SECTION 15900

VARIABLE SPEED PUMP CONTROL SYSTEM

PART 1 – GENERAL

1.01 SECTION INCLUDES

A. Variable Speed Pump Control Package

1.   Pump Control Panel

2.   Variable Frequency Drives with autobypass

3. Sensor Transmitters

4. Sequence of Operation

1.02 REFERENCES

A.  Hydraulic Institute

B. ANSI – American National Standards Institute

C. NEMA – National Electrical Manufacturers Association

D. UL – Underwriters Laboratories, Inc.

E. ETL – Electrical Testing Laboratories

F. CSA – Canadian Standards Association

G. NEC – National Electrical Code

H. ISO – International Standards Organization

I. IEC – International Electrochemical Commission

J. IEEE – Institute of Electrical and Electronic Engineers

1.03 SUBMITTALS

A.  Submittals shall include the following:

1. System summary sheet

2. Sequence of operation

3. Shop drawing indicating dimensions, required clearances and location and size of each field connection.

4. Power and control wiring diagrams

5. System profile analysis including variable speed pump curves and system curve.  The analysis shall also include job specific load profile and staging points.

B.  Submittals must be specific to this project.  Generic submittals will not be accepted.

C.
Bidders shall comply with all sections of this specification.  Any deviations from this specification shall be bid as a voluntary alternate clearly defined in writing.  If no exceptions are noted, the supplier or contractor shall be bound by these specifications.

1.1 QUALITY ASSURANCE

A.  The pump control package shall be fully assembled by the manufacturer.  The manufacturer shall be responsible for the complete pump control package, including system interface with pumps and VFDs, as well as the successful operation of all components supplied by the pump control system manufacturer.

B.  All functions of the variable speed pump control system shall be thoroughly field tested prior to actual start-up.  This test shall be conducted with motors connected to AFD output and it shall test all inputs, outputs and program execution specific to this application.

C.  Pump control package shall be listed by Underwriter’s Laboratories and bear the UL label.

PART 2 – PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.  Subject to compliance with these specifications, the following manufacturers shall be acceptable:

1. Heat Transfer Sales, Inc. – Pump’n Flo Advantage Series 4

2. ITT Bell & Gossett – Technologic 5000 w/ LCD color touch screen

3. Pre-Approved Equal

The above manufacturers are approved for this project. This approval does not relieve the manufacturer from strict compliance with this specification regardless of the manufacturer’s own standards. Other manufacturers and or models seeking prior approval must send a detailed Engineering proposal with drawings to the Engineer ten days prior to the bid. Prior approval will be written; no verbal approvals will be given. 

2.2 MANUFACTURED UNITS

A.  The control system shall be a factory prefabricated system that is mounted on a structural steel frame. The system shall be factory wired and tested. The factory package shall include as, a minimum, pc based pump controller, variable speed drive or drives with automatic bypass and single point power connection. Shipped with the system ,for remote mounting and wiring, shall be all required field mounted devices ( pressure, flow, and temperature sensor/transmitters) as called for in these specifications.  Provide additional items as specified or as required to properly execute the sequence of operation. The frame shall be suitable for either wall or floor mounting. The system can also be mounted on a factory fabricated pumping package. See pump schedule and specifications for clarification.

B.  Pump logic controller, variable frequency drives with auto bypass , sensor/transmitters and related equipment shall be installed by the mechanical contractor as shown on the plans.

C.  Line voltage power wiring shall be installed by the electrical contractor as shown on the field connection drawings and wiring diagrams supplied with the control package. The package shall have a single point power connection. The drives shall be factory prewired to this connection.

D.  Low voltage (24 VDC and 115 VAC) wiring shall be installed by the controls contractor as shown on the field connection drawings and wiring diagrams supplied with the pumping package. This specifically refers to the field wiring of the flow meter and differential pressure transmitters.

