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DDC System Commissioning Acceptance Procedure 

Example Project/Building Description

BUILDING NAME and ADDRESS:  




APPLICATION #: 
BUILDING CONTACT PERSONS and PHONE NUMBERS: 

NAME & FIRM OF PERSON(S) DOING TESTS: 
PLANNED DATE(S) OF TEST: 
Facility Description:

This facility is a 28,000 square foot building with 2 floors and a basement located in San Francisco, California.  The facility includes a culinary arts training classroom for 50, event dining space for around 200, and office space for 10 people.  The building’s A/C is provided by a rooftop mounted 80 ton air-cooled water chiller with 4-20 ton R22 scroll compressors in conjunction with 2 chilled water pumps.  Heating is provided by a small pulse boiler and pump located on the roof.  A rooftop air-handling unit serves all building’s spaces, including the office spaces, the grand dining room, common areas, and a large commercial kitchen and demonstration kitchen classroom.  The facility is occupied 6:00 AM to 6:00 PM week days and for special occasions on weekday nights or weekend days.

Description of HVAC Systems to be controlled: 

The PEC has one air handler unit, AHU-1, which serves a multi-zone, single duct, reheat system that conditions the whole building.  AHU-1 is a central station, pull-thru type, roof mounted air handling unit complete with economizer (return, outside, exhaust) damper section, filter section, chilled water cooling coil section and fan section with variable frequency drive (VFD) control of the supply fan motor.  Exhaust fans are propeller type fans within the air handler exhaust section. 

The air handler is designed to provide conditioned air at the temperature and pressure required by the 15 variable volume (VAV) terminal units and outside air as required for (IAQ) ventilation.  It also provides exhaust air as required to maintain a slight building positive pressure during economizer operation. The environment is a coastal climate with typically mild temperatures ranging from 35°F to 95°F and the cooling load is ~80 tons max  @ 43,000 cfm.  

The air handler is controlled “on/off” by a time-of-day operating schedule.  The supply air fan VFD controller varies fan speed as required to maintain constant supply air duct static pressure needed to deliver design cooling cfm for all VAV terminal units.  100% outside air economizer control is used when the outside air temperature is less than return air temperature and 72°F.  During economizer only operation, the RA/OA dampers are modulated to maintain supply air temperature set point.  If supply air temperature cannot be maintained with 100% OA the cooling coil is operated simultaneously to maintain set point.  A minimum outside air damper set point control maintains an IAQ in accordance with Title 24 and ASHRAE Guidelines during “occupied” operation.  A warm-up cycle using 100% return air occurs 1-2 Hours prior to occupancy.

VAV terminal units during cooling mode vary from 20% To 100% maximum cfm set point (adjustable) and during heating mode they are set at constant air volume control at 40% of the maximum cfm set point (adjustable).  

Mechanical cooling capacity is provided by Chiller CH-1, a 80 ton air-cooled chiller with four (4) refrigeration compressors, four (4) condenser fans and a mini computer UCM that governs/controls chiller operation.  Two chilled water pumps in parallel lead/lag configuration are provided.  The chiller, acting as a second stage to the economizer, is controlled (programmed on/off) as required to maintain the AHU-1 supply air temperature set point (as reset by the greatest VAV cooling demand).  Chilled water system is commanded  “on” at a supply air temperature set point 1½(F below the OA temperature for 10 minutes and “off” at a set point 1½(F above the OA temperature or an OA temperature of 60(F or less (adjustable) for 10 minutes. If the lead chilled water pump does not start the lag pump is commanded “on”.   Chiller controls are adjusted to provide 45(F chilled water supply temperature to the HVAC system.

Heating capacity is provided by Boiler B-1, a 250 MBH gas fired boiler based on 13.3 gpm from 160°F to 190°F.  The boiler is controlled (programmed on/off) in accordance with a time of day (occupied/unoccupied) schedule.  Actual programmed start to be 1-2 hours prior to occupancy to provide an adequate warm-up cycle.  Boiler controls are adjusted to provide 180(F hot water supply temperature to the HVAC system.

Level of control desired: 

The air handler is designed to provide air flow that will maintain between 1” and 2”wg supply air duct static pressure and supply air temperature set point between 65 and 55°F.

