Transformer #1 Vault Exhaust Fan EF-20

	Instructions:  For each system included on the checklist, verify the items indicated using Yes for acceptable, No for unacceptable, or NA for Not Applicable.  For unacceptable items, identify what is required to correct the problem in the comments area provided. Use numbers to refer to comments.  Identify the responsible contractor, if know, for any items requiring further action.  Note that for the initial start-up of the system, some of the building automation system functions may not be available.  Any functions not available should be noted for resolution and testing at a later date.  Similar considerations apply to the fire and smoke dampers.

Equipment Required: Required - Flashlight, Multi-purpose tool, Tape measure, Temperature indicator, blow dryer or heat gun, Shortridge air flow multimeter.  Optional - Digital camera, Multimeter, Amprobe

Acceptance Criteria:  Successful completion of the tests outlined in this procedure including safety interlocks, temperature control, fan command, and fan proof of operation.
Date(s) of Test:
_______________________________________________________________________

Time(s) of Test:
_______________________________________________________________________

Test Technician
_______________________________________________________________________

	


	Item Number
	Requirement
	Initial and Date when Complete 

	Prerequisites 

	1
	Verify that all applicable prestart and start-up verification checks from the equipment manufacturer have been completed and that the system is fully functional.
	

	2
	The fire/smoke damper is in place, powered and ready to function.
 (Note if the damper only has temporary power or if it is not under the control of the fire alarm system or both.)
	

	3
	The firestat is in place in the exhaust duct system and set for 140°F. 

Note the location of the device in the system. 





	

	4
	Verify that the firestat is manual reset.
	

	5
	A space temperature sensor is installed and set for 70ºF and wired to directly control the system.  Note the location of the device in the space. 











	

	6
	The necessary software required for the control system to control and monitor the fan is in place and debugged to the extent possible with out actually operating the system.
	

	7
	Verify that the below grade duct has been cleared of water and a free discharge path exists for the fan.
	

	8
	The intake duct for the system has been provided with temporary filters and arranged to have access to an adequate source of air during construction.
 If the make up air is being provided by removing a duct section to allow air to be pulled from the garage, then make advise the construction team that it would be best to not fill the sprinklers in the garage until the final make up air connection is made and air is no longer drawn through the garage.  Note the status of the make-up air connection (including any associated fire and smoke dampers) in the comments section if it is anything but the permanent connection so it can be included in the Cx issues log for resolution.
	

	9
	Verify with the sheet metal contractor that the fire and smoke dampers associated with the system are rated for dynamic closure; i.e. they can operate with the fan in operation.  If it they are not rated for this, note this in the comments section so it can be included in the Cx issues log for resolution.   This is a problem because there are no interlocks shown on the control drawings to shut down the fan if the damper closes.  Do not perform the fire damper test portion of the procedure until this issue is resolved.
	

	10
	Verify that the combination fire/smoke damper for EF-21 is closed.  Currently, this is the only back-draft prevention for the system and if the damper is open, air will recirculate through the second transformer vault rather than out the discharge duct.  This issue has been noted in Art Andersons field reports and is unresolved at this time.
	

	Preparation

	1
	Coordinate with general contractor to be sure all necessary personnel are present for the start-up.  Currently we anticipate needing representatives from the general contractor, the sheet metal contractor, the mechanical contractor, the electrical contractor and the control system contractor, and the owner.
	

	2
	Coordinate with the control contractor to obtain a copy of the shop drawing for the space thermostat, fire stat, and other control equipment including accuracy specs.  Attach the shop drawing to this procedure for reference.
	

	3
	Coordinate with the sheet metal contractor to obtain a copy of the shop drawing for the installed fire dampers including accuracy specs for the fire damper sensors.  Attach the shop drawing to this procedure for reference.
	

	4
	Coordinate with the sheet metal contractor to obtain a copy of the fan curve and shop drawing for the installed equipment and attach it to this procedure for reference.
	

	5
	Have the control contractor remove the fire stat sensing element from the duct so it is available to be heated by a blow dryer or heat gun to simulate an elevated temperature condition.
	

	6
	Lower the set point of the space thermostat below the ambient space temperature.
	

	7
	Disable all active alarm systems that could cause nuisance alarm problems during the test.
	

	8
	Verify that the electrical contractor has sized the overloads to match the starter requirements and verified that he overloads are in the safety circuit and will shut down the fan if tripped.  Functional testing of the starter will occur at a later date.
	

	9
	Document the results of the electrical contractors megger  test for the motor.

EF-20 motor insulation resistance - 



 mega-ohms
	

	Procedure

	1
	If the outdoor air duct up the North shaft is going to be used for the intake system at this time, then perform this step.  Otherwise, it can be deferred until the riser is activated2 and you can skip to step 5.