E.  Control panel shall be NEMA-1 construction.

2.3 COMPONENTS

A.
Pump Logic Controller

1.  The pump logic controller assembly shall be listed by and bear the label of Underwriter’s Laboratory, Inc. (UL).  The controller shall meet Part 15 of FCC regulations pertaining to class A computing devices.  The controller shall be specifically designed for variable speed pumping applications. The controller shall be pc-based technology with a Microsoft CE operating system. Proprietary PLC hardware with non-accessible source code are not allowable. The unit shall incorporate a solid-state non-rotating hard drive (flash technology).


The program shall be accessible to the owner and shall be able to be saved and backed up on any current PC with a Microsoft operating system of 1997 or later.

2.  The controller operation shall operate the system using a tested and proven program that safeguards against undesirable or damaging conditions including:

a.
Motor overload

b.
Pump flow surges

c.
Hydraulic cycling (hunting).  Flow meter required
d.
End of curve unstable operation:  The pump logic controller, through a factory pre-programmed algorithm, shall be capable of protecting the pumps from hydraulic damage due to operation beyond their published end-of-curve.  This feature requires a flow meter for activation. The operator interface shall include an owner adjustable flow set point to set the parameters for this routine. 

e.
Reverse flow from the secondary loop return to the supply, mixing return water with supply water to the plant.

4. The pump logic controller shall be capable of starting, unloading, and         stopping pumps based on a system performance program that will minimize energy consumption, provide reliable performance and bumpless transitions.

.
5. Program Subroutines and features required for this job

a. Master Auto: This feature is a one-stroke operation that allows the entire system to be initialized and all alarms cleared. It is designed to allow the system to be restarted in an emergency by an operator that has never used the system before.

b. Default Speed Mode: This mode of operation occurs when all analog inputs are lost. This can be a result of field cut wires, internal I/O fault, defective sensors, or analog signal out of the 4-20 ma range. When this condition occurs the system will automatically ramp to an owner selected default speed. The system will send an alarm to the BMS indicating this condition. The condition will be a non-latching alarm and normal automatic operation shall resume when at least one zone of differential is restored.

c. Manual Speed Mode: This is an operator-selected mode that allows the user to run the drives at any given selected speed. It is designed to allow any operator to run the drives at a specific speed without having to interface with the drives. This feature allows for much easier system setup and optimization. This feature does not require the operator to have detailed knowledge of the drives.

d. Trending: The system shall include two different graphical displays of each of the following variables; pressure at each zone of differential pressure, system flow, system setpoint of the controlling zone, drive speed, and system pressure of the controlling zone. Each variable will be trended in two different formats. The first shall be a real time dynamic display with high sample resolution. The second shall be a longer historical display with lower resolution. The historical shall display a minimum of 8 hours of data. All variables will be displayed in a graphical format. Each variable will be displayed in its own color on the trend chart. The trending data will be used for troubleshooting, system diagnosis, setup, and optimization.  

e. Startup Mode: The system shall incorporate a startup mode that activates any time the system is called to run by the BMS. Upon initialization the system shall run at a user defined preset speed for a user defined time period. At the end of that time period the pumps will be released to full automatic operation and will ramp their speed to satisfy system pressure. The mode is designed to bring the system on line each morning with minimum energy and central plant equipment cycling.

f. Dedicated Alarm Annunciation Package: The system shall have a package that includes ISA type alarm sequencing. This includes red flashing active alarms and yellow non-flashing acknowledged alarms. The system shall have non-latching analog alarms for any process variables that are out of range and latching equipment alarms for any failed pump, drive, or bypass.

g. Real time clock and run time meters: The system shall include a real time clock. The system shall incorporate elapsed run time meters for each pump. The time meter shall record both drive and bypass hours. The meters shall be able to be user reset and cleared.

h. Security: The system shall include a multi level password system. The passwords/ codes shall be owner adjustable. The security screen shall come up when the operator reaches a screen where authorization is required before proceeding. 