The exhaust fans, EF-1 and EF-2, are cycled off/on in sequence to maintain a slight (0.03” wg) positive building static pressure set point during economizer operating mode only. No set point control is required for minimum outside air operating mode.

Cooling supply air temperature is reset during “occupied” operation from 55(F to 65(F in 0.5(F increments based on the greatest (VAV) cooling demand (most open VAV damper at 85-90% open), followed in sequence by reset control of supply air duct static pressure set point from 2.0” to 1.0” (adjustable).   

Zone temperature is to be maintained between 71°F (winter) and 73°F (summer), year round while minimizing energy use.  Space temperature is allowed float during unoccupied hours. 

Acceptance Criteria:

System acceptance shall be contingent upon successful demonstration that all required equipment and software has been installed and functioning properly, that all control sequences have been tested and operating satisfactorily and the demonstration of thirty (30) day continuous fault-free system operation. Fault-free system operation shall be defined as the continuous maintenance of specified DDCS monitoring and control via each controller without equipment fault, failure, and/or requirement for service. The occurrence of a power outage (not caused by or associated with a controller) and subsequent return to normal operation (automatically and without operator intervention) by the controller shall not invalidate the controller's acceptance testing.

Equipment Covered by this Procedure: 

1. Air handler unit, AHU-1
2. Exhaust fans, EF-1 and EF-2
3. VAV terminal units, VAV-1 through VAV-15
4. Chiller CH-1
5. Chilled water pumps ChWP-1 and ChWP-2
6. Boiler B-1
7. Hot water pump HWP-1
8. All building DDC network hardware and software, controllers, drives, actuators, valves and sensors
General Notes: 

1. This commissioning procedure addresses verification checks and functional testing of moderately sized packaged or built-up air handlers. 

2. In all test sections, circle or highlight any results that indicate deficiencies (i.e. responses that don’t meet the criteria for acceptance). Acceptance requires correction and retest of all deficiencies, as defined in each test section under “Criteria for Acceptance” or “Acceptance”. Attach all retest data sheets.

3. This Commissioning Procedure does not comprehensively address fire and life safety or basic equipment safety controls.

4. To ensure that this Commissioning Procedure will not damage any equipment or affect any equipment warranties, have the equipment manufacturers’ representative(s) review all test procedures prior to execution, and be present if possible.

roles and responsibilities:

1. Name:
Joe Contractor










    Company name: Installation Contractor Associates







    Responsibilities:













Verification Checks: Installation quality; dampers must match position commanded by DDC



Functional Testing: Dampers must respond to DDC commands in time, reliably, and accurately.


Signature:














2. Name:
John Programmer










   Company name: DDC Inc.










   Responsibilities:











Verification Checks: DDC must be capable of commanding dampers to the required positions based on operating mode setpoints.  Control loop response must be verified with offline logic test.


Functional Testing: DDC must be capable of commanding dampers to the required positions based on operating mode, OAT conditions, and as specified in the sequence of operation.


Signature:












3. Name: JR Doolittle











Company name: Hotwire Commissioning Services





    Responsibilities:









Verification Checks: Complete the commissioning plan, ensure that all corrections are made, retest if necessary, use best engineering judgment to achieve design intent.



Functional Testing: Complete the commissioning plan, ensure that all corrections are made, retest if necessary, use best engineering judgment to achieve design intent.


Signature:











4. Name: Peter Cook









Company name: Pete’s Excellent Cuisine








Responsibilities: The building owner’s representatives are to facilitate the commissioning process, to help ensure that corrections are made, and to work with all parties to achieve an optimum product.



Verification Checks:













Functional Testing:










Signature:












Verification Checks

I/O Point Set-up

Name: DDC Hardware I/O Point Installed Characteristics Checks

Prerequisites for Initiating Checks: 

All controls installation work has been fully completed and all sensors and controlled devices are fully operational.

	Procedure:

Basic Instructions - Verify and document that all I/O points are defined in a meaningful and complete manner including English-language descriptors, appropriate engineering units, and actual control function.  Determine if analog outputs are connected to the correct controlled device.
Criteria for Acceptance - Installed characteristics must be in accordance with design intent documentation and/or approved submittals.  

Reporting – Completely fill out the attached tables and document any deficiencies or comments.  

