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	Department of Veterans Affairs
	

	
	[Project Title]
	

	
	[Project Location]
	


	
	Centrifugal Water Chiller

	Functional Performance Test



	Equipment ID
	[Equipment ID]

	Building
	[Building]

	Location
	[Room]


System Description
	Description:







	Operational Assumptions:

Associated air handling equipment and ducts has been tested and is operating correctly.
     
The test begins while the room is in the occupied mode.



	Initial Test
	Start Date
	End Date
	Initials

	Results  (Check one)
	Explanation:
	
	
	

	|_|  Pass
|_|  Fail
|_|  Partial Test w/Corrective Actions
|_|  Complete Test w/Corrective Actions
|_|  Other
	



	Re-Test 1
	Start Date
	End Date
	Initials

	Results  (Check one)
	Explanation:
	
	
	

	|_|  Pass
|_|  Fail
|_|  Partial Test w/Corrective Actions
|_|  Complete Test w/Corrective Actions
|_|  Other
	



	Re-Test 2
	Start Date
	End Date
	Initials

	Results  (Check one)
	Explanation:
	
	
	

	|_|  Pass
|_|  Fail
|_|  Partial Test w/Corrective Actions
|_|  Complete Test w/Corrective Actions
|_|  Other
	



	Deferred/Seasonal Test
	Start Date
	End Date
	Initials

	Results  (Check one)
	Explanation:
	
	
	

	|_|  Pass
|_|  Fail
|_|  Partial Test w/Corrective Actions
|_|  Complete Test w/Corrective Actions
|_|  Other
	


Test Participants
	Organization
	Required
	Optional

	General Contractor
	[bookmark: Check9]|_|
	|_|

	Mechanical Contractor
	|_|
	|_|

	Electrical Contractor
	|_|
	|_|

	TAB Contractor
	|_|
	|_|

	Controls Contractor
	|_|
	|_|

	Owner’s O&M Personnel
	|_|
	|_|


Supplies Required for Testing (To be provided by the contractor)
	Tools / Supplies

	Laptop with TC Program
	Infrared Thermometer Gun

	PID Loop Tuning Software
	Humidity Tester

	Aerosol for Smoke and Freeze stat Test
	Basic Tool Pouch

	Radio Communications
	Flashlight


System Readiness Summary Checklist
	Description
	Yes
	No
	Date

	System Ready for Test
	|_|
	|_|
	

	Required Personnel Available
	|_|
	|_|
	

	Required Tools/Test Equipment/Supplies Available
	|_|
	|_|
	

	Required Safety Equipment Available
	|_|
	|_|
	



Set-Points, Limits, and Schedules
[bookmark: Check1][bookmark: Check2]|_| AHU can be assigned a schedule.	|_| Schedule can be programmed daily.
[bookmark: Check3]|_| If system runs 24 hours a day, check here. If not, fill in the occupied mode schedule below.

	
	AM
	PM

	Day
	12
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Sun
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mon
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tues
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Wed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Thurs
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fri
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sat
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Holi
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Parameter
	Setpoint
	Adjustable Range

	
	Design
	Actual
	Design
	Actual

	Outside Air Temperature (°F)
	
	
	
	

	Preheat valve full open outside air temperature (°F)
	
	
	
	

	Discharge Air Temperature (°F)
	
	
	
	

	Night Setback Temperature (°F)
	
	
	
	

	Night Setback Differential 
	
	
	
	

	Mixed Air Temperature (°F)
	
	
	
	

	Minimum Start-up Fan Speed (%)
	
	
	
	

	Time at Minimum Fan Speed for Start-up (min)
	
	
	
	

	Average Zone Humidity (%RH)
	
	
	
	

	Maximum supply air humidity (%RH)
	
	
	
	

	Discharge Air Static Pressure (in H2O)
	
	
	
	

	High Static Alarm (in H2O)
	
	
	
	

	Low Static Alarm (in H2O)
	
	
	
	

	System Shutdown High Static Limit (in H2O)
	
	
	
	

	Damper Position
	
	
	
	


Initial Ambient Conditions
	Ambient Conditions

	Outside Air Temp
	
	Outside Air RH %
	

	Observations
	


Trend Data Required To Support Testing
Check if trend point chart(s) and Frequency Graph(s) are provided per trend requirements shown below.
	Trend Log Setup #1 - Temperature