5.  The pump logic controller will select the analog input signal that has deviated the greatest amount from its setpoint. Each analog input shall have a dedicated PID loop. This selected signal will be used as the command feedback input for a closed loop hydraulic stabilization function to minimize hunting.  The hydraulic stabilization program shall utilize a proportional-integral-derivative control function.  The proportional, integral and derivative constants shall be user adjustable.
6. The pump controller shall be capable of controlling 3 pumps in parallel. The system will include all hardware required to control three pumps even if the job has fewer pumps in the current phase of construction. 

7.  The pump controller shall communicate to the Building Automation System (BAS) by both hard-wired and serial communications.  
a.
The following communication features shall be provided to the BAS in “hardwired” form via 4-20ma analog signals and digital outputs:

1. Remote system start/stop 

2. Failure of any system component or system alarm

3. Process variables (all zones of differential pressure and system flow)

4. Pump run status for each pump

b.
The system shall be capable of serial communication to the Building Automation System via an RS-485 port utilizing Johnson Controls Metasys N2 protocol; or Echelon’s LonWorks protocol. The following data shall be communicated in this format:

1. All sensor process variables

2. Individual zone setpoints

3. Individual pump failure

4. Individual pump on/off status

5. Individual VFD on/off status

6. VFD speed

7. Individual VFD Failure

8. Individual sensor failure

9. Trending of selected system operations

B. Operator Interface

1.  The operator interface shall be a dual scan LCD color display. The screen shall have a minimum 6” diagonal display. The display must be a fully functional operator touch interface. The screens shall incorporate owner preset and factory preset functions that allow total setup of the system. All process variables shall be scaleable and accessible via the touch screen. All system setup will be made via the screen. No laptop and or special knowledge shall be required to access buried setup data in the controller.

2.  The system shall use various graphic displays to indicate data to the operator. All analog signals will be displayed in both bar graph and digital format. The system shall show flow, each zone of differential pressure, system setpoints, pump on/off status, drive speed, bypass status, alarms, trending data, trouble shooting diagnostics, security, factory presets, and owner presets.   

C. I/O System

1.  The pump logic controller shall have Input/ Output hardware and wiring   capable of accepting 8 discrete analog inputs.  All sensor/transmitter inputs shall be individually field wired to the pump logic controller for continuous scan and comparison function. The current phase of work under this project calls for three zones of differential pressure and one flow meter for each system. Provision needs to be made for future expansion without modifying the system. 

2.  The I/O system shall be rated for 70 deg C operating environment and shall include three way power and signal isolation up to 3000 volt withstand. The analog inputs shall be 16 bit resolution. The I/O system shall be wired to allow the modules to be serviced with power on to the system. The units shall be hot swappable. The analog inputs must be differential for signal isolation and ground loop considerations.

D.
Variable Frequency Drives w/ Automatic Bypass

1.
The variable frequency drives (VFD) shall be solid state, with a Pulse Width Modulated (PWM) output.  The VFD package as specified herein shall be enclosed in a NEMA 1 enclosure, completely assembled and tested by the manufacturer.  The VFD shall employ a full wave rectifier (to prevent input line notching), Integral Line Reactor(s), Capacitors, and Insulated Gate Bipolar Transistors (IGBT’s) as the output switching device.  The drive efficiency shall be 97% or better at full speed and full load.  Fundamental power factor shall be 0.98 at all speeds and loads.


The drives shall incorporate a three contactor bypass to allow operation of the pump while the drive is being serviced. The bypass shall be automatic and shall be able to be initiated from the pump controller. 