Caution ​- To ensure that this Commissioning Procedure will not damage any equipment or affect any equipment warranties, have the equipment manufacturer’s representative review all test procedures prior to execution.   Make all necessary parties aware of the test and that the equipment should not be disturbed. 

	Observations Table:

Party conducting checks-

Time and date of checks-

Actual conditions-

	Analog Inputs

	Name
	Symbol/

Designation
	Address/

Controller
	Scanning frequency/

COV limit
	Eng. units
	Scale factor
	Accuracy Tolerance
	Range 

Low    /    High 
	Alarm 

Low   /    High
	Alarm

Priority
	Default value
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	

	  
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	

	

	

	Analog Outputs

	Name
	Symbol/

Designation
	Address/

Controller
	Scanning frequency
	Engineering units
	Scale factor
	Accuracy Tolerance
	Range 

Low    /    High
	Connected to proper controlled device?
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


	Digital Inputs

	Name
	Address/

Controller
	Scanning frequency
	Message criteria 
	Alarm criteria 
	Message and/or alarms reporting
	Report each change of state
	 Store time of last change of state
	On-time Totalization 

(motorized equipment)
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	


	Digital Outputs

	Name
	Address/

Controller
	Scanning frequency
	Minimum off time
	Minimum on time
	Status associated with

DI point    or     Alarm

(as applicable)


	Default value to be used when the normal controlling value is not reporting
	
	

	 
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


	Results Table:

	Are all I/O points verified to be defined in a meaningful and complete manner including English-language descriptors, appropriate engineering units, and actual control function? Yes or No
	

	Have all I/O points been fully documented in the attached tables? Yes or No
	

	Are all analog outputs are connected to the correct controlled device? Yes or No
	

	Are all I/O point data verified to be completed and programmed as specified, including setpoints? Yes or No
	


	Observations, notes, deficiencies, and recommendations:

#
 Comment (attach additional sheets as required)
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________

	Recommend Acceptance:  Yes □   No □                       Signature:                                                                Date:


Verification Checks

DDC System Sensors, Actuators, Valves and Dampers

Name: DDC Sensors and Controlled Devices Installed Characteristics Checks

Prerequisites for Initiating Checks – All controls installation work has been fully completed and all sensors and controlled devices are fully operational.

Basic Instructions / Test Conditions  - All control points listed under a specific system are dedicated to that system, and for the most part physically located close to or in the chiller, not global (building-level) points. For thermostats, slowly adjust the setpoint until the controlled response begins (i.e. contact make or break). Note the setpoint when that occurs and the simultaneous measured value on a calibrated instrument held in close proximity to the sensing bulb. If sensor location is improper, explain in comments. Pay particular attention to global sensors such as outdoor air temperature and chilled water supply and return temperature.  Enter other chiller control points that are critical to the control sequence in the blank spaces for each chiller, as appropriate.

Method - Perform the following calibration verifications by comparing the sensor input to the EMCS to the simultaneous field measurement made on a calibrated thermometer (or other instrument as required) held in close proximity. For thermostats and humidistats, slowly adjust the setpoint of each thermostat, humidistat, sensor, etc. until the controlled response begins (i.e. contact make or break). Note the setpoint when that occurs, and note the simultaneous reading on a calibrated thermometer (or other instrument as required) held in close proximity. Include units with all data (e.g. (F, % RH, psig, CFM). Label each column with sensor label, type (temp, humidity, pressure, etc.), and service (e.g. OSA, AHU-1 SA, etc.)  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.

Dampers & Actuators.  Manually command dampers and valves through the user interface and verify actuation.  Do all actuators, valves and dampers move freely over their range?
Sampling: Check calibration of all global or central system sensors (OSA, fan system, chillers, tower, pumps, etc.). For zone-level sensors (space temperature, VAV terminal unit flow, etc.), check calibration on 5% of the total number of that type of sensor. If more than 10% of the samples are found to be out of calibration, then all sensors of that type shall be considered to be not in conformance. In that case, follow the contractual procedures for reporting and correcting deficiencies.

