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SCOPE OF WORK
Packaged Pump Station supplier shall provide a variable speed END
SUCTION CENTRIFUGAL pump station complete with pump, primer
pump, piping, valves, sensors, variable frequency drive (VFD),
programmable logic controller (PLC), disconnect switch, and all
appurtenances necessary for a complete and functioning pumping
system. The pump station, including the pump controls, shall be
designed and manufactured within the confines of a UL 508A and UL
QCZJ certified facility. The station performance specifications shall be
as indicated on the contract drawing.
Technical Service and Support. The manufacturer shall provide access
to 24/7 technical phone support with a factory certified technician during
the warranty period. The technician shall have access to all relevant
data specific to the pump station, including specifications, submittal,
shop drawings, programming, and detailed photos of the system.
Factory Testing. The pump station shall undergo and pass all of the
following system performance tests: Hydrostatic testing that meets
ANSI/HI specifications and standards; Flow testing that meets ANSI/HI
14.6 specifications and standards; and Vibration testing that meets
ANSI/HI 9.6.4 Vibration Measurement and Allowable Values
specifications and standards. The pumping system shall be flow tested
as a complete unit, which shall include function testing of pumps,
motors, instrumentation, appurtenances, and control system. The
results of all tests shall be available to the owner.

PIPING, VALVES, PRESSURE TANK, SKID BASE, & STATION
ENCLOSURE
Piping. The station piping shall be standard wall pipe with grooved
connections. Flanged or welded connections shall not be acceptable.
Threaded connections between the main piping sections other than at
the pump volute shall not be acceptable.  The piping shall be cleaned to
bare steel and hot dip galvanized. All piping including elbows shall be
galvanized inside and out. The pump station shall be pressure tested
prior to galvanizing. No welding shall be performed after the pump
station is galvanized.  The piping shall be warrantied for a period of 25
years.
Valves. Butterfly style isolation valves--with grooved connections--shall
be included on station suction and discharge piping. A non-slam check
valve shall be included on the discharge of each pump. An air release
valve shall be included, located immediately after the pump discharge.
Pressure Tank. The station shall include a 2 gallon diaphragm type
pressure tank to stabilize system pressure and prevent the pump from
short-cycling.
Station Enclosure & Base. The station shall be enclosed in a powder
coated marine grade aluminum enclosure. The enclosure shall include
a ventilation fan appropriately sized to adequately cool the enclosed

equipment. The station base shall be constructed of 1″ thick rigid HDPE.

INSTRUMENTATION
Pressure Gauges shall have a 304 stainless steel case and bezel.
Gauges shall have a 2.5” diameter and be liquid filled.
Pressure Transmitter shall be constructed of stainless steel and rated
for the pump station discharge pressure.
Flow Switch. The station shall include a stainless steel flow sensor to
prevent the system from operating during a no-flow condition.
Flow Sensor. Where indicated, the pump station shall include an
on-magnetic insertion type flow sensor or an insertion type ultrasonic
flowmeter

PUMP SYSTEM CONTROLLER
Control Panel Manufacturing & Testing. The pump control panel shall
be manufactured and listed by a UL508A Panel Shop. The panel shall
be UL labeled as an "Enclosed Industrial Control Panel". The pump
control panel shall be completely manufactured, tested and
programmed prior to delivery to the job site.
Controls Enclosure. All control equipment, including the VFD and PLC
shall be housed in a UL Type 1 marine grade aluminum controls
enclosure.  The enclosure shall provide a degree of protection against
spraying water. It shall not be acceptable for the VFD or PLC to be
mounted in the pumps station enclosure, but not inside a controls
enclosure.
Cooling System. The control panel cooling system shall be
appropriately sized for the ambient conditions. The cooling system shall
not allow dust, insects or rodents inside the pump control panel.
Main Disconnect. A NEMA 3R rated non-fused disconnect switch shall
be mounted on the outside of the pump station enclosure and shall be
capable of isolating all power to the pump station.
Variable Frequency Drive (VFD). The VFD shall be appropriately sized
to meet the FLA (full load amps) required by the pump motor, as stated
on the motor nameplate. The VFD shall be manufactured by ABB
Industrial Systems, Mitsubishi, or approved equal.  Initial start-up and
calibration shall be performed by a factory certified technician, which
shall extend the warranty on the control panel to a total of three (3)
years.
Programmable Logic Controller (PLC). The PLC shall be fully
programmed prior to pump panel installation. The technician installing
and programming the PLC is to be factory trained and certified by the
PLC manufacturer. The PLC programming shall be non-proprietary,
with the complete station programming shall be made available to the
owner via a USB drive included with the station control panel.
Operator Interface. The controller shall be equipped with a 3.5″ LCD

color touchscreen. The operator interface shall allow the user to make
adjustments to the PLC program locally without requiring any additional
equipment such as a laptop computer. A VFD control keypad is not an
acceptable substitution for the digital operator interface. The PLC shall
have an Ethernet port to enable remote access.
Control Functions
1. User settable Local or Remote control.
2. Pre-Programmed Start-Up Routines to limit and/or delay starting and

acceleration of the pump to eliminate excessive velocity and
pressure. It shall also include initial start-up, mainline fill, power
outage and automatic re-starts.

3. System Pressure Setpoint, with user adjustable discharge setpoint
and alarm settings.

4. Pump Sleep Settings, with two threshold modes: Sleep by Flow or
Sleep by Frequency.

5. System Protection Settings, including fault and warning parameters
for low flow, high flow, low pressure, high pressure, restart trials and
restart delay time.

6. Start-up Assistant, including VFD programming, sensor activation &
calibration, operational settings, pressure setpoint, & pump sleep
settings.

7. Troubleshooting Assistant for all system alarms and faults.
8. Load Factory Default Settings, User Saved Default Settings.
9. Password Protection, with the ability to create different accounts with

access restrictions.
Monitoring Functions
1. Pump operating status, total pump run hours, motor frequency, motor

amperage
2. System pressure, flow data
3. Fault Log with time stamps and diagnostic utility.
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