2.
Specifications for the ACH400 3 HP to 400 HP at 480 volts and 2 to 100 HP at 240 volts:

a.   Input 380/415/440/460/480 VAC +/- 10%, 3 phase, 48-63 Hz or input 200/208/220/230/240 VAC +/- 10%, 3 phase, 48-63 Hz.

b.   Output Frequency 0-250 Hz.  Operation above 60 Hz shall require programming changes to prevent inadvertent high-speed operation.

c.   Environmental operating conditions: 0 to 40(C, 0 to 3300 feet above sea level, less than 95% humidity, non-condensing.

d.   Enclosure shall be rated NEMA 1.

3.
All VFDs shall have the following standard features:

a.   All VFDs shall have the same customer interface, including digital display, and keypad, regardless of horsepower rating.  The keypad is to be used for local control, for setting all parameters, and for stepping through the displays and menus.  The keypad shall be removable, capable of remote mounting, and shall have it’s own non-volatile memory.  The keypad shall allow for uploading and downloading of parameter settings as an aid for start-up of multiple VFDs.
b.   The keypad shall include Hand-Off-Auto membrane selections.  When in “Hand”, the VFD will be started and the speed will be controlled from the up/down arrows.  When in “Off”, the VFD will be stopped.  When in “Auto”, the VFD will start via an external contact closure and the VFD speed will be controlled via an external speed reference.  The drive shall incorporate “bumpless transfer” of speed reference when switching between “Auto” and “Hand” modes.

c.
The VFD shall utilize pre-programmed application macros specifically designed to facilitate start-up.  The Application Macros shall provide one command to reprogram all parameters and customer interfaces for a particular application to reduce programming time.

d.
The VFD shall have the ability to automatically restart after an overcurrent, overvoltage, undervoltage, or loss of input signal protective trip.  The number of restart attempts, trial time, and time between reset attempts shall be programmable.

e.
The VFD shall be capable of starting into a rotating load (forward or reverse) and accelerate or decelerate to setpoint without safety tripping or component damage (flying start).  The VFD shall also be capable of DC injection braking at start to stop a reverse spinning motor prior to ramp.

f.
The VFD shall be equipped with an automatic extended control power loss ride-through circuit, which will utilize the inertia of the load to keep the drive powered.  Minimum power loss ride-through shall be one-cycle, based on full load and no inertia.  Typical control power loss ride-through for a fan load shall be 2 seconds minimum.  Removing power from the motor is not an acceptable method of increasing power loss ride-through.

g.
If the input reference (4-20mA or 2-10V) is lost, the VFD shall give the user the option of either (1) stopping and displaying a fault, (2) running at a programmable preset speed, (3) hold the VFD sped based on the last good reference received, or (4) cause a warning to be issued, as selected by the user.  The drive shall be programmable to signal this condition via a keypad warning, relay output and/or over the serial communication bus.

h.
The customer terminal strip shall be isolated from the line and ground.

i.
The drive shall employ current limit circuits to provide trip free operation:

· The Slow Current Regulation limit circuit shall be adjustable to 150% (minimum) of the VFD’s normal duty current rating.  This adjustment shall be made via the keypad, and shall be displayed in actual amps, and not as percent of full load.

· The Current Switch-off limit shall be fixed at 350% (minimum, instantaneous) of the VFD’s normal duty current rating.

j.
The overload rating of the drive shall be 110% of its normal duty current rating for 1 minute in every 10 minutes.

k.
The VFD shall have an integral Line Reactor(s) to reduce the harmonics to the power line and to increase the fundamental power factor.

l.
The VFD shall be capable of sensing a loss of load (broken belt / no water in pump​) and signal the loss of load condition.  The drive shall be programmable to signal this condition via a keypad warning, relay output and/or over the serial communication bus.  Relay outputs shall include programmable time delays that will allow for drive acceleration from zero speed without signaling a false underload condition.

m.
The VFD shall have programmable “Sleep” and “Wake up” functions to allow the drive to be started and stopped from the level of a process feedback signal.