	Pre-Testing
	Post Testing
	Point
	Frequency

	Duration
	Provided


	|_|
	|_|
	System Flow Rate
	
	
	|_|  Yes  |_|  No

	|_|
	|_|
	Flow Rate Set Point
	
	
	|_|  Yes  |_|  No

	|_|
	|_|
	Water Quality
	
	
	|_|  Yes  |_|  No

	|_|
	|_|
	Damper Position
	
	
	|_|  Yes  |_|  No

	|_|
	|_|
	System Pressure
	
	
	|_|  Yes  |_|  No

	|_|
	|_|
	Pressure Set Point
	
	
	|_|  Yes  |_|  No

	Record Issues


	Issue Log Item Number:


Functional Performance Test -- (Verify all components are ready before energizing or operating the system.)
The Commissioning Authority will make and document any changes/addition/deletions to this test procedure required by current system conditions (i.e. weather, system load, utility availability, etc.).
R = Retest (Check () retest required)								Y= Checked and Passed
C = Corrected (Check () when correction verified)					              N = Not Passed
	ACTION
	REQUIRED REACTION
	Y
()
	N
()
	COMMENTS
	R
()
	C
()

	PRE-TEST VISUAL MECHANICAL INSPECTION

	1. 
	Record the starting conditions
	Recorded.
	|_|
	|_|
	Lead Chiller CH-______

Lead Chiller Status_____

Lag Chiller CH- ______

Lag Chiller Status______

Primary Pump Status_______

Lead Secondary Pump P-_____

Lead Secondary Pump Status______

Stand-by Secondary Pump P-______

Stand-by Secondary Pump Status ______

Time:                               (am / pm)
	|_|
	|_|

	Record issues
	Issue Log Item:  
	[bookmark: Text10]     

	
	Initial 
	Date

	2. 
	Confirm equipment is operating as assumed above. If not make adjustments within the Building Automation System (BAS)
	Confirmed
	|_|
	|_|
	Time:                               (am / pm)

	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	VERIFICATION OF MANUAL CHILLER CONTROL

	3. 
	Via the CSM’s Control Mode, set the chilled water system to Manual control.
	Chiller 1 is disabled.
	|_|
	|_|
	
The specifications do not describe the relationship between pump status and chiller status. Please record any differences from the Expected Results noted during test.
Starting Max Chiller Stop-to-Start Cycle Timer setpoint______min

New Max Chiller Stop-to-Start Cycle Timer set-point _______ min

Starting Wait for Evaporator Flow Timer set-point ______ min

New Wait for Evaporator Flow Timer set-point _____ min

Primary Pump P-3 ON delay _____ min

Primary Pump P-4 ON delay _____ min

Lead Secondary pump status______

Stand-by Secondary pump status ______
	|_|
	|_|

	
	
	Chiller 2 is disabled.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-3 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-4 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lead secondary chilled water pump STOPS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Stand-by secondary chilled water pump remains OFF.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	4. 
	Command both chillers CH-1 and CH-2 to OFF.
	Chiller 1 is disabled.
	|_|
	|_|
	
The specifications do not describe the relationship between pump status and chiller status. Please record any differences from the Expected Results noted during test.

Starting Max Chiller Stop-to-Start Cycle Timer setpoint______min

New Max Chiller Stop-to-Start Cycle Timer set-point _______ min

Starting Wait for Evaporator Flow Timer set-point ______ min

New Wait for Evaporator Flow Timer set-point _____ min

Primary Pump P-3 ON delay _____ min

Primary Pump P-4 ON delay _____ min

Lead Secondary pump status______

Stand-by Secondary pump status ______          
	|_|
	|_|

	
	
	Chiller 2 is disabled.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-3 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-4 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lead secondary chilled water pump STOPS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Stand-by secondary chilled water pump remains OFF.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	5. 
	
Adjust the Max Chiller Stop-to-Start Cycle Timer to 3 minutes.
	Chiller 1 is disabled.
	|_|
	|_|
	
The specifications do not describe the relationship between pump status and chiller status. Please record any differences from the Expected Results noted during test.

