SECTION 432100 - PUMPING EQUIPMENT

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division‑1 Specification sections, apply to work of this section.

1.2 DESCRIPTION OF WORK

A. The Contractor shall provide all labor, materials, tools and equipment required to furnish and install all pumps under this section, complete as shown on the Contract Drawings and as specified herein.

B. The pumps shall include all drives, drive shafts, couplings, belts, belt guards, drive bases, pump bases, anchor bolts, and other appurtenances as specified or required for a complete installation.

C. All work performed under this section shall be in accordance with all approved trade practices and manufacturer's recommendations.

1.3 QUALITY ASSURANCE

A. In addition to requirements of these specifications, comply with manufacturer's instructions and recommendations for work.

1.4 SUBMITTALS

A. Submittals shall be in accordance with the General Requirements.

B. Submittals with the bid

1. At the time of bidding, the Contractor shall submit, as a minimum, the following information:

a. Manufacturer's Certificates, including certified test curves with the design points clearly marked (computer model printouts are not acceptable).  Performance curves shall be submitted for each pump to be supplied.

b. Motor data, including starting Kva, starting torque, full load current, full load torque efficiency curves, and power factor curves (computer model printouts not acceptable).

c. Where required, verification that the variable speed drive is capable of delivering the required torque and power over the entire speed range of the pump.

d. Materials of construction for all components.

2. The bid submittal package shall be enclosed in a separate envelope with the section number marked clearly on the outside and shall be submitted with the Contractor's bid.

PART 2 -  PRODUCTS

2.1 HORIZONTAL SPLIT CASE CENTRIFUGAL PUMPS

A. Horizontal split case centrifugal pumps shall be in accordance with the requirements described in the following paragraphs and in the Equipment Schedule of this section.

B. All pumps used for one application shall be produced by the same manufacturer.

C. Pumps shall be of the manufacturer and model noted in Equipment Schedule or equal.

D. Each pump shall be shop tested for capacity, head, speed, power, and efficiency in accordance with Standards of the Hydraulic Institute.  Six certified copies of each test curve shall be furnished to the Engineer for approval.  The pumps shall not leave the manufacturer's plant until receipt of the Engineer's approval.

E. Each pump shall also be hydrostatically tested in accordance with the Hydraulic Institute Standard Test Code.

F. The pump casing shall be of extra heavy cast iron, with minimum tensile strength of 30,000 lbs. and shall be split parallel to the shaft. Bearing housing supports, suction and discharge flanges shall be cast, bored and machined integrally with the lower half casing. Upper  and  lower  half  casings  shall  be  dowelled  and  bolted  together,  Removable upper and lower half casing  and  bearing  caps  must  permit  inspection  or  removal  of  the  entire  rotating  assembly without disturbing the piping. Flanges shall be 125 lb. ANSI standard.
G. The impeller shall be of one-piece cast bronze of the enclosed, double  suction  type,  accurately  machined  and  balanced to minimize thrust; shall be keyed and axially adjusted on the shaft by means of threaded shaft sleeves.  Shaft shall be protected by renewable bronze shaft sleeves that are threaded and tighten with shaft rotation and are free to expand at the stuffing box end.

H. Renewable cast iron casing wearing rings shall be accurately machined and securely mounted in the pump casing. Renewable impeller wearing rings shall be of bronze and mounted  on  the  impeller  at  the  suction  inlets  and  held  1n place with set screws. When bronze casing and impeller wearing rings are furnished, they shall be of dissimilar alloy.

I. Rotating assembly shall be supported by heavy-duty, grease lubricated, cartridge mounted ball bearings.  The out­ board bearing shall be a double row bearing, locked in position by bearing lock nuts. The inboard bearings shall be single row bearing, free to move axially in the bearing housing. Dual lip seals shall seal the bearing housings against dirt and moisture. 
Removable bearing caps and bearing  covers  shall  permit  inspection  or  service  of  the  bearings without disturbing the pump  casing  or  piping. Bearing housings shall be designed for grease lubrication.  Grease relief shall prevent over-lubrication. When oil lubricated bearings are furnished, constant level oilers shall be mounted on the bearing covers. Stuffing  boxes,  to  seal  the  pump  shaft,  shall  be  located  on  the  shaft  center  line  and  include a minimum of five packing rings and a  lantern  ring  in  each  packing  box.  Internally drilled liquid passages in upper half casing shall provide lubrication to the packing area through the lantern ring. Heavy cast split glands shall be furnished on each stuffing box designed for easy removal for packing inspection and maintenance.  Heavy fabricated steel base (with drip lip) to mount the pump and driver shall be furnished. Flexible shaft coupling shall be furnished to connect the driver to the pump. Coupling shall be enclosed in OSHA compliant coupling guard.
J. Motors

1. Unless otherwise specified in the Equipment Schedule, each pump shall be provided with a horizontal squirrel cage induction type motor of sufficient power such that no point on the pump curve requires more than the nameplate horsepower of the motor furnished.