4.
All VFDs to have the following adjustments:

a.
Two (2) programmable critical frequency lockout ranges to prevent the VFD from operating the load continuously at an unstable speed.

b.
PID Setpoint controller shall be standard in the drive, allowing a pressure or flow signal to be connected to the VFD, using the microprocessor in the VFD for the closed loop control.  The VFD shall have 250mA of 24 VDC auxiliary power and be capable of loop powering a transmitter (supplied by others).  The auxiliary power supply shall have overload and over current protection.  The PID setpoint shall be adjustable from the AFD keypad, analog inputs, or over the communications bus.

c.
Two (2) programmable analog inputs shall accept a current or voltage signal for speed reference, or for reference and actual (feedback) signals for PID controller.  Analog inputs shall include a filter; programmable from 0.01 to 10 seconds to remove any oscillation in the input signal.  The minimum and maximum values (gain and offset) shall be adjustable within the range of 0 – 20 ma and 0 – 10 Volts.  Additionally, the reference must be able to be scaled so that maximum reference can represent a frequency less than 60 Hz, without lowering the drive maximum frequency below 60 Hz.  Process variables shall be modifiable by math functions such as multiplication and division between the two signals (fan tracking), high/low select, as well as inverted follower.

d.
Five (5) programmable digital inputs for maximum flwxibility in interfacing with external devices.  One digital input is to be utilized as a customer safety connection point for fire, freeze, and smoke interlocks (Enable).  Upon remote, customer reset (reclosure of interlock) drive is to resume normal operation.

e.
One (1) programmable analog output proportional to Frequency, Motor Speed, Output Voltage, Output Current, Motor Torque, Motor Power (kW), DC Bus voltage, Active Reference, and other data.

f.
Two (2) programmable digital relay outputs.  The relays shall be rated for maximum switching current 8 amps at 24 VDC and 0.4 A at 250 VAC; Maximum voltage 300 VDC and 250 VAC; Continuous current rating 2 amps RMS.  Outputs shall be true form C type contacts; open collector outputs are not acceptable.  Relays shall be capable of programmable on and off delay times.

g.
Seven (7) programmable preset speeds.

h.
Two (2) independently adjustable accel and decel ramps.  These ramp times shall be adjustable from 1 to 1800 seconds.

i.
The VFD shall Ramp or Coast to a stop, as selected by the user.

5.
The following operating information displays shall be standard on the VFD digital display.  All applicable operating values shall be capable of being displayed in engineering (user) units.  A minimum of two operating values from the list below shall be capable of being displayed at all times.  The display shall be in complete English words (alpha-numeric codes are not acceptable):

· Output Frequency

· Motor Speed (RPM, %, or Engineering units)

· Motor Current

· Calculated Motor Torque

· Calculated Motor Power (kW)

· DC Bus Voltage

· Output Voltage

· Heatsink Temperature ((F)

· Analog Input Values

· Analog Output Values

· Keypad Reference Values

· Elapsed Time Meter (resettable)

· kWh meter (resettable)

· mWh meter

· Digital input status

· Digital output status

6.
The VFD shall have the following protection circuits.  In the case of a protective trip, the drive shall stop, and announce the fault condition in complete words (alpha-numeric codes are not acceptable).

· Overcurrent trip 350% instantaneous (170% RMS) of the VFD’s variable torque current rating

· Overvoltage trip 130% of the VFD’s rated voltage

· Undervoltage trip 65% of the VFD’s rated voltage

· Overtemperature +90(C

· Ground Fault either running or at start.

· Adaptable Electronic Motor Overload (I2t).  The Electronic Motor Overload protection shall protect the motor based on speed, load curve, and external fan parameter.  Circuits, which are not speed dependant, are unacceptable.  The electronic motor overload protection shall be UL Listed for this function.