Starting Max Chiller Stop-to-Start Cycle Timer setpoint______min

New Max Chiller Stop-to-Start Cycle Timer set-point _______ min

Starting Wait for Evaporator Flow Timer set-point ______ min

New Wait for Evaporator Flow Timer set-point _____ min

Primary Pump P-3 ON delay _____ min

Primary Pump P-4 ON delay _____ min

Lead Secondary pump status______

Stand-by Secondary pump status ______ 
	|_|
	|_|

	
	
	Chiller 2 is disabled.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-3 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-4 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lead secondary chilled water pump STOPS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Stand-by secondary chilled water pump remains OFF.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	6. 
	Reset the Wait for Evaporator Flow Timer set-point to be 2 minutes.
	Chiller 1 is disabled.
	|_|
	|_|
	
The specifications do not describe the relationship between pump status and chiller status. Please record any differences from the Expected Results noted during test.

Starting Max Chiller Stop-to-Start Cycle Timer setpoint______min

New Max Chiller Stop-to-Start Cycle Timer set-point _______ min

Starting Wait for Evaporator Flow Timer set-point ______ min

New Wait for Evaporator Flow Timer set-point _____ min

Primary Pump P-3 ON delay _____ min

Primary Pump P-4 ON delay _____ min

Lead Secondary pump status______

Stand-by Secondary pump status ______     
	|_|
	|_|

	
	
	Chiller 2 is disabled.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-3 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-4 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lead secondary chilled water pump STOPS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Stand-by secondary chilled water pump remains OFF.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	7. 
	Switch the Secondary pumps to Auto Lead Designation option.
	Chiller 1 is disabled.
	|_|
	|_|
	
The specifications do not describe the relationship between pump status and chiller status. Please record any differences from the Expected Results noted during test.
	
Starting Max Chiller Stop-to-Start Cycle Timer setpoint______min

New Max Chiller Stop-to-Start Cycle Timer set-point _______ min

Starting Wait for 
Evaporator Flow Timer set-point ______ min

New Wait for Evaporator Flow Timer set-point _____ min

Primary Pump P-3 ON delay _____ min

Primary Pump P-4 ON delay _____ min

Lead Secondary pump status______

Stand-by Secondary pump status ______     
	|_|
	|_|

	
	
	Chiller 2 is disabled.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-3 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-4 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lead secondary chilled water pump STOPS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Stand-by secondary chilled water pump remains OFF.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	8. 
	Assign the Lead chiller to CH-1 and Lag to CH-2.
	Primary pump P-3 STARTS.

	|_|
	|_|
	Runtime for P-6_______ hours

Runtime for P-7 _______ hours

Lead Secondary Pump P-______     
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer expires, Chiller CH-1 STARTS. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The secondary pump with the least amount of runtime is designated Lead and STARTS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	9. 
	Manually command the Lead chiller to run.
	Primary pump P-3 STARTS.
	|_|
	|_|
	
Runtime for P-6_______ hours

Runtime for P-7 _______ hours

Lead Secondary Pump P-______
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer expires, Chiller CH-1 STARTS. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The secondary pump with the least amount of runtime is designated Lead and STARTS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	10. 
	Manually command the Lag chiller to run.
	Primary pump P-4 starts.
	|_|
	|_|
	     
     
     
	|_|
	|_|

	
	
	After Wait For Evaporator Flow Timer expires, Chiller CH-2 starts. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lead secondary chilled water pump continues to modulate.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	11. 
	Manually command the Lead chiller to stop.
	Chiller CH-1 is de-energized.
	|_|
	|_|
	Primary Pump P-3 ON delay _____ min     
     
	|_|
	|_|

	
	
	Primary pump P-3 remains ON for (insert time delay).
	|_|
	|_|
	
	|_|
	|_|

	
	
	Chiller CH-2 remains ON.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-4 remains ON.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	12. 
	Manually command the Lag chiller to stop.
	Chiller CH-2 is de-energized.
	|_|
	|_|
	
It is not clear whether the Lead secondary pump stops when no chillers are ON or not until the chilled water system has officially been disabled. Please record any variations witnessed in the field. 

Primary Pump P-4 ON delay _____ min
	|_|
	|_|

	
	
	Primary pump P-4 remains ON for (insert time delay). 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lead secondary chilled water pump STOPS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	VERIFICATION OF AUTOMATIC CHILLER CONTROL 

	13. 
	Via the CSM’s Control Mode, set the chilled water system to Automatic Control.
	After 2 minutes, the chilled water system is enabled.
	|_|
	|_|
	CH-1 Runtime_________

CH-2 Runtime_________

Lead Chiller CH-_______

Primary Pump P-______ is ON.