Hold a temperature indicator next to the sensing element
 for the fire/smoke damper at the base of the shaft (L1-16 on the control drawings) and heat it with the blow dryer or heat gun.  Verify that the fire damper closes when the thermal switch setting is exceeded.
	

	2
	Allow the sensor to cool and manually reset the switch.  Verify that the damper re-opens.
	

	3
	Hold a temperature indicator next to the sensing element for the fire/smoke damper at the top of the shaft (L8-15 on the control drawings) and heat it with the blow dryer or heat gun.  Verify that the fire damper closes when the thermal switch setting is exceeded.
	

	4
	Allow the sensor to cool and manually reset the switch.  Verify that the damper re-opens.
	

	5
	Place the fan in hand and verify that it starts.
	

	6
	Verify that the control system proof of flow indication shows that the fan has started.
	

	7
	DO NOT perform this step until you have verified that the damper is rated for dynamic closure. 

Hold a temperature indicator next to the sensing element for the inlet damper2 on the fan (B-11 on the control drawing) and heat it with the blow dryer or heat gun.  Verify that the fire damper closes when the thermal switch setting is exceeded.
	

	8
	Verify that the control system proof of flow indication shows a loss of flow when the damper closes.
  
	

	9
	Verify that the damper functioned properly with airflow and that it closed and completely.
	

	10
	Allow the sensor to cool and manually reset the switch.  Verify that the damper re-opens.
	

	11


	Hold a temperature indicator next to the fire-stat sensing element and heat it with the blow dryer or heat gun.  Verify that the fire stat trips at set point plus or minus the published accuracy spec and that the fan is shut down.  If out of spec, have the control contractor re-calibrate.
	

	12
	Reset the fire-stat and verify that the fan restarts.
	

	13
	Place the fan in Off and then Auto.  Verify that the fan shuts down and then restarts.
	

	14
	Monitor the temperature at the space thermostat location.  Raise the set point of the space thermostat until its contacts transfer.  Verify the following:
	

	
	The fan shuts down.
	


	
	The temperature at the sensor location is with-in the published accuracy spec for the thermostat.  If out of spec, have the control contractor re-calibrate.
	


	15
	Lower the set point of the space thermostat until its contacts transfer.  Verify that the fan re-starts.
	

	16
	Repeat the fire stat test and verify that the fan is shut down by the fire-stat when the temperature at its element exceeds its set point.
	

	17
	Verify that a manual reset returns the fan to operation.
	

	18
	Use a Shortridge (or equivalent) meter to traverse the intake damper to the fan to estimate the nominal airflow.  Document the results and compare with the design requirements.  The TAB contractor will do final balancing later, but the current installation needs to provide sufficient flow to meet NEC requirements. If the estimated flow is significantly different from the design, coordinate with the electrical engineer and mechanical contractor for as necessary to meet current requirements in light of the NEC. 

Measured flow



  cfm





  lps

	

	Follow-up/Return to Normal

	1
	Re-enable all alarms that were disabled previously.  
	

	2

	Re-install the fire stat element and verify that the set point is at 140ºF.
	

	3
	Return the space temperature sensor to its normal set point of 70ºF.
	

	4
	Make sure everyone understands who will be operating and maintaining the fan during the interim period prior to acceptance.  Distribute any appropriate operating log and maintenance forms.
	


	Comments:

	

	























� 	Since this test is associated with the start-up for temporary operation, there may only be temporary power to the damper and it may not be integrated with the building fire alarm system.   If this is the case, then it is not an issue at this time, but the damper operation will need to be re-tested after it is provided with permanent power and connected to the fire alarm system, prior to final acceptance.  If the damper is only provided with temporary power, this should be noted in the comments section of the procedure and entered into the Cx issues log for resolution.


� 	The outdoor air source for this system is the louvered intake plenum at the top of the North shaft in the office wing.  Currently, the intake plenum is not in place and the shaft has some temporary covers that may block airflow. There are also several fire and smoke dampers in this route where the duct enters and exits the shaft.  These dampers need to be powered to open so if they are not powered up, it will be necessary to get temporary power to them or find a different make-up air path until the shaft is ready for use.  The current plan (02/07/03) is to remove a section of duct in Level 1 to allow make-up air to be pulled from the garage.  A temporary filter is to be installed on the open end of the duct.  Filling the fire sprinkler system in the garage should be delayed until this temporary conditions is removed.


� 	Note that there are two sensing elements on the dampers we have, one rated for 165ºF and one rated for 350ºF.  The current control wiring only uses the 165ºF sensor; basically, the damper should stay open unless the control system closes it or the temperature exceeds 165ºF, which should close it and require a manual reset to open it back up. There is an RFI issues verifying that this is the intent and that the 350º switch supplied has no function.


� 	If a DP switch is being used for this function, it will not show loss of flow if it is piped across the fan since the fan will generate static pressure with or with out flow.  To show loss of flow, the switch must be piped across elements in the duct system that only generate a pressure drop when there is flow through them.
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