7.
Speed Command Input shall be via:

a.
Keypad.

b.
Two Analog inputs, each capable of accepting a 0-20mA, 4-20mA, 0-10V, 2-10V signal.

c.
Floating point input shall accept a three-wire input from a Dwyer Photohelic (or equivalent type) instrument.

d.
Serial Communications

8.
Serial Communications

a.
The VFD shall have an RS-485 port as standard.  The standard protocol shall be Modbus.

b.
The VFD shall be able to communicate with PLC’s, DCS’s, and DDC’s.

c.
Serial communication capabilities shall include, but not be limited to, run-stop control; speed set adjustment, proportional/integral/derivative PID control adjustments, current limit, and accel/decel time adjustments.  The drive shall have the capability of allowing the DC to monitor feedback such as process variable feedback, output sped/frequency, current (in amps), % torque, power (kW), kilowatt hours (resettable), operating hours (resettable), relay outputs, and diagnostic warning and fault information.  Additionally, remote (LAN) VFD fault reset shall be possible.  A minimum of 15 field parameters shall be capable of being monitored.

d.
The VFD shall allow the DDC to control the drive’s digital and analog outputs via the serial interface.  The serial communications interface shall allow for DO (relay) control and AO (analog) control.  In addition, all drive digital and analog inputs shall be capable of being monitored by the DDC system.

e.
The VFD shall have the capability of accepting fiber optic cables for connection to standard ABB fieldbus adapters.  Communications between the drive and fieldbus adapters shall be at 1Mega Baud.

f.
The VFD shall be connectable to a PC based software tool capable of operating, programming, monitoring the drive as well as diagnosing faults.

E.
Sensor/Transmitters

1.
Provide three (3) field mounted and wired  differential pressure sensor-transmitter(s) as indicated on the plans.  Unit shall transmit an isolated 4-20mA DC signal indicative of process variable to the pump logic controller via standard two wire 24 VDC system.  Unit shall have stainless steel wetted parts and shall have a watertight, NEMA 4 electrical enclosure with a 0.5” NPT conduit connection.  Accuracy shall be within 0.25% of full span. The units shall have an overpressure rating of 2000psi and shall be equal to a Bristol Babcock 2508-35B.

2.
Provide one (1) field mounted (by others) flow sensor transmitter.  Unit shall transmit an isolated 4-20 mA DC signal indicative of process variable to the pump logic controller via standard two wire 24 VDC system.  Unit shall consist of an insertion probe and separately mounted transmitter.  The unit shall be accurate to within 1% of flow rate from 1 to 30 fps and shall withstand a static pressure of 200 PSI with negligible change in output. Included with the paddle wheel flow meter shall be a wet tap assembly that includes a full port 2” ball valve and other required fittings that will allow the meter to be pulled and serviced while the system is full.

3.
Optional-Provide one chilled water temperature sensor-transmitter to transmit an isolated 4-20 mA DC signal via standard two-wire 24 VDC system.  Unit shall sense CHW supply temperature at an appropriate location to detect an undesirable increase in CHWS temperature.

F.
Sequence of Operation

1.  The system shall consist of a pump logic controller for two pump/VFD sets with manual and automatic pump staging and alternation. The drive horsepower rating shall be as called for on the pump schedule.

2. Sensor/transmitters shall be provided as required for proper operation.  Each sensor/transmitter shall send a 4-20mA signal to the pump logic controller, indicative of process variable condition.

3.
Upon a remote initiation by the building controls system, the pump control system will begin to run in a startup mode. Upon initialization, the system shall run at a user defined preset speed for a user defined time period. At the end of that time period the pumps will be released to full automatic operation and will ramp their speed to satisfy system pressure. The mode is designed to bring the system on line each morning with minimum energy and central plant equipment cycling.

4.  The pump logic controller shall compare each input signal to the independent engineer/user determined set points.

5.  When all set points are satisfied by the process variable, the pump speed shall remain constant at the optimum performing level.  If the input from the flow sensor indicates that the operating pumps are approaching the end of curve point, the controller shall automatically stage on lag pumps as required to bring all pumps back to an acceptable operating point.

