DRAFT

Pre-Start Functional Testing of Vivarium Animal Rooms

XXX

Prerequisite to all: DDC controls must be complete, both Siemens and UM Plant components.

TABLE TO BE DEVELOPED TO RECORD TEST RESULTS OF EACH TEST

TEST X: Load Simulator Verification

Where: Two Open Animal Rooms and One Cubicle. 

When: During air balance. 

Mandatory Starting Conditions: 

Allentown at site, air balancer working with Allentown, UM CX 

Procedure
After final rack balancing is complete (balancer working in cooperation with Allentown), balancer shall verify balance on 4 double and 4 single sided racks (16 drops total: disconnect 1 single and 2 double in two open holding rooms.  Disconnect 1 single in two cubicles) with the racks disconnected from the drops, to verify load simulator performance.  

At the same time, Allentown to retake sample readings at racks still connected in the same room (cube) to verify that the disconnected racks are not causing an air flow change in the racks that are still connected. 

Disconnect drops to racks, allow load simulators to close to preset position.  Allow system to stabilize for 5 minutes, then take readings.

“Pass” Criteria:

10% or less air volume change when drops are disconnected from racks.  10% or less air volume change in the racks with unconnected drops in the same room.  
TEST X: Room Pressurization Test

Where: All Open Animal Rooms, Cubicles, Cubicle Vestibules, Procedure Rooms, and Aquatic Rooms, ONE POD AT A TIME.  

When: During air balance. 

Mandatory Starting Conditions: 

Room or cubicle doors closed. 

Pod Doors closed.

Rooms balanced at positive or negative condition, per drawings. 

Procedure: 

Record all room pressures in pod via room magnahelics.

Set room to maximum positive pressure.   Record pressure achieved on the magnahelic gage:  Record room pressures of all other pressure controlled rooms in the pod.  Note if the DDC alarms.

Set the room to the minimum (negative) pressure.   Record pressure achieved on the magnahelic gage:  Record room pressures of all other pressure controlled rooms in the pod.  Note if the DDC alarms.

“Pass” Criteria:

( 0.02” w.c. (minimum) in the room under test.  

DDC alarms at EMS when extreme high and low limits of valve adjustability are exceeded.

Pressure setpoint of other rooms in the pod not significantly effected when test room pressure is changed. 

TEST X: Temperature Testing: Room Heating, Duct Reheat Coils 

(to validate reheat coil performance meets minimum requirements) 

Where: all open animal rooms and cubicles

When: After vivarium air balance.  .

Mandatory Starting Conditions: 

Air handler DAT = 50- 55F  

No racks in the room or if in the room they shall be unoccupied.

Procedure: 

In groups of six rooms, override DDC modules and place room reheat coils to maximum open position.  Record air temperature leaving supply diffusers.  

“Pass” Criteria:

Temperature of air leaving diffuser to be no less than 69F 

(Note: Design Intent for LSI lists vivarium as 72 +/- 3F summer and winter with no indication of guaranteed adjustment range.  However, it is anticipated that adjustment will be possible. BSRB indicates rooms adjustable between 68-80F.)
TEST X: Temperature Testing: Room Heating Maintained After Setpoint Adjust 

Where: one room per pod

When: After vivarium air balance.  No occupied ventilated racks.

Mandatory Starting Conditions: 

Room setpoint at 66F and room at 66 (2F

Air handler DAT = 50- 55F 

No racks in the room or if in the room they shall be unoccupied.

Fan boxes, where present, off.

Lights off.  

No people in the room.

Procedure: 

Adjust room setpoint to 70F.   Record time to achieve setpoint.  

“Pass” Criteria:

Room at 70F (2F in 10 minutes or less.

TEST X: Temperature Testing: Room Cooling Maintained Under Load 

Where: One room per pod

When: After vivarium air balance.  No occupied ventilated racks.

Mandatory Room Starting Conditions: 

Room temperture no less than 70F. 

Air handler DAT = 50- 55F 

Heat load equivalent to fully loaded racks, via strip heaters or additional lights(Open:1367watts.  Cubicles: 228 watts) 

Laminar flow hood, where present, turned on

Fan boxes, where present, on.

Lights on.  

One person (132 watts) or equivalent of one person in the room (cubicles no persons)

Procedure: 

Adjust room setpoint to 70F.   After 10 minutes, record room temperature.

“Pass” Criteria:

Room at 72F (3F.  Ideally, 70F maintained. (Note: Design Intent for LSI lists vivarium as 72 +/- 3F summer and winter with no indication of guaranteed adjustment range.  However, it is anticipated that adjustment will be possible. 
TEST X: Vivarium Air Handler Heating Coils

Where: Vivarium air handlers (AHU-3,4,5,6)

When:  TOUT ( 0 F.

Mandatory Starting Conditions: 

Air handlers balanced and fully commissioned. 

Procedure: 

When TOUT ( 0 F, trend OAT and air handler DAT at 1 hour intervals for period 12/03 until end of 3/04

“Pass” Criteria
Air handler DAT never less than 53F. 

TEST X: Vivarium Air Handler Cooling Coils

Where: Vivarium air handlers (AHU-3,4,5,6)

When: TOUT ( 80F.

Mandatory Starting Conditions: 

Air handlers balanced and fully commissioned. 

Procedure: 

When OAT ( 80F, trend OADB, OAWB, and air handler DAT at 1 hour intervals for period (air balance complete, CX complete)until end of 10/03.