Results to be Obtained / Criteria for Acceptance: Is the correct hardware installed as specified?  Is the hardware installed correctly and in the proper location? Are sensors installed in such a way as to measure the media properly; is adequate attention paid to providing the proper conditions such as shielding from the suns radiation, flow straightening, minimum straight lengths of pipe or insertion depth or insulation? Installed characteristics must be in accordance with design intent documentation and/or approved submittals. If sensor or stat is out of calibration by more than ( 2 degrees F, (5% relative humidity, ( 5% of reading for Amps or volts, or ( 10% of reading for flow or pressure, note that as a deficiency.
Sensors:

	Name
	Symbol/

Designation
	Correct sensor used?
	Installed properly?
	Point to point

OK?
	Reasonableness Range

Min           Max
	Required Tolerance
	Through system calibration check OK?

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Comments:

Are all sensors installed properly and within the required tolerances?

Actuators:

	Name
	Symbol/

Designation
	Correct equipment used?
	Installed properly?
	Point to point OK?
	Moves freely over the required range?
	Range of Action

Min           Max

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Dampers:

	Name
	Symbol/

Designation
	Correct equipment used?
	Installed properly?
	Point to point OK?
	Moves freely over the required range?
	Range of Action

Min           Max

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	Results Table:

	Are all input sensors verified to be installed properly? Yes or No
	

	Are all input sensors are verified to be within the required tolerances? Yes or No
	

	Are all controlled devices properly installed and operating correctly? Yes or No
	

	Do all actuators valves and dampers move freely over their range? Yes or No
	

	Observations, notes, deficiencies, and recommendations:

#
 Comment (attach additional sheets as required)
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________

	Recommend Acceptance:  Yes □   No □                       Signature:                                                                Date:


Test Name: Schedule Start/Stop and Unoccupied Setback Trend Test






Control Sequence Description: 

The HVAC system is scheduled “occupied” 6:00 AM to 6:00 PM weekdays.  It is scheduled “occupied” for special occasions on weekday nights or weekend days on an override basis.  

The boiler system is scheduled “on” 1 hour in summer and 2 hours in winter prior to occupancy to provide an adequate warm-up cycle using 100% return air. 

The chilled water system is scheduled “on” when AHU-1 supply air temperature setpoint drops 1 ½ (F below outside ambient temperature for 10 minutes.   

Zone temperature is to be maintained between 71°F (winter) and 73°F (summer) (1(F, year round while minimizing energy use.

 All equipment is scheduled “off” during unoccupied hours.

Prerequisites for Initiating Test: 

All equipment has been fully checked out and determined operational.  No equipment is unduly locked out and no one is working on or might work on the equipment during test.  All necessary schedules have been programmed.  All necessary trend points are available and sufficient memory and data archival capability is available to complete test.

Test Procedure Instructions:  

Basic Instructions - Perform the following tests by monitoring and /or observing each piece of controlled equipment under actual operation. It is permissible to adjust the programmed schedules and/or setpoints for easier testing. If this is done, reprogram to the original schedules and setpoints, or as directed by the building operator, at the conclusion of testing. If the original values are not consistent with energy efficient operation, discuss with the building operator. 

Measurement Method - Use of dataloggers or trend logs of DDCS input channels to monitor AHU-1 supply air fan kW (or RPM) and outside air damper position, supply air temperature and setpoint, chilled water pump kW, hot water pump kW, building static pressure, and Zones 2, 9 and 15 temperatures and setpoints over at least a one-week period.  Data should be acquired at 5-minute intervals.

Data Analysis - For each test, select 1 typical day from the observed data.  Identify the indicated supply air fan and pump start and stop times and zone temperature setback times and temperatures and compare with what is required in the specification.  

Results to be Obtained / Criteria for Acceptance - Equipment should start and/or stop within 15 minutes of the scheduled times and unoccupied space temperatures should be maintained within 2(F of the setback (setup) setpoints.  The building outside air damper should remain closed during warm-up. Chilled water pump should remain off until supply air temperature setpoint drops 1 ½ (F below outside ambient temperature for 10 minutes during occupancy.   If observed minimum (maximum) temperature is higher (lower) than the unoccupied heating (cooling) setpoint, does equipment operate to maintain that temperature? If “yes”, this is a deficiency.
Reporting  - Annotate with appropriate labels all relevant field data, trend logs, logger data and graphs that validate the results so that it is clear what the data are proving, and attach these to this form.  Trend logs of DDC output signals are not acceptable as proof of operation unless you have first verified and documented (attach) that the output signals accurately represent actual operation. For non-HVAC equipment, write “NA” in the appropriate column for any temperature questions.