6.  The pump logic controller shall continuously scan and compare each process variable to its individual set point and control to the least satisfied zone.  As the worst-case zone deviates from set point, the pump logic controller shall send the appropriate analog signal to the VFD to speed up or slow down the pump/motor.

7.  If the set point cannot be satisfied by the designated lead pump, the pump logic controller shall initiate a timed sequence of operation to stage on a lag pump.

8.  The lag pump shall accelerate resulting in the lead pump(s) decelerating until they equalize in speed.  Further change in process variable shall cause the pumps to change speed together.

9.  When the set point criteria can be safely satisfied with fewer pumps, the pump logic controller shall initiate a timed destage sequence and continue variable speed operation.  Controller shall stage lag pump off based upon satisfied pressure and flow.

10. In the event of a system differential pressure failure due to a pump or VFD fault, the pump logic controller shall automatically start the next variable speed pump/VFD set in sequence and continue variable speed operation. In the event that the second variable speed drive fails, the controller will go back to lead pump and automatically initiate the bypass. The controller will continue to monitor the differential pressure and if it is not satisfied the controller will automatically initiate the lag pump bypass.

11. Pumps shall be alternated in either a manual or automatic mode. The mode shall be user selectable. In the automatic mode, the lead pump will be alternated at set user defined and adjustable interval. (ie every 3 days) In the manual alternation mode the user shall select a pump and that pump will always be the lead pump.

12. In the event of the failure of a zone sensor/transmitter, its process variable signal shall be removed from the scan/compare program.  Alternative zone sensor/transmitters, if available, shall remain in the scan/compare program for control. This condition shall create a non-latching alarm condition. 

13. The zone number corresponding to the failed sensor/transmitter shall be displayed on the operator interface of the pump logic controller.

14. In the event of failure to receive all zone process variable signals the system will initiate Default Speed Mode. When activated, all current VFDs shall ramp to an Owner set default speed. The default speed setpoint shall be able to be adjusted by the owner. Reset shall be automatic upon correction of the zone failure.

15. Pump or VFD fault shall be continuously displayed on the operator interface of pump logic controller until the fault has been corrected and the alarm has been manually acknowledged and cleared.

16.
If the system must be restarted and initialized, the Master Auto function will be used. This feature is a one-stroke operation that allows the entire system to be initialized and all alarms cleared. The system will be placed back into complete automatic running mode. It is designed to allow the system to be restarted in an emergency by an operator that has never used the system before.

PART 3 – EXECUTION

3.1
INSTALLATION

A.  Install equipment in accordance with manufacturer’s instructions and all applicable codes.

B.  Power wiring, as required, shall be the responsibility of the electrical contractor.  All wiring shall be performed per manufacturers instructions and all applicable codes.

C.  Control wiring for remote mounted switches and sensor/transmitters shall be the responsibility of the controls contractor.  All wiring shall be performed per manufacturers instructions and all applicable codes.

3.2
DEMONSTRATION

A.  The control package manufacturer’s factory trained representative shall provide start-up of the packaged pumping system.  This start-up shall include verification of proper installation, system initiation, adjustment, and fine tuning.  Start-up shall not be considered complete until the sequence of operation, including all alarms, has been sufficiently demonstrated to the Owner or Owner’s designated representative.  This jobsite visit shall occur only after all hook-ups, tie-ins, and terminations have been completed and signed-off on the manufacturer’s start-up request form.

B.  The pump control package manufacturer’s factory trained representative shall provide on-site training for owner’s personnel.  This training shall fully cover maintenance and operation of all system components.

C.  The pump control package manufacturer shall provide a complete pumping system training program or Owner’s personnel.  Owner’s design consulting engineer shall participate in the program.  The training sessions shall take place at the manufacturer’s facility and cover all aspects of the installed pumping system design, operation, and maintenance.

END OF SECTION

Variable Speed Pumping Control Package
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