2. The motors shall be NEMA Design B, with Class F insulation for a 60 degree C maximum temperature rise above 40 degree C ambient, and a 1.15 service factor.  The motor enclosure shall be of the TFEC type.

3. The motors shall be in conformance with the latest recommendations of IEEE and NEMA, including noise requirements.

K. Electrical Controls:

1. The Contractor shall furnish all labor, equipment and materials to install a single pump control center as shown on the Drawings in a NEMA 4X stainless steel enclosure, for operation on a 480 volts, 3 phase, 60 Hertz, 3 wire supply.  For each pump motor, there shall be included: running & fault pilot lights, local/remote selector switches, start & stop pushbuttons, solid-state soft starter with adjustable overload protection with manual reset.
2. The motors will be powered by solid-state soft starters (SS’s) installed in a common NEMA 4X stainless steel enclosure.
3. If a motor is disabled (e.g. overload, overtemp, or in off position) it shall shut down and lock out. Overload and disconnect functions shall be provided by a single temperature‑insensitive component.

4. The pump manufacturer shall provide the pump control center.

2.2 SHOP PAINTING

A. All surfaces shall be thoroughly cleaned of dirt, grease, oil, rust, scale, or other injurious substances.  All metal surfaces shall be sandblasted in accordance with SSPC‑SP10, Near‑White Blast Cleaning.

B. All metal surfaces which shall be partially or wholly submerged shall receive a shop coat of polyester resin primer.  All non‑galvanized metal surfaces which will be above water surfaces shall receive a shop coat of a universally compatible primer.

2.3 ACCESSORIES

A. Each pump shall be provided with easily identifiable terminal points to facilitate the exchange of the central control functions between the pumps and the process control system as indicated on the Contract Drawings.

B. Pressure Gauges and Connections:

1. Pump suction and discharge flanges shall be tapped for gauge connections as indicated in the Specifications.

2. Gauge connections shall be 1/2 in. in diameter.

2.4 SPARE PARTS

A. Each pump shall be provided with one spare set of packings, valve seats, seals, drive belts and gaskets and any other necessary spare parts as recommended by the pump manufacturer.  Any special tools required for maintenance shall be supplied with each pump.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. The equipment shall be installed in accordance with the manufacturer's recommendations.

3.2 INITIAL LUBRICATION

A. Initial lubrication required for startup and field test operation shall be furnished and applied in accordance with the manufacturer's recommendations.

3.3 INSPECTION, STARTUP, AND TESTING

A. The manufacturer of the pumps with drive motors of 25 hp or larger shall provide a representative to check the installation, make final adjustments, supervise initial startup of each pump, and prepare a written test report thereof for the Owner.

B. The representative shall instruct the Owner's personnel in the operation and maintenance of the equipment.

C. For smaller pumps with drive motors of less than 25 Hp, the manufacturer shall make final adjustments, provide initial startup, and instruct the Owner's personnel in the operation and maintenance of the equipment.

3.4 PUMP TEST

A. Unless otherwise noted, certified performance data based upon tests of each actual pump proposed to be furnished shall be submitted to the Engineer for acceptance.  Tests shall be performed in accordance with the Test Code of the Hydraulic Institute Standards and shall demonstrate compliance with the operating conditions specified.  The Engineer shall be notified and afforded the opportunity to witness the test.

3.5 MOTOR TEST

A. Tests shall be performed in accordance with the American Standard Test Code.

B. Short commercial test:  For motors of less than 25 Hp, a certified report of the short commercial test of each actual motor proposed to be furnished shall be submitted to the Engineer for acceptance.

C. Complete test:  For motors of 25 Hp and greater, certified motor efficiency curve at 100, 75, and 50 percent of full load based upon a complete test of a motor of identical design specifications to the motor proposed to be furnished shall be submitted.

3.6 OPERATION AND MAINTENANCE MANUALS

A. Operation and maintenance (O&M) manuals shall be provided prior to or with the delivery of the equipment.  The O & M manuals shall include instructions on storage, installation, start‑up, and operation and maintenance, together with a complete parts list and a recommended spare parts list.  The O & M manuals shall be in compliance with the General Requirements.

3.7 EQUIPMENT SCHEDULE

A. NON‑POTABLE WATER PUMPS:  NORMAL SERVICE

           Type of Pump               


Centrifugal Horizontal
           Number Required            


2

           Pumped Liquid             


Surface Water
           Liquid Temperature         


32‑85 degrees F

           Design Capacity, each      

700 gpm

           TDH                        


249 ft.

           Minimum Pump Efficiency    

75%

           Minimum Motor Horsepower   

75
           Motor Speed                


3600 rpm

           Power Requirements         

460 volt, 3 phase, 60 Hz

           Solid Size, Maximum        

0.625 in.

           Model                      


Crane Deming Model 5062, Size 6X4X9A; Flowserve, Fairbanks, and American Marsh are also acceptable. 
           Discharge Size             


4 in.

           Suction Size               


6 in.

           Materials of Construction:

                Casing                


Ductile Iron

                Impeller              


Cast Iron
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