Notes of Caution: 
To ensure that this Commissioning Procedure will not damage any equipment or affect any equipment warranties, have the equipment manufacturer’s representative review all test procedures prior to execution.   Make necessary parties aware of the test and that the equipment should not be disturbed. 
	Results/Observations Table:


	 Test Name:
	Schedule Start/Stop and Unoccupied Setback Trend Test

	Name and affiliation of party conducting test:
	

	Start & stop time and 

dates of test:
	

	Conditions during test:   ____________________________________________________________________________

________________________________________________________________________________________________



	

	Related Equipment & 

ID#
	AHU-1 

Supply Air Fan
	Chilled Water Pump
	Hot Water Pump
	1st Floor

 Zone 4
	2nd Floor

Zone 9
	Basement

 Zone 15

	Trend Name & 

ID#:
	
	
	
	
	
	 

	Trend file name:
	
	
	
	
	
	

	Trend file storage location:
	
	
	
	
	
	

	Trend plot name:
	
	
	
	
	
	

	DDCS programmed start time
	
	
	
	
	
	

	Observed (or monitored) start time
	
	
	
	
	
	

	DDCS programmed stop time
	
	
	
	
	
	

	Observed (or monitored) stop time
	
	
	
	
	
	

	DDCS programmed occupied setpoints, heating / cooling ((F)
	/
	 
	
	/
	/
	/           

 

	Observed (or monitored) stabilized space temperature range
	/
	 
	
	/
	/
	/           

 

	DDCS programmed unoccupied setpoints, heating / cooling ((F)
	NA
	NA 
	NA
	NA
	NA
	NA        

 

	Observed (or monitored) minimum / maximum unoccupied space temperature
	NA
	NA 
	NA
	/
	/
	/           

 

	Results:

	Does the equipment start and/or stop within 15 minutes of the scheduled times? Yes or No
	
	
	
	
	
	

	Is unoccupied space temperatures maintained within 2(F of the setback (setup) setpoints? Yes or No
	NA
	NA
	NA
	 
	 
	 

	Does the building outside air damper should remain closed during warm-up? Yes or No
	

	Does the chilled water pump remain off until supply air temperature setpoint drops 1 ½ (F below outside ambient temperature for 10 minutes during occupancy?  Yes or No
	NA
	
	NA
	NA
	NA
	NA

	Is equipment off during “unoccupied periods?  Yes or No
	
	
	
	
	
	

	Are final programmed schedules consistent with energy efficient operation? If “no”, provide comment below?  Yes or No
	

	Are final programmed occupied & unoccupied setpoints consistent with energy efficient operation? If “no”, provide comment below?  Yes or No
	

	

	Observations, notes, deficiencies, and recommendations:

#
 Comment (attach additional sheets as required)
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________

	Recommend Acceptance:  Yes □   No □                       Signature:                                                                Date:

	Attach to this form with labels all relevant field data, plots and trend logs that validate the results.  Annotate any data so that it is clear what it is proving.


Test Name: Cooling Supply Air Temperature Reset Trend Test






Control Sequence Description:  
Cooling supply air temperature is reset during “occupied” operation from 55(F to 65(F in 0.5(F increments based on the greatest (VAV) cooling demand indicated by the most open “occupied” zone VAV damper of VAV boxes VAV-1 through VAV-15 at 85-90% open, followed in sequence by reset control of supply air duct static pressure set point from 2.0 in H20 to 1.0 in H20 (adjustable) in 0.05 in H20 increments.  Cooling supply air temperature should not be reset in less than 15-minute intervals.  

Zone temperature is to be maintained between 71°F (winter) and 73°F (summer) (1(F, year round while minimizing energy use.

Prerequisites for Initiating Test: 

All equipment has been fully checked out and determined operational.  No equipment is unduly locked out and no one is working on or might work on the equipment during testing.  All necessary schedules have been programmed.  All necessary trend points are available and sufficient memory and data archival capability is available to complete test.

