Prefunctional Checklist

Building Name ____________________________________

PC-01____	 COOLING TOWER #’s ___________________



Associated checklists:  Chiller, CHW and CDW Pumps



1.	Submittal / Approvals

Submittal.  The above equipment and systems integral to them are complete and ready for functional testing.  The checklist items are complete and have been checked off only by parties having direct knowledge of the event, as marked below, respective to each responsible contractor.  This prefunctional checklist is submitted for approval, subject to an attached list of outstanding items yet to be completed.  A Statement of Correction will be submitted upon completion of any outstanding areas.  None of the outstanding items preclude safe and reliable functional tests being performed.	___ List attached.



____________________________   ______________               _________________________   _____________

Mechanical Contractor	Date	Controls Contractor	Date



____________________________   ______________               _________________________   _____________

Electrical Contractor	Date	Sheet Metal Contractor	Date



____________________________   ______________               _________________________   _____________

TAB Contractor	Date	General Contractor	Date



Prefunctional checklist items are to be completed as part of startup & initial checkout, preparatory to functional testing.

This checklist does not take the place of the manufacturer’s recommended checkout and startup procedures or report.

Items that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).

If this form is not used for documenting, one of similar rigor shall be used.

Contractors assigned responsibility for sections of the checklist shall be responsible to see that checklist items by their subcontractors are completed and checked off.

“Contr.” column or abbreviations in brackets to the right of an item refer to the contractor responsible to verify completion of this item.  A/E = architect/engineer,  All = all contractors,  CA = commissioning agent, CC = controls contractor,  EC = electrical contractor, GC = general contractor,  MC = mechanical contractor,  SC = sheet metal contractor, TAB = test and balance contractor,  ____ = _______________________________________.



Approvals.  This filled-out checklist has been reviewed.  Its completion is approved with the exceptions noted below.

____________________________   ______________               _________________________   _____________

Commissioning Agent	Date	Owner’s Representative	Date

�2.	Requested documentation submitted (this section to be completed by CA)	

Check if Okay.  Enter comment or note number if deficient.��		Check					Equip Tag->��������Equipment manufacturer’s submittals, inc. performance data��������Installation and startup manual��������Startup documentation��������Test and Balance report��������Sequences and control strategies��������O&M manuals��������Documentation complete as per contract documents	___ YES   ___ NO



3.	Model verification (this section to be completed by CA)

1 = as specified, 2 = as submitted,  3 = as installed.  Enter requested data. Check if Okay.  Enter note number if deficient.

Equip Tag--->�������		1�������Manuf.	2�������		3�������		1�������Model	2�������		3�������Serial #	3�������		1�������Capacity	2�������		3�������		1�������Fan Mtr Hp	2�������		3�������		1�������Motor Effic	2�������		3�������Fan motor	1�������Speed Ctl	2�������(VFD, pony,etc)3�������VFD Mfctr&	1�             /�             /�             /�             /�             /��Model #	2�             /�             /�             /�             /�             /��if applicable	3�             /�             /�             /�             /�             /��The equipment installed matches the specifications for given trade	___ YES   ___ NO



4.	Installation Checks

Check if Okay.  Enter comment or note number if deficient.��		Check					Equip Tag->������Contr.��General Installation��������Cooling tower in place and in good condition��������Test and balance report reviewed for CHW system flows��������Tower  environment clean��������Adequate tower & component access for maintenance��������Equipment labels affixed��������Vibration isolators installed per spec.; released from ship. restraints��������Seismic restraints in place per spec.��������Fan inlet screens free of debris��������Fan belts adjusted��������Fan shaft collars installed and tight��������Fan lubricated��������Fan blade pitch adjusted (propeller fans only)��������Tower basin access adequate��������Tower basin sump strainers clean & sump filled (installer check)��������Sump heater &/or other freeze protection in place (alarms, tape)��������Temperature gauges installed��������Pressure gauges installed across circulating pump��������Spray water inlet strainer installed and clean (installer check)��������Spray nozzles clean (installer check)��������Water treatment system operational����������������Piping��������Pipe fittings and accessories complete��������Isolation valves and balancing valves installed per spec��������Pipe fittings and accessories complete per spec��������Pipes not supported on tower��������Piping type and flow direction labeled on piping��������Hydronic system flushing complete & strainers cleaned (to be checked by installer)��������Valves stroke freely & close tightly (see section 7 procedures; coil valves covered w/ AHUs)��������No visible water leaks��������Pipe insulation installed per spec & in good condition where visible��������Pressure gauges, thermometers, sensors installed where spec’d��������Test plugs (P/T) installed per spec��������Makeup water supply piped��������Makeup water shut-off valve installed��������Pipes are properly labeled (direction, etc.)��������Valves are properly tagged��������Chemical treatment system or plan installed��������Water treatment report submitted��������Distribution header balanced��������Test plugs installed��������Isolation and balancing valves installed per drawings����������������Fan VFDs (if applicable)��������VFD powered (wired to controlled equipment)��������VFD interlocked to control system (checked by installer)��������Controlling sensor properly located & per drawings & calibrated��������Drive location not subject to excessive temperature (high/low), moisture, or dirt��������Drive size matches motor size��������Motor is rated for use with VFDs��������Internal setting designating the model is correct��������Input of motor FLA represents 100% to 105% of motor FLA rating��������Appropriate Volts vs Hz curve is being used��������Accel and decel times are around 10-50 seconds, except for special applications.  Actual decel = ______   Actual accel = _____��������Upper frequency limit set at 100%, unless explained otherwise��������Min. speed setting. Acceptance: <50% or 30 Hz. (See note 1)��������Motor full load speed setting. Acceptance: Equal to motor rating.��������Motor frequency setting. Acceptance: same as rated motor freq.��������Motor line voltage setting.  Acceptance: same as rated motor voltage, usually 460 volts.��������No disconnects installed between VFD & motor without shutdown interlock to VFD��������Shutdown interlocks between VFD & motor verified to be operational��������Separate conduit for VFD incoming power  & outgoing motor leads����������������Electrical��������Power to unit and disconnect installed��������Electrical connections tight��������Size of overcurrent heater in motor starter correct (checked by installer)��������Power available to sump heater����������������Controls (to be checked by installer)��������Control system interlocks hooked up and functional��������All control devices, pneumatic tubing and wiring complete������������������������The checklist items of Part 4 are all successfully completed for given trade.	___ YES   ___ NO