Lead Secondary Pump P-_____is ON.
     
     
     
	|_|
	|_|

	
	
	The Lead secondary chilled water pump STARTS. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The chiller with the least amount of run-time is enabled and labeled as Lead. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The primary pump associated with the Lead chiller starts.
	|_|
	|_|
	
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer, the Lead chiller is energized.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	14. 
	Set chiller sequencing to be according to runtime.
	After 2 minutes, the chilled water system is enabled.
	|_|
	|_|
	
CH-1 Runtime_________

CH-2 Runtime_________

Lead Chiller CH-_______

Primary Pump P-______ is ON.

Lead Secondary Pump P-_____is ON.
     
     
     
     
	|_|
	|_|

	
	
	The Lead secondary chilled water pump STARTS. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The chiller with the least amount of run-time is enabled and labeled as Lead. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The primary pump associated with the Lead chiller starts.
	|_|
	|_|
	
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer, the Lead chiller is energized.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	15. 
	Set the chilled water schedule to enable system in 2 minutes at the BAS.
	After 2 minutes, the chilled water system is enabled.
	|_|
	|_|
	
CH-1 Runtime_________

CH-2 Runtime_________

Lead Chiller CH-_______

Primary Pump P-______ is ON.

Lead Secondary Pump P-_____is ON.
     
     
	|_|
	|_|

	
	
	The Lead secondary chilled water pump STARTS. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The chiller with the least amount of run-time is enabled and labeled as Lead. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The primary pump associated with the Lead chiller starts.
	|_|
	|_|
	
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer, the Lead chiller is energized.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	16. 
	Simulate a Lead chiller failure.
	Lead chiller de-energizes.
	|_|
	|_|
	     
     
     
     
     
     
     
	|_|
	|_|

	
	
	Lead chiller failure alarm generated at the CSM panel.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Lead chiller failure alarm generated at BAS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lag chiller is enabled.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The primary pump for the Lead chiller STOPS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The primary pump for the Lag chiller STARTS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lag chiller is energized.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	17. 
	Simulate a Lag chiller failure.
	Lag chiller de-energizes.
	|_|
	|_|
	     
     
     
     
	|_|
	|_|

	
	
	Lag chiller failure alarm generated at the CSM panel.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Lag chiller failure alarm generated at BAS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The primary pump for the Lag chiller STOPS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lead secondary pump STOPS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	18. 
	Reset the Lead chiller failure condition.
	The Lead secondary pump STARTS.
	|_|
	|_|
	Lead chiller CH-_____

Lead Secondary Pump P-______
     
     
     
     
     
	|_|
	|_|

	
	
	The Lead chiller is enabled.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The primary pump for the Lead chiller STARTS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer expires, the Lead chiller energizes.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Chiller failure alarm clears at BAS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	19. 
	Manually reset the Lead chiller failure alarm at the CSM panel.
	The Lead secondary pump STARTS.
	|_|
	|_|
	Lead chiller CH-_____

Lead Secondary Pump P-______
     
	|_|
	|_|

	
	
	The Lead chiller is enabled.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The primary pump for the Lead chiller STARTS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer expires, the Lead chiller energizes.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Chiller failure alarm clears at BAS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	20. 
	Reset the Lag chiller failure condition. 
	Chiller failure alarm clears at BAS.
	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	21. 
	Manually reset the Lag chiller failure alarm at the CSM panel.
	Chiller failure alarm clears at BAS.
	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	22. 
	Set the chiller sequencing time of day schedule to disable chilled water system in 2 minutes at the BAS.
	After 2 minutes, the Lead chiller de-energizes and is disabled.

	|_|
	|_|
	     
     
     
     
	|_|
	|_|

	
	
	After a delay, the primary pump for the Lead chiller stops. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lead secondary pump STOPS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Lag chiller and its primary pump remain OFF. 
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	23. 
	Switch the Secondary Lead Pump Designation back to its original selection criteria (Manual/Auto)
	
	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	VERIFICATION OF CHILLER CAPACITY STAGING CONTROL

	24. 
	