Test Procedure Instructions:  

Basic Instructions - Perform the following tests by monitoring and /or observing each system under actual operation.  It is permissible to adjust the programmed setpoints for easier testing. If any programmed setpoints are changed for testing, reprogram to the original schedules and setpoints, or as directed by the building operator, at the conclusion of testing. If the original values are not consistent with energy efficient operation, discuss with the building operator. It is also permissible, and often advisable, to provide simulated input into the index sensors. This permits accurate control of the index input to the algorithm. 

Measurement Method  - Use dataloggers or DDCS input channel trend logs to monitor VAV damper position and zone temperature for all relevant VAV boxes, AHU-1 supply fan kW (or RPM), cooling supply air temperature (SAT) and duct static pressure at 5 minute intervals over a one or two day period.   The measurement system employed must be able to record temperature within ( 0.5( F and static pressure within (0.2 inches H20.  

Test Conditions - The index temperature must vary over at least 1/2 of its upper/lower setpoint range during the test. If this condition cannot be met, simulate varying index inputs by altering zone temperature setpoints up or down.

Data Analysis – Document the programmed cooling supply air reset index type, the upper and lower setpoints and upper and lower reset limits.  Record the trend file name and ID number, data source file names and storage locations in the data form.  For each test, select 1 typical day from the observed data and record the appropriate response in the data form.  Two graphs should be created that include the following points:

1. Maximum VAV Box Damper Position, Zone Temperature corresponding to that Max VAV Box Damper Position, SAT set point and measured.

2. Maximum VAV Box Damper Position, Duct Static Pressure set point and measured, and Fan kW (or RPM).

Results to be Obtained / Criteria for Acceptance - Data analysis requirements are designed to give clear indication that the cooling supply air temperature reset function is operating properly.  The following shall be considered acceptable: The cooling supply air temperature setpoint should adjust in 0.5(F increments based on whether the VAV box max damper position reset is above or below the 85 to 90% operating range.  The supply air temperature should rise or fall to match the cooling supply air temperature setpoint (( 0.5(F absolute accuracy and ( 0.25(F differential accuracy) within 10 minutes.  The duct static pressure setpoint should adjust in 0.05 in H2O increments based on whether the cooling supply air temperature setpoint is reset.  The supply duct static pressure should rise or fall to match the supply duct static pressure setpoint  (( 0.2 in H2O absolute accuracy and ( 0.2 in H2O differential accuracy) within 10 minutes.  The supply fan kW (or RPM) should change in order to maintain the measured duct static pressure within ( 0.2 in H2O of the setpoint pressure.
Reporting - Annotate with appropriate labels all relevant field data, trend logs, logger data and graphs that validate the results so that it is clear what the data are proving, and attach these to this form.  Trend logs of DDC output signals are not acceptable as proof of operation unless you have first verified and documented (attach) that the output signals accurately represent actual operation. 

Notes of Caution: 
To ensure that this Commissioning Procedure will not damage any equipment or affect any equipment warranties, have the equipment manufacturer’s representative review all test procedures prior to execution.   Make all necessary parties aware of the test and that the equipment should not be disturbed. 

	Results/Observations Table 
	Test Name: Cooling Supply Air Temperature Reset Trend Test

	Name and affiliation of party conducting test:
	

	Start & stop time and 

Dates of test:
	

	Conditions during test:   ____________________________________________________________________________

________________________________________________________________________________________________



	

	Related Equipment & 

ID#:
	AHU-1
	1st Floor

 Terminal Units

VAV-1 through 7
	2st Floor

 Terminal Unit

VAV-8 through 14 
	Basement

 Terminal Unit

VAV-15
	

	Trend Name & 

ID#:
	
	
	
	
	 

	Programmed Information:

	1. DDCS programmed index type
	Maintain most open VAV damper position, VAV-1 through VAV-15, 85% to 90% open

	2. DDCS programmed cooling supply air (SA) temperature reset upper limit ((F)
	65 (F

	3. DDCS programmed cooling SA lower reset limit ((F)
	55 (F

	4. DDCS programmed supply duct static pressure reset upper limit (in H2O)
	2.0 in H2O

	5. DDCS programmed supply duct static pressure reset upper limit (in H2O)
	1.0 in H2O

	6. DDCS programmed upper supply duct static pressure setpoint versus lower index value if applicable
	2.0 in H2O / 55 (F cooling supply air setpoint 
 

