1 for steel construction or AWS D1.2 for aluminum construction.

28.  Districts with low humidity may use epoxy coated steel enclosures and lids.

The pump enclosure and lid must be fabricated from stainless steel or marine grade aluminum.  The lid must have a continuous hinge, gas springs or equivalent lid supports, and a hasp for padlocking.

29
Gas springs must use their entire stroke without forcing the lid beyond its fully opened position.  Side louvers must have internal bronze insect screens and be mounted on each end.  The enclosure must include at least 1 thermostatically controlled exhaust fan with bronze insect screens.

30
Fasteners, expansion anchors, nuts, bolts, and washers must be Type 316 stainless steel.
Pump Control

31
The pump controller includes of an enclosure, variable frequency drive (VFD), main disconnect, circuit breakers, motor starter, motor protector, and a pressure transducer.

32
The pump controller must keep the pump running when the flow of water fluctuates between the changing of the irrigation controller stations.  The pump controller must have a potentiometer or keypad for adjusting motor speed.

33
The enclosure must be a NEMA Type 12 enclosure rated for the horsepower, voltage, and phase shown on the plans.  The ground bus must be bonded to the enclosure.  The circuit breaker must be rated as shown on the plans.

34
The following equipment must be on the front of the enclosure:

1.
2-way switch for automatic mode or manual mode.

2.
Main disconnect.  The Contractor may use the main breaker as the main disconnect if it is accessible on the front of the enclosure.

3.
High visibility pilot lights rated for 120 volts AC, with colored plastic lens and screw caps.  Include pilot lights for the following conditions:

3.1.
Power on.

3.2.
Run.

3.3.
No flow.

35
The VFD must:

1.
Be listed and labeled by a NRTL

2.
Have 5 percent input impedance at rated motor horsepower

3.
Be mounted in the enclosure

4.
Have a LCD screen with operator interface

5.
Process the analog input signal from the pressure transducer and:

5.1.
Determine water pressure

5.2.
Set the pump motor speed

5.3.
Determine "no-flow" conditions

36
When the pressure transducer signal indicates a "no flow" condition in the manifold, the VFD must stop the pump regardless of demand.  The VFD must have an adjustable time delay for the "no flow" condition.  Upon resumption of flow in the manifold, the VFD must reset and resume automatic mode.

37
The VFD and the 2-way switch must operate the booster pump as follows:

1.
Automatic mode must start and stop the pump based on digital input signals from multiple irrigation controllers

2.
Manual mode must start the pump regardless of the input signal

38
Pressure transducer must be stainless steel, rated for at least 300 psi working pressure and send a 4-20 mA output signal to the VFD.

39
Nameplate and warning plates must be predrilled, multilayer, multicolor, plastic labels with mechanically engraved inscriptions.

Fabrication

40
The booster pumps must be fabricated as follows:

1.
Inlet and outlet valves must be located inside the booster pump enclosure.

2.
Pump inlet and outlet connections must have threaded or flanged fittings.

3.
The pump must be removable without disassembling the manifolds.

4.
Pressure gauges must be installed in the manifolds on the suction and discharge sides of the pump.

5.
Pressure transducer must be installed in the manifold.

6.
Pump controller must be installed on inside of the enclosure.

7.
Enclosure must be attached to the skid.

CONSTRUCTION

Foundation and Pad

41
The concrete foundation and pad must be placed where the booster pump is shown on the plans.  Concrete must be minor concrete conforming to the provisions in Section 90-10, "Minor Concrete," of the Standard Specifications.  The foundation must be at least 3 inches wider than the skid on all 4 sides.  The pad must be poured against the foundation on the door side of the enclosure.  The pad must be the same width as the foundation and at least 36 inches long.

42
Conduit risers must be located inside the skid footprint.

Installation

43
The connected water piping must be supported independent of the booster pump.  The booster pump must not be used to support the connected piping.

44
A padlock must be installed on the enclosure after installing the booster pump.  The State will supply a lock upon Contract acceptance.

45
The Maintenance and Operations Manual binder must be placed inside the enclosure.

46
Concrete anchorage devices must be used to mount the booster pump skid on the foundation.  At least 4 sets of tapered steel leveling wedges must be used to level the skid.  Two wedges must be placed taper-to-taper at each point of support.  The steel wedges must remain in place in the completed work.

47
After suction and discharge piping has been installed and tightened in place, the skid must be leveled and the concrete anchor hex nuts tightened against the base.

48
Voids under the base must be filled with mortar conforming to the provisions in Section 51-1.135, "Mortar," of the Standard Specifications.  Mounting bolts must be retightened after the voids have been filled.

49
Nameplates must be installed on:

1.
Pump

2.
Pump controller

3.
Switches

4.
Main disconnect

5.
Circuit breakers

6.
Panel lights

PAYMENT

50
Quantities of booster pumps will be measured by the unit as determined from actual count in place.

51
The contract unit price paid for booster pump includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in installing booster pump, complete in place, including foundation and pad and excavation and backfill, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