Designate chiller CH-2 to be the “First on” chiller through the Chiller Sequencing feature.
	The chilled water system is enabled.
	|_|
	|_|
	
Steps 24-?? assume that the (Decoupler Line Temperature) < (Chilled Water Supply Temperature + Decoupler Stage-Up Temperature Differential)
Lead Secondary Pump P-_____
     
     
	|_|
	|_|

	
	
	The Lead secondary pump STARTS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Chiller CH-2 is enabled. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-4 starts.
	|_|
	|_|
	
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer, Chiller CH-2 is energized.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	25. 
	Via the “Operator Scheduled Override” option, enable the chilled water system.
	The chilled water system is enabled.
	|_|
	|_|
	
Steps 24-?? assume that the (Decoupler Line Temperature) < (Chilled Water Supply Temperature + Decoupler Stage-Up Temperature Differential)
Lead Secondary Pump P-_____
     
     
     
	|_|
	|_|

	
	
	The Lead secondary pump STARTS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Chiller CH-2 is enabled. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	Primary pump P-4 starts.
	|_|
	|_|
	
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer, Chiller CH-2 is energized.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	26. 
	Reset the Chiller Stage-up Differential to be 30F.
	Primary pump P-4 is ON. 
	|_|
	|_|
	Starting Chilled Water Supply Temperature set-point ______ F

Ending Chilled Water Supply Temperature set-point ______ F

	|_|
	|_|

	
	
	CH-2 is at full load.
	|_|
	|_|
	
	|_|
	|_|

	
	
	CH-1 remains OFF. 
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	27. 
	Reset the Chiller Stage Delay Time variable to be 60 minutes. 
	Primary pump P-4 is ON.
	|_|
	|_|
	
Starting Chilled Water Supply Temperature set-point ______ F

Ending Chilled Water Supply Temperature set-point ______ F
 
	|_|
	|_|

	
	
	CH-2 is at full load.
	|_|
	|_|
	
	|_|
	|_|

	
	
	CH-1 remains OFF. 

	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	28. 
	Decrease the Chilled Water Supply Temperature set-point in 1F increments below the current chilled water supply temperature until Lead chiller is at full load.
	Primary pump P-4 is ON. 

	|_|
	|_|
	Starting Chilled Water Supply Temperature set-point ______ F

Ending Chilled Water Supply Temperature set-point ______ F

	|_|
	|_|

	
	
	Primary pump P-4 is ON. 

	|_|
	|_|
	
	|_|
	|_|

	
	
	CH-1 remains OFF. 

	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	29. 
	Adjust the Chiller Stage-up Differential to be 2F.
	Chiller CH-2 remains at full load.

	|_|
	|_|
	     
     
	|_|
	|_|

	
	
	Lag chiller CH-1 remains OFF. 

	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	30. 
	Adjust the Chilled Water Supply Temperature set-point to be 5F below the current chilled water supply temperature.
	Chiller CH-2 remains at full load.

	|_|
	|_|
	     
	|_|
	|_|

	
	
	Lag chiller CH-1 remains OFF. 

	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	31. 
	Reset the Chiller Stage Delay Time variable to be 2 minutes.
	After 2 minutes, the Lag chiller CH.
	|_|
	|_|
	New Chilled Water Supply Temperature set-point ______ F

	|_|
	|_|

	
	
	Primary pump P.
	|_|
	|_|
	
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer expires, CH.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	32. 
	Reset the Chiller Stage Delay Time variable to be 60 minutes.
	Chillers CH-1 and CH-2 remain ON.
	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	33. 
	Adjust the Active Capacity set-point to be less than (Spare Capacity Factor * Sum of All Spare Capacity of All Running Chillers).
	Chillers CH-1 and CH-2 remain ON.
	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	34. 
	Reset the Chiller Stage Delay Time variable to be 2 minutes.
	After 2 minutes, Chiller CH.
	|_|
	|_|
	New Active Capacity set-point _____
     
	|_|
	|_|

	
	
	After a time delay, primary pump P.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:  
	     

	
	Initial 
	Date

	VERIFICATION OF CHILLER FLOW STAGING CONTROL

	35. 
	Adjust the Chilled Water Supply Temperature set-point to be 1F above the current chilled water supply temperature.
	CH-2 is not at full load.

	|_|
	|_|
	     
     
	|_|
	|_|

	
	
