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WCRRF TA050-69 Ventilation System Software Post

Maintenance Testing Procedure
Rev 1

4-19-2007

PREREQUISITES:

All building physical modifications have been completed to the satisfaction of the
Cognizant System Engineer (CSE).

Data Mining test has been completed and any necessary software changes made.
PLC and HMI are powered up

Revised PLC and HMI programs are load IAW SCP and running.

Electrical System is powered up.

WCRRF meets requirements for TSR defined CGLD STANDBY Mode

A Laptop is connected to PLC and monitoring real time data.

Ventilation system shall be OFF.

Inform LAN ESS desk that testing is underway and to disregard alarms.

Notify of Facility Coordinator and Operations prior to starting test.

A RCT to perform radiologicai survey of PLC cabinet and ventilation control cabinet.

PERSONNEL:
Sufficient personiel shall be available to perform this procedure and shall be briefed
prior to starting this procedure. '

Required Personnel Record Name M
Test Specialist MF}M R@HB}/VS % ,
2

Cognizant SE All.. \/\c-;/vdqu\
Electrician or Controls Technician __{Sﬁ%, y Ya) oo J\Q W‘go—b&’
HMI Operator RBicky Boros %‘/4424)%

Radiation Control Technician T4 lswleémmg
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HMI Operator: -

A dedicated person shall be assigned to operate the HMI, report and acknowledge
alarms, and shutdown the Ventilation system via the HMI if conditions warrant. This
person should have no other duties. Is expected that all alarms are acknowledged by
this operator. Alarms that are not expected should be noted in comments.

To VERIFY an alarm in the procedure, the HMI Operator will acknowledge the alarm

screen and verify the alarm on the active alarms screen or the Alarm History screen.
NOTE: Depending on later programming, the screens may haveieen changed.

PRECAUTIONS: At all times during the test, all personnel shali have the authority to
stop the test if a potentially unsafe condition is discovered or observed. Reminders are
placed throughout this procedure to alert personnei io possible problems.

If any test step does not appear to perform as expected, stop the test, place the system
in a safe and stable condition. The Test Spscialist will determine what actions to take
and if the test can continue. Note all exception in the comments at the end of the

procedure.

Electrical Connections for testing may be made at electrically equivalent locations, such

as terminal boards or at the ticld device.

LIMITATIONS: During tihe testing of the software function the Test Specialist in
conjunction with agproval from the CSE may make minor modifications to the software
to produce thé& desired results. All changes to the software must be documented for a
formal review. Prior to releasing the ventilation control system to normal operations,
othé} than COLD STANDBY, the changes must be approved through a Field Change
Request (FCR) which must have the appropriate level of formal review and be
evaluated through the USQ process. Any major software revisions will require the
testing to stop until further evaluation is completed. The Test Specialist or the CSEA
make the decision if a modification is considered a major change. All revisions to the
software must be retuned to the institutional software configuration managemént )

program for archiving purposes.

4/20/2007 7:32 AM, WCRRF Software PMT (Rev 1).doc Page 2 0f 48



SCP-07-TA-50-69-001

The tests listed in this procedure can preformed:in any order, with the permission of the
CSE. The only exception is the “System Start/Stop Test” which must be preformed first,

and “Post Testing Restoration Test” which must be preformed last.

TEST EQUIPMENT:

3- DMM, capable of reading 4-20ma, 120 VAC, and 24 VDC.
With leads and alligator clips. (Calibration not required, these will only be used for
nominal voltage readings to verify on/off commands from the PLC)

2- Transmitter simulator, capable of controlling a powered 4-20 ma loop. (Calibration not
required, these will only be used for simulation, not calibration. Current signals
generated by these test tools will always be considered to be approximate values in this
test plan.)

1- Stopwatch (calibration not required)
Electrical Tape.
Screwdriver.

KSL Lifted and Landed Leads shesa!

