SECTION 22 1123.13
DOMESTIC-WATER PACKAGED BOOSTER PUMPS
PART 1 – GENERAL

1.1 SUMMARY

A. This section includes the following types of systems:

1. Simplex variable speed booster pump package.
1.2 REFERENCED STANDARDS

A. National Electrical Code Compliance: Components shall comply with NFPA 70, "National Electrical Code."

B. UL Compliance:  Controller shall be listed and labeled by UL, and comply with UL 508A, “Industrial Control Panels.”

C. NEMA Compliance:  Electric motors and components shall be listed and labeled NEMA.

D. ANSI/HI 1.1-1.4, 1.6 – 2000, Nomenclature, Definitions, Applications, Operation and Testing.
E. ANSI/HI 9.6.1-1998, NPSH Margin
F. ANSI/HI 9.6.3-1997 Operating Region
1.3 SUBMITTALS
A. General:  In addition to procedures specified in Division 1, comply with the following.  
1. Tag submitted data with the corresponding designation of that item as scheduled in the construction documents. All information submitted shall be individually "tagged" to easily identify it with the corresponding material or equip​ment.  Failure to comply with this requirement will result in that item or, at the discretion of the Engineer, all items submitted, being rejected without being reviewed.

B. Product data:  Furnish catalog information, manufacturer’s package curve, rated capacities, and accessories provided for the product indicated.  
1. A general arrangement drawing showing overall dimensions and all piping layouts.

2. Complete submittal data for all major equipment (pumps, motors, valves, electrical controls, etc.).

C. Operation and Maintenance Data:  Provide installation, operation and maintenance (IOM) manuals on all equipment, including assembly drawings as required for a complete explanation and description of all equipment. 
1. Include installation instructions, maintenance instructions, assembly views, and replacement parts lists.
1.4 QUALITY ASSURANCE

A. Single Source Responsibility: Obtain pumps from a single manufacturer.

B. Each booster package shall be hydrostatically and flow tested prior to shipment to verify system integrity.
C. Pumps shall operate:

1. At specified system fluid temperatures without vapor binding and cavitation.

2. With variable speed controller to maintain specified discharge pressure and prevent motor overloads.
D. The pump NPSH shall conform to the ANSI/HI 9.6.1-1998 standards for Centrifugal and Vertical Pumps for NPSH Margin.  

E. Pump pressure ratings shall be at least equal to the system’s maximum operating pressure at point where installed, but not less than specified.

F. ASME Compliance:  Comply with ASME B31.9 for piping.

G. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

H. UL Compliance for Packaged Pumping Systems:

1. UL 508, "Industrial Control Equipment."

2. UL 508A, "Industrial Control Panels."

3. UL 778, "Motor-Operated Water Pumps."

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store booster in a dry indoor location.

B. Retain shipping flange protective covers and protective coatings during storage.

C. Protect bearings and couplings against damage from moisture, sand, grit, and other foreign matter.

PART 2 – PRODUCTS

2.1 SIMPLEX VARIABLE SPEED BOOSTER PUMPING PACKAGE
A. Subject to compliance with requirements below, provide pumps from one of the following manufacturers:

1. Basis of design: HYFAB, eMVPjr. Series booster.
2. Bell & Gossett

3. Other pre-approved manufacturer.
B. General Description:  Factory-assembled and tested variable speed domestic water pressure booster system with pump, piping, isolation and check valves, controls, specialties and accessories mounted on a structural steel base. Pump and electrical protection shall be integrated into the pump controller package.  

C. Pumps:  
1. Pumps shall be multistage centrifugal pump unit/s, Model e-SV as manufactured by Goulds Pumps or equal. All pump units shall be from one manufacturer and provided complete including electric motor drive.

a. Casing Construction: The pump casing shall be of deep drawn, laser welded AISI 304L or 316L stainless steel.  Pump connection shall be a T-Oval-2 Bolt /304 with 232 psi g MAQP. Wear Ring: Wear rings shall be provided within each stage. Wear rings must be self centering and easily replaceable.

b.  Impeller:   Impellers shall be of enclosed design and constructed of AISI 316L stainless steel. Impellers shall provide internal thrust balance in each stage. 

c.  Diffuser Bowl:  Each stage shall have a bowl with attached diffuser and be constructed of AISI 304L stainless steel.

d. Seal Housing:  The seal housing shall be of concave design and shall hold the seal faces below the topmost part of the pump casing.

e. Mechanical Seal:  Mechanical seals consisting of high temperature carbon rotating ring, stainless steel spring, silicon carbide graphite filled seat, and viton elastomer. 