“Pass” Criteria
Air handler DAT never more than 55F. 
TEST X: Ventilated Rack Supply Air Temperature Call For Excessive Temperature

Where: All open animal rooms  and cubicles 

When: After vivarium air balance.  No occupied ventilated racks.

Mandatory Starting Conditions: 

Air handler DAT 50-55F

Verify #1 and #2 duct sensors operating properly, and measure to verify they are within ( 1F of each other. 

Procedure: 

Override DDC control of the rack reheat coil at the MBC panel and apply maximum air pressure on the reheat coil valve.  

“Pass” Criteria
Duct air temperature (air temp delivered to the racks) is maintained at 75F by the high limit controller.  Alarm at EMS occurs indicating reheat coil has been placed in manual control.  

TEST X: Ventilated Rack Supply Air Temperature Disabled Duct Sensor

Where: All open animal rooms and cubicles 

When: After vivarium air balance.  No occupied ventilated racks.

Mandatory Starting Conditions: 

Air handler DAT 50-55F. 

Air being delivered to racks at 72 +/- 2F. 

Verify #1 and #2 duct sensors operating properly and measure within ( 1F of each other.

Procedure: 

Disconnect #1 duct sensor.  Verify alarm at EMS and that reheat coil supply temperature is still under proper control.  Change setpoint and verify reheat coil supply temperature is still under control. 

Reconnect #1 sensor.  Verify #1 sensor reading within ( 1F of #2 sensor.

Disconnect #2 duct sensor.  Verify alarm at EMS and that reheat coil supply temperature is still under proper control. Change setpoint and verify reheat coil supply temperature is still under control. 

“Pass” Criteria
Alarm at EMS.  Control maintained with one sensor in operation. 

TEST X: Reheat Valve: Verify all NC Valves Installed

Where: All rooms in the vivarium 

When:  No occupied ventilated racks.

Mandatory Starting Conditions: 

Air handler DAT 50-55F.  

Heating hot water system commissioning complete and system in operation.   

Back-up N2 supply turned off.

Procedure: 

Set all room and rack analog output modules to zero output pressure.  

Verify all AOP outputs go to zero output pressure. 

Walk down each room and check room and rack duct discharge temp.

“Pass” Criteria
Room supply diffuser dumps air to room in 50-55 F range.

Rack flex connection dumps air to rack in 50-55F range. 

(Reset output modules to auto when test complete).

TEST X: Reheat Valve Control Air Failure

Where: All rooms in the vivarium 

When:  No occupied ventilated racks. Loss of Strobic and vivarium AHU control will occur.  Air/water balance of Vivarium AHU and Exhaust should not occur at same time.

Mandatory Starting Conditions: 

Gaseous N2 available, or temporary compressed air line connected to N2 feed line

Procedure: 

PRV Test

Close Isolation valve immediately upstream of PRV-14 (N2 PRV).

Close isolation valve immediately upstream of PRV-11,12,13,15(CA PRV)

Bleed air pressure off of downstream side of  PRV-11,12,13, and 15.

Verify air pressure is zero at common port of RE-1,RE-2, RE-3,RE-4 

Verify air pressure is zero at:

· All 1i Phoenix valves

· Aux panels 2A, 2B, 2C., 2D (AHU-3,4,5,6)

· Aux panel 1X (Strobic exhaust fans

Alarm should occur at BAS indicating control air pressure lost at Vivarium PRV-11,12,13,14.

Open Isolation valve immediately upstream of PRV-14 (N2 PRV).

Verify air pressure is 25# at common port of RE-1, 2,3, and 4.  DDC alarm should still be active.

Verify that there is 25# air pressure at:

· All 1i Phoenix valves

· Aux panels 2A, 2B, 2C., 2D (AHU-3,4,5,6)

· Aux panel 1X (Strobic exhaust fans)

Close Isolation valve immediately upstream of PRV-14(N2 PRV).

Open isolation valve immediately upstream of PRV-11,12,13,15(CA PRV)

Verify that DDC alarm clears.

Proper alarm correlation test

Close isolation valve immediately upstream of PRV-11(CA PRV)

Pull connection of RE-1

Alarm should occur at BAS indicating control air pressure lost at PRV-11

Replace RE-1 connection.  Verify DDC alarm clears.

Repeat for PRV-12 (RE-2), PRV-13 (RE-4), and PRV-15 (RE-3)

“Pass” Criteria
Per procedure above. 

TEST X: Ventilated Rack Supply Air Temperature Final Setpoint

Where: All open animal rooms, cubicles 

When:  Last test to be performed in open and cubicle rooms.

Mandatory Starting Conditions: 

Air handler DAT 50-55F

Procedure: 

Set reheat coil discharge air temperature setpoint to 72F (ULAM to verify).  Measure air temp. leaving flexible duct/load simulator

“Pass” Criteria
Air being delivered to racks at 72 +/- 2F. 

TEST X: Lighting Cycle Tests

Where: All open animal rooms and cubicles 

When:  Any time.

Mandatory Starting Conditions: 

None.

Procedure: 

Through DDC, cycle normal lights off. 

Verify DDC detects lights off via optic sensor.

Activate over ride timer.

Verify “night  lighting” turns on.

Verify DDC detects lights on via optic sensor.

Verify night lighting turns off when over ride timer times out. 

“Pass” Criteria
Per above procedures. 