	CH-1 remains OFF.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	36. 
	Reset the Chiller Stage Delay Time variable to be 60 minutes.
	CH-2 is not at full load.

	|_|
	|_|
	     
     
	|_|
	|_|

	
	
	CH-1 remains OFF.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	37. 
	Adjust the Decoupler Stage-Up Temperature Differential Set-Point so the following is true:
(Current Decoupler Line Temperature + Decoupler Stage-Up Temperature Differential Set-Point) > Current chilled water supply temperature
	CH-2 is not at full load.

	|_|
	|_|
	     
     
	|_|
	|_|

	
	
	CH-1 remains OFF.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	38. 
	Reset the Chiller Stage Delay Time variable to be 2 minutes.
	After 2 minutes, the Lag chiller CH.
	|_|
	|_|
	     
     
	|_|
	|_|

	
	
	Primary pump P.
	|_|
	|_|
	
	|_|
	|_|

	
	
	After the Wait for Evaporator Flow Timer expires, chiller CH.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	39. 
	Override the Active Capacity input on CH-1 to be less than (Spare Capacity Factor*Sum of All Spare Capacity of All Remaining Chillers)
	After 2 minutes, the Lag chiller remains ON. 

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	40. 
	Adjust the Chiller Stage Delay Time variable to be 60 minutes.
	Both the Lead and Lag chillers remain ON.

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	41. 
	Adjust the Decoupler Stage-Down Flow Rate Factor set-point to be greater than (the Current Decoupler Flow Rate/Current Lag Chiller Flow Rate).
	Both the Lead and Lag chillers remain ON.

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	42. 
	Adjust the Chiller Stage Delay Time variable to be 2 minutes.
	After 2 minutes, the Lag Chiller CH.
	|_|
	|_|
	     
     
	|_|
	|_|

	
	
	After a time delay, primary pump P.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	43. 
	Return the Chiller Stage Delay Time variable to its original value.
	System resumes normal operation. 

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	44. 
	Return the Decoupler Stage-Down Flow Rate Factor set-point back to its original value.
	System resumes normal operation. 

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	45. 
	Release the Active Capacity input override for CH-1.
	System resumes normal operation. 

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	46. 
	Return the Decoupler Stage-Up Temperature Differential set-point back to its original value.
	System resumes normal operation. 

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	47. 
	Return the chilled water supply temperature set-point back to its original value.
	System resumes normal operation. 

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	48. 
	Return the Chiller Stage-Up Differential Temperature set-point back to its original value.
	System resumes normal operation. 

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	49. 
	Return the Chiller Sequencing option back to original selection.
	System resumes normal operation. 

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	VERIFICATION OF AUTOMATIC PUMP SPEED CONTROL

	50. 
	Decrease the differential pressure set-point by 20%. 
	The Lead secondary chilled water pump speed decreases.
	|_|
	|_|
	It is the understanding of the test writer that there are two secondary pumps each sized at 100% of the load. The test is written around a Lead/Stand-by configuration. If in the field it is determined that this is not the correct operation, the test steps will need to be field modified
.
Starting Differential Pressure setpoint______psi

Adjusted Differential Pressure Setpoint:_______psi
     
	|_|
	|_|

	
	
	The Stand-by secondary chilled water pump is OFF. 
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	51. 
	Increase the differential pressure set-point by 20%.
	The Lead secondary chilled water pump speed increases.
	|_|
	|_|
	New Differential Pressure Set-Point:_____
     
	|_|
	|_|

	
	
	The Stand-by pump remains OFF.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	52. 
	Manually reassign secondary pump designations, Lead and Stand-by.
	No changes are noted. The old Lead pump remains ON. The old Stand-by pump remains OFF.
	|_|
	|_|
	The sequence states the only under certain conditions will the system implement the new Lead pump if the chilled water system is already enabled. This step is to show that this is not one of those conditions.