f. Shaft Sleeve and Bearing:  The pump shall have shaft sleeves made of Tungsten Carbide and ceramic bearings. Shaft height shall be set with a standard spacer.

g. Electric Motor:  The pump drive motor shall be NEMA standard design TC frame suitable for vertical mounting and close coupled to the pump unit. Motors shall be of standard manufacturers catalog de​sign and must not use special bearings as a thrust handling device. The motor rating shall be as specified on the pressure booster schedule and shall have a 1.15 service factor.

h. Testing:  Each pump shall be hydrostatically tested by the manufacturer in accordance with Hydraulic Institute Standards at a minimum of 350 PSI.  Production performance testing shall also be conducted by the manufacturer on each pump unit. Flow and head shall be measured at three operating to verify performance.

i. NPSH:  Unit shall be provided with low NPSH option for open system applications.

D. Check valves:  Silent Seat Check valves shall be installed on the discharge of each pump. 
E. Isolation Valves:  Two-piece, forged brass, full port ball valve shall be provided on the suction of each pump and the discharge of each check valve for isolation.
F. Piping: All piping shall be constructed from Brass and Type L copper tubing. Suction and Discharge piping shall be designed and constructed for minimal friction loss. 

G. Package Base:  The pressure booster base shall be designed and fabricated to provide proper structural support for all attached equipment, and provide for anchorage to the structure.  The base shall include a rigid structural member for pump and motor support. Main members shall be constructed from heavy weight A-36 structural steel members. Steel base shall be painted with machinery enamel. 
H. Control Panel:  Manufacturer shall provide a UL-508A listed complete electrical system including main disconnect, variable speed pump controller, pressure transducer, instrumentation and controls to automatically start, stop and modulate pump speed to smoothly, efficiently and reliably provide pump variable flow rates at a constant discharge pressure. The booster package shall include full pump, motor and drive safety features required to protect the equipment and piping system.

1. Motor Controller:  NEMA 1 variable-frequency, variable torque, solid-state pulse-width modulating type.  VFD protective features shall include:

a. Short Circuit

b. Over/Under Voltage
c. Motor Overload

d. Controller Ground Fault Temperature, Over/Under Temperature
e. Dead Heading, Run Out, Suction Loss

f. Sensor Fault

g. Bound Pump

2. Discharge pressure transducer.
a. Pressure transducer shall be utilized for providing all pressure signals for the pump control logic.  Pressure switches are not acceptable. 

b. Pressure transducer shall be a solid-state bonded strain gage type with an accuracy of plus/minus 1 %.  Transducer shall be constructed of non-ferrous metal suitable for used with domestic water.  Pressure transducers constructed of plastic are not acceptable.

c. Pressure transducer shall utilize an M12 type connector to prevent moisture intrusion.

3. Hydro-pneumatic Tank:

a. Furnish tank of size pressure rating and construction specified on pressure booster schedule.

b. Furnish hydro-pneumatic tank connection valve on unit discharge with union on discharge of packaged pressure booster.  Furnish drain valve between isolation valve and tank.
4. Sequence of Operation:

a. The pump controller shall receive a 4-20mA signal from the pressure transducer. 

b. The pressure transducer shall monitor system discharge pressure and provide an analog signal to the pump control software, and allow the VFD motor controller to provide a variable Volts/Hz output to the motor. 

c. Whenever the pressure drops below the set system pressure, the pump shall start and run at speed required to maintain system pressure setpoint (as set by the operator.)  
d. When the system experiences low demand the controller shall test for a no flow condition without the use of external switches or controls.  The controller will stop the pump after verifying a zero demand condition exists and a minimum run-timer has elapsed. The hydro-pneumatic tank shall supply water to the system until the pressure falls below the restart pressure, at which point the lead pump shall restart
e. All program settings shall be based on centrifugal pump language.
PART 3 – EXECUTION

3.1 EXAMINATION

A. Examine areas, equipment foundations, and conditions, for compliance with requirements for installation tolerances and other conditions affecting performance of pumps.

B. Examine rough‑in for piping systems to verify actual locations of piping connections prior to installation.

C. Examine equipment foundations and/or inertia bases for suitable conditions where pumps are to be installed.

D. Correct unsatisfactory conditions prior to installation of pumps.

3.2 INSTALLATION

A. General:  Comply with the ANSI/HI 1.4-2000 and manufacturer's written installation and alignment instructions.

B. Refer to the drawings for details of booster installation.  

C. Install booster package in specified location.  Provide access for periodic maintenance, including removal of motors, impellers, and accessories.

D. Verify proper pump rotation at start-up.
E. Perform start-up procedures per manufacturer’s instructions.

3.3 ADJUSTING
A. Adjust pressure and temperature set points.
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