	7. DDCS programmed lower supply duct static pressure setpoint versus upper index value if applicable
	1.0 in H2O / 65 (F cooling supply air setpoint

	Archived Data:

	Trend file name:
	
	
	
	
	

	Trend file storage location:
	
	
	
	
	

	Trend plot file name:
	
	
	
	
	

	Results from Graphs:

	8. Does cooling SA temperature go above high limit setpoint? Yes/No
	

	9. Does cooling SA temperature go below low limit setpoint? Yes/No
	

	10. Does the cooling supply air temperature setpoint adjust in 0.5(F increments based on whether the VAV box max damper position reset is above or below the 85 to 90% operating range?  Yes/No
	 

	11. Does the supply air temperature rise or fall to match the cooling supply air temperature setpoint (( 0.5(F absolute accuracy and ( 0.25(F differential accuracy) within 10 minutes. Yes/No
	 

	12. Does the supply duct static pressure setpoint adjust in 0.05 in H2O increments based on whether the cooling supply air temperature setpoint is reset? Yes/No
	 

	13.  Does the supply duct static pressure rise or fall to match the supply duct static pressure setpoint  (( 0.2 in H2O absolute accuracy and ( 0.2 in H2O differential accuracy) within 10 minutes? Yes/No
	

	14. Does the supply fan kW (or RPM) change in order to maintain the measured duct static pressure within ( 0.2 in H2O of the setpoint pressure? Yes/No
	 

	Results from Data:

	15. Lowest monitored or simulated index value ((F, % valve position, % damper position, etc.)
	Example: All dampers >75% open with 4 of 15 VAV dampers @ 100%

	16. Design cooling SA temperature at lowest monitored or simulated index value. (From reset curve or linear relation. Attach copy of plot.)
	55 (F

	17. Cooling SA temperature coincident w/ lowest index value.
	

	18.  Supply duct static pressure coincident w/ lowest index value.
	

	19. Highest monitored or simulated index value.
	Example: All dampers < 60% open

	20. Design cooling SA temperature at highest monitored or simulated index value.
	65 (F

	21. Cooling SA temperature coincident with highest index value.
	

	22. Supply duct static pressure coincident w/ lowest index value.
	

	

	Observations, notes, deficiencies, and recommendations:

#
 Comment (attach additional sheets as required)
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________

	Recommend Acceptance:  Yes □   No □                       Signature:                                                                Date:

	Attach to this form with labels all relevant field data, plots and trend logs that validate the results.  Annotate any data so that it is clear what it is proving.


Test Name: Standard Chilled Water System Start/Stop Control Sequence Test

Control Sequence Description:

During the “occupied” period, 100% outside air economizer control is used for cooling when the outside air (OA) temperature is less than return air temperature and 72°F.  If supply air temperature cannot be maintained with 100% OA the cooling coil is operated simultaneously to maintain set point.  The chiller, acting as a second stage to the economizer, is controlled (programmed on/off) as required to maintain the AHU-1 supply air temperature set point (as reset by the greatest VAV cooling demand).  The chilled water system is commanded  “on” at a supply air temperature set point 1½(F below the OA temperature for 10 minutes and “off” at a set point 1½(F above the OA temperature or an OA temperature of 60(F or less (adjustable) for 10 minutes.  If the lead chilled water pump does not start the lag pump is commanded “on”.   Chiller controls are adjusted to provide 45(F chilled water supply temperature to the HVAC system.

Prerequisites for Initiating Test:  

All equipment has been fully checked out and determined operational.  No equipment is unduly locked out and no one is working on or might work on the equipment during test.  All necessary schedules have been programmed.  All necessary monitoring or trend points are available and sufficient memory and data archival capability is available to complete test.

Test Procedure Instructions:   

Basic Instructions / Test Conditions - Perform the following tests by monitoring and /or observing each piece of controlled equipment under actual operation. It is permissible to adjust the programmed schedules and/or setpoints for easier testing. If this is done, reprogram to the original schedules and setpoints, or as directed by the building operator, at the conclusion of testing. If the original values are not consistent with energy efficient operation, discuss with the building operator.  Perform test on mild to warm day if possible.  (1) Observe or adjust conditions such that 100% outside air is being used to cool the building and the chilled water pump is off.  Observe or adjust outside air temperature to 2(F above supply air temperature setpoint.  Determine if and when chilled water system turns on.  Observe chilled water supply temperature.  (2) Observe or adjust conditions such that chilled water system is on.  Observe or adjust outside air temperature to 2(F below supply air temperature setpoint.  Determine if and when chilled water system turns off.  (3) Observe or adjust conditions such that chilled water system is on.  Observe or adjust outside air temperature to 59(F.  Determine if and when chilled water system turns off.  (4) Observe or adjust schedule to determine if chilled water system is off during “unoccupied” period.