TEST REQUIRMENTS:

Each step in the following test plan has a check box location on the left side of the
procedure. When the test step is completed the CSE or Test Specialist shall place a
cheﬂck in this location to indicate the step has been completed satisfactorily. Any test
stepﬂ’that was not completed satisfactorily shall be marked with an “X” and shall be
noted in the comment section at the end of the test plan.

Where the test plan requires a value to be recorded, the person recording the value
shall initial next to the value. Where an independent check of a value is required, thé
independent reviewer shall record the value they have verified and initial next to the »
value. When alarm timers are to be verified, the laptop computer may be used to 4

monitor the timer values in the PLC. It is allowable to use the PLC internal timing as
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verification of the delay (ie, a delay timer of 30 seconds can be verified by watching the
PLC timer count in one second intervals for 30 counts without the use of an external
stopwatch).

Where the test plan indicates a value is to be monitored at the HMI, the equivalent

(linked) point in the PLC may be monitored using the laptop computer. This may be
necessary when short alarm delays cause the “pop up” alarm screen on the HMI to
cover the HMI values at the time the value is to be recorded.

Acceptance criterion marked with a $ indicate that the value is directly related to a TSR

specified value.
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Table Of Cg-ntehts

System Start/SToP TESE ..o 6
Fan Failure TESE......eeiuieieieiier ettt s 8
LoSS Of EleCtric POWEE TSt ......iceccriiericiie e isiisesseeiri e a e s s 11

FE-002 HEPA DP TSt ..cciiitiiieteeeeeieeeeseiraerneeesesinssssnesessbas s sssnanessse e s ssnanssennesaeas 12
FE-003 HEPA DP TSI .....uuiieiiieeeiiteeesieetsarrressssisssaes e ssssas s ssrnsasssee s sias s snnnsanas 15
WCG and GBE Pressure Alarms and Test..........ooooiiiie 20
FE-003 Flow Verification TeSt.......ccciireeiiiriiiiiieiien s a6 e 26
ROOM 102 PreSSUIE TESE .....uuueeeeeenneririereerenniennissna s s s s ssasaasaaaas 29
FE-002 Flow Verification Test ........cccccceeeenniiiiinnnnne. 0 Y SR, 33
HWVA-00T FIOW TESt ..unneeeeieeeeieieeeeeettreeieraaes e e s s i b eeranae s s s s s ssan s ran et ana e s s e e e s asas bt e ane e 36
Freeze ProteCtion TSt ........ocoeeeriiirrree e fainrre et e s 38
Maintenance Mode TESES .......ccoiiiiiiriee i e 41

VFD Fault Test for FE-002 and FE-QO3............ciiiiii st 43
Loop Stability Test for FE-0023nd FE-003 ... 44
Post Testing Restoration st ........cooiiiineee 46
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System Start/Stop Test
1.0  System Start/Stop Test. The ventilation system PLC shall sequentially start-up

and Shutdown the ventilation system.
FR1.1,1.2,1.3,2.0,3.1,3.2,3.3,3.4,41,42,51,5.2,5.3,6.1,7.1,and 8.1.

T

R4
_;/.Z 1.2
A 13

1.4

1.5

1.6

1.7

RN NN

L 1.8

Connect DMM on VDC scale across coil of CR1 (FE-001), Slot 3, Out 0.
24 VDC signal.

1.1.1. Verify initial reading is 0 VDC nominal.
At the HMI, Select OPERATIONS SCREEN.

Depress F9, System Start button.

Expected Results:

Fans Start-up Sequence.

FE-003 Start with FLOW indication on.~E-003 and Possibly on HVA-001
delay

FE-002 Start with FLOW indication

delay

HVA-001 Start.

Verify DMM changes start after HVA-001 starts. Time delay required.
This verified efabling of FE-001.

Verify Fans started in correct sequence.

After -ans are stable, record data in Table 1.

1.6.1. Verify all HMI reading are consistent with direct indications.
Verify no alarms during start-up or normal operations.

For the next step, It is required that negative pressure is maintained in the
GBE, WCG, and Room 102 during fan coast down. It is expected that all
DP indications will decay to about zero.