	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	53. 
	Switch the pumps back to their original designation.
	No changes are noted.
	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	54. 
	Reset the Pump Status Check Delay Time variable to 30 seconds.
	The Lead secondary pump stops 
	|_|
	|_|
	     
     
     
     
	|_|
	|_|

	
	
	After 30 seconds, the Stand-by secondary pump starts.
	|_|
	|_|
	
	|_|
	|_|

	
	
	A Pump Failure alarm sounds at the CSM panel. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	A Pump Failure alarm sounds at the BAS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	55. 
	Simulate a loss of power pump failure at the Lead secondary chilled water pump.
	The Lead secondary pump stops. 
	|_|
	|_|
	     
     
     
     
	|_|
	|_|

	
	
	After 30 seconds, the Stand-by secondary pump starts.
	|_|
	|_|
	
	|_|
	|_|

	
	
	A Pump Failure alarm sounds at the CSM panel. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	A Pump Failure alarm sounds at the BAS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	56. 
	Decrease the differential pressure set-point by 20%
	The Stand-by secondary chilled water pump speed decreases.
	|_|
	|_|
	New Differential Pressure set-point 
______ psi.
     
	|_|
	|_|

	
	
	The Lead secondary chilled water pump remains OFF. 
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	57. 
	Increase the differential pressure set-point by 20%
	The Stand-by secondary chilled water pump speed increases.
	|_|
	|_|
	New Differential Pressure set-point 
______ psi.
     
	|_|
	|_|

	
	
	The Lead secondary chilled water pump remains OFF. 
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	58. 
	Simulate a loss of power pump failure at the Stand-by secondary chilled water pump.
	The Stand-by secondary pump STOPS.
	|_|
	|_|
	Intent is to show that in cases with failure of both secondary chilled water pumps, the entire chilled water system is disabled. 
     
     
     
     
     
     
	|_|
	|_|

	
	
	The Lead secondary pump is OFF. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	A “No Chilled Water Flow” alarm sounds at the CSM panel. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	A Pump Failure alarm sounds at the BAS.
	|_|
	|_|
	
	|_|
	|_|

	
	
	Both chillers de-energize.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The primary pumps STOP.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	59. 
	Restore power to the Stand-by secondary chilled water pump.
	The system remains disabled.

	|_|
	|_|
	     
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	60. 
	Manually reset Standby Pump Failure alarm at the CSM panel.
	The Stand-by Pump Failure alarm is cleared at the BAS.
	|_|
	|_|
	     
     
     
	|_|
	|_|

	
	
	The chilled water system is enabled.
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Stand-by secondary pump STARTS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	61. 
	Restore power to the Lead secondary chilled water pump.
	The Lead secondary chilled water pump STARTS.
	|_|
	|_|
	The sequence is unclear if this is a condition where the previously stopped Lead pump would be brought back into service automatically. Please note variations seen in the field.
     
     
     
	|_|
	|_|

	
	
	The Stand-by secondary chilled water pump STOPS. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Pump Failure alarm clears at the BAS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	62. 
	Manually reset the Lead Pump Failure alarm at the CSM panel.
	The Lead secondary chilled water pump STARTS.
	|_|
	|_|
	The sequence is unclear if this is a condition where the previously stopped Lead pump would be brought back into service automatically. Please note variations seen in the field.
     
     
	|_|
	|_|

	
	
	The Stand-by secondary chilled water pump STOPS. 
	|_|
	|_|
	
	|_|
	|_|

	
	
	The Pump Failure alarm clears at the BAS.
	|_|
	|_|
	
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	63. 
	Return the differential pressure set-point back to its original value.
	System resumes normal operation.

	|_|
	|_|
	Ending Differential Pressure 
Set-Point:_____

Ending Pump Status Check Delay Time 
variable ______

	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	64. 
	Reset the Pump Status Check Delay Time variable back to its original value.
	System resumes normal operation.

	|_|
	|_|
	Ending Differential Pressure 
Set-Point:_____

Ending Pump Status Check Delay Time 
variable ______
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	65. 
	Switch Secondary Lead/Stand-by pump designation selection back to its original method (Auto/Manual)
	System resumes normal operation.

	|_|
	|_|
	Ending Differential Pressure 
Set-Point:_____

Ending Pump Status Check Delay Time 
variable ______
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	66. 
	Ensure all control points are set to original values and/or conditions.
	System resumes normal operation.

	|_|
	|_|
	Ending Differential Pressure 
Set-Point:_____

Ending Pump Status Check Delay Time 
variable ______
	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date

	RETURN TO INITIAL CONDITIONS

	67. 
	Record test stop time
	Recorded.
	|_|
	|_|
	Time:                               (am / pm)

	|_|
	|_|

	Record issues
	Issue Log Item:       
	|_|
	|_|

	
	Initial 
	Date
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