Measurement Method(s) – Use dataloggers or DDCS input channel trend logs to monitor outside, supply and return air temperatures, chilled water supply temperature, chilled water pump kW (or flow switch status), chiller kW, outside air damper position and cooling supply air (SA) temperature setpoint.  Record data at 1-minute intervals.  The measurement system employed must be able to record temperature within ( 0.1( F.

Data Analysis - For each test, select a typical condition from the observed data and input the appropriate response in the data form.  If trends are used, record the trend file name and ID number, data source file names and storage locations in the data form.  

Results to be Obtained / Criteria for Acceptance - Chilled water pump should remain off until supply air temperature setpoint drops 1½(F +1½ or -½(F below outside ambient temperature for 15 (5 minutes during occupancy.   The chiller and then the chilled water pump should shut down when the supply air temperature set point rises 1½(F +1½ or -½(F above the OA temperature or an OA temperature of 60(F (2(F or less for 15 (5 minutes during occupancy.   Chilled water supply temperature to the HVAC system should be 45(F (2(F.  If any equipment runs during an unoccupied period it is a deficiency. 

Reporting  - Attach to the data form with appropriate labels all relevant field data, plots and trend logs that validate the results.  Annotate any data so that it is clear what it is proving.  DDCS trend logs of DDC output signals are not acceptable as proof of operation unless you have first verified and documented (attach) that the output signals accurately represent actual operation.  Annotate any logger data and graphs so that it is clear what the data are proving, and attach these to this form.

Notes of Caution: 

To ensure that this Commissioning Procedure will not damage any equipment or affect any equipment warranties, have the equipment manufacturer’s representative review all test procedures prior to execution.   Make all necessary parties aware of the test and that the equipment should not be disturbed. 

Results/Observations Table: 

	Name and affiliation of party conducting test:

	Start & stop time and date of test:

	Conditions during test:   ____________________________________________________________________________

________________________________________________________________________________________________



	Related Equipment # or ID:
	AHU-1
	ChWP 1/.2
	Chiller 1
	
	
	

	Method of Test
	Test Data
	OK?
	Comment #

	 (1) Observe or adjust conditions such that 100% outside air is being used to cool the building and the chilled water pump is off.  Observe or adjust outside air temperature to 2(F above supply air temperature setpoint.  Determine if and when chilled water system turns on.  Observe chilled water supply temperature.  
	Time:

ChWP Status:

OAT:

SAT Setpoint:

Minutes until chiller on:

Ent / Lvg CHW temp:            /
	 
	 

	 (2) Observe or adjust conditions such that chilled water system is on.  Observe or adjust outside air temperature to 2(F below supply air temperature setpoint.  Determine if and when chilled water system turns off.  
	Time:

ChWP Status:

OAT:

SAT Setpoint:

Minutes until chiller off:

Minutes until ChWP off:


	 
	 

	 (3) Observe or adjust conditions such that chilled water system is on.  Observe or adjust outside air temperature to 59(F.  Determine if and when chilled water system turns off.  
	Time:

ChWP Status:

OAT:

SAT Setpoint:

Minutes until chiller off:

Minutes until ChWP off:


	 
	 

	 (4) Observe or adjust schedule to determine if is off during “unoccupied” period.


	Time:

Schedule: Unoccupied

ChWP Status:
	 
	

	Data file name(s):

	Data file storage location:

	Plot name(s):

	Observations, notes, deficiencies, and recommendations:

#
 Comment (attach additional sheets as required)
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________
__    ____________________________________________________________________________________________

	Recommend Acceptance:  Yes □   No □                       Signature:                                                                Date:

	Attach to this form with labels all relevant field data, plots and trend logs that validate the results.  Annotate any data so that it is clear what it is proving.


1