5.	Operational Checks  (These augment mfr’s list.  This is not the functional performance testing.)

Enter data as requested.  Check if Okay.  Enter comment or note number if deficient.��		Check				Equip Tag->������Contr.��Cooling tower starts and runs��������Fan rotation verified correct under normal operation��������If VFD-equipped, fan rotation verified correct in bypass mode��������Measure & record line to line voltage, all phases. Voltages within motor rating (10%? (If VFD-equipped, measure upstream of VFD.)

��������Measure line to line voltage phase imbalance for each fan. (If VFD-equipped, measure upstream of VFD.)

(% Imbalance = 100 x (avg. - furthest from avg.) / avg.)�Record imbalance of each fan motor. Imbalance less than 2%?��������Record full load running amps for each fan.   _____rated FL amps x ______srvc factor = _______ (Max amps).    Running less than max? (If VFD-equipped, measure upstream of VFD.)��������Motorized valves, dampers and float switches functional��������No unusual noise or vibration��������Verify sump heater operation��������Sump water level maintained per mfctr’s instructions��������Test high and low water alarms.��������Specified point-to-point checks have been completed & documentation submitted for this system (checked by installer)����������������The checklist items of Part 5 are all successfully completed for given trade.	___ YES   ___ NO



�6.	Sensor Calibration Check (to be witnessed or completed by CA)	

Instructions: All test instruments shall have had a certified calibration within the last 12 months:  Y/N______.  All control points listed under each tower refer to sensors and stats that are dedicated to that tower system, and for the most part physically located close to or in the tower, not global (building-level) points. If sensor location is improper, explain in comments. Enter other tower control points that are critical to the control sequence in the blank spaces for each tower, as appropriate. It is not necessary to repeat any calibration that was documented in the Chiller Prefunctional Checklist or the Standard Commissioning Procedure for Energy Management Systems, but refer to those documents where relevant.

Criteria for Acceptance: Water temperature sensors -- EMS value ( 1.0 F degrees from measured values. Outside air temperature sensors -- EMS value ( 1.5 F degrees from measured values.

CONTROL TYPE�SENSOR  / STAT LOCATION�LOCATION OK?�1st EMS VALUE�MEASURED

VALUE�Final

EMS VALUE�PASS Y/N?��Outdoor air temp., global (EMS)��������Tower-____:��������  Entering water temp.��������  Leaving water temp.������������������������Tower-____:��������  Entering water temp.��������  Leaving water temp.������������������������Tower-____:��������  Entering water temp.��������  Leaving water temp.������������������������Tower-____:��������  Entering water temp.��������  Leaving water temp.������������������������Tower-____:��������  Entering water temp.��������  Leaving water temp.������������������������

All sensors are calibrated within required tolerances	___ YES   ___ NO



7.	Misc. Procedures

7.1.  Sensor Calibration Methods

All Sensors. Verify that all sensor locations are appropriate and away from causes of erratic operation. Verify that sensors with shielded cable, are grounded only at one end.  For sensor pairs that are used to determine a temperature or pressure difference, make sure they are reading within 0.2°F of each other for temperature and within a tolerance equal to 2% of the reading, of each other, for pressure.  Tolerances for critical applications may be tighter.

Sensors Without Transmitters--Standard Application.  Make a reading with a calibrated test instrument within 6 inches of the site sensor.  Verify that the sensor reading (via the permanent thermostat, gage or building automation system (BAS)) is within the tolerances in the table below of the instrument-measured value.  If not, install offset in BAS, calibrate or replace sensor.

7.2	 Valve Leak Check.  Command valve to close. (For 3-way valves, test with both the NO & NC legs closed, one at a time.)  With pump running, after 10 minutes observe water delta T across coil.  If it is greater than 2°F, leakage is probably occurring.  Reset valve stroke to close tighter.  Repeat test until compliance.

7.3  Valve Stroke Check

For all valve and actuator positions checked, verify the actual position against the BAS readout.  Set pumps to normal operating mode.  Command valve closed, verify that valve is closed and adjust output zero signal as required.  Command valve open, verify position is full open and adjust output signal as required.  Command valve to a few intermediate positions.  If actual valve position doesn’t reasonably correspond, replace actuator or add pilot positioner (for pneumatics).



-- END OF CHECKLIST --

		COOLING TOWER PREFUNCTIONAL CHECKLIST 

PC-01_____





Notes:
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