Monitor PLC readings for GBE, WCG, and Room 102 DP’s during shut ..
down. ltis required that negative pressure is maintained in the GBE,
WCG, and Room 102 during fan coast down.
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Depress F10, System Stop AND F10 again to confirm System Stop.
Expected results:

DMM read goes to 0 VDC nominal

HVA-001 Stop

FE-002 and FE-003 may reduce speed due to Min-Max Mode.
delay

FE-002 Stop

delay

FE-003 Stop.

\/ 1.9 Verify DMM reads 0 VDC nominal.
/ 1.10 Remove DMM

1.11 Verify Negative Pressure maintained during fan coast down.
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Fan Failure Test
2.0 Fan Failure Test FR 1.4.

;/_ 2.1

2.2

SRRERR R KRR

2.3

24
2.5
2.6
2.7
2.8

2.9

SRk s

v/ 210

Ihstall 3- DMM in the PLC cabinet as follows:

2.1.1. Connect DMM on VDC scale across coil of CR2 (FE-002) , Slot 3, B
Out 1. 24 VDC signal

2.1.2. Connect DMM on VDC scale across coil of CR3 (FE-003) , Slot 3,
Out 2. 24 VDC signal

2.1.3. Connect DMM on VDC scale across coil of CR4:{HVA-001) , Slot 3,
Out 3 24 VDC signal

2.1.4. Verify initial readings are 0 VDC nomina!.
Open the following Electrical Power Supgly breakers:

2.2.1. FE-003, PP-A/10

2.2.2. FE-002, PP-B/3

2.2.3. HVA-001, PP-B/22

At HMI, attempt to start the system by depressing F9, System Start.
Expected results:
No Fan Start

Verify DVIM across CR3 indicates 24 VDC nominal.
Verify DMM across CR2 indicates 0 VDC nominal.
Verify DMM across CR4 indicates 0 VDC nominal.
Verify “FAN STARTUP FAILURE” alarm on HML.
Acknowledge Alarm.

Depress F10, System Stop AND F10 again to confirm System Stop. -
Expected results:

System Shutdown sequence will reset after about one minute. -

Verify DMM across CR3 indicates 0 VDC nominal.
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Close breaker for FE-003, PP-A/10

At HMI, attempt to start the system by depressing F9, System Start.
Expected results:
FE-003 Starts

Verify DMM across CR3 indicates 24 VDC nominal.
Verify DMM across CR2 indicates 24 VDC nominal.
Verify DMM across CR4 indicates 0 VDC nominal.
Verify “FAN STARTUP FAILURE” alarm on HMI.

Depress F10, System Stop AND F10 again to confirm System Stop.
Expected results:

System will Shutdown sequence reset afier-about one minute.
FE-003 Stop

Verify DMM across CR3 indicates U VDC nominal.
Verify DMM across CR2 indgicates 0 VDC nominal.
Close breaker for FE-Q02, PP-B/3

At HMI, attempt to start the system by depressing F9, System Start.
Expected restits:

FE-003 Starts

delay

FE-002 Starts

Verify DMM across CR3 indicates 24 VDC nominal.
Verify DMM across CR2 indicates 24 VDC nominal.
Verify DMM across CR4 indicates 24 VDC nominal.
Verify “FAN STARTUP FAILURE” alarm on HML.
Acknowledge Alarm.

Depress F10, System Stop AND F10 again to confirm System Stop.
Expected results:
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System will Shutdown sequence reset éﬁer'about one minute.
FE-003 Stop
_\_/_ 2.28 Verify DMM across CR3 indicates 0 VDC nominal.
_\[_ 2.29 Verify DMM across CR2 indicates 0 VDC nominal.
_M_ 2.30 Verify DMM across CR4 indicates 0 VDC nominal.
_\L 2.31 Close Breaker to HVA-001, PP-B/22
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Loss Of Electric Power Test
3.0 Loss Of Electric Power (LOEP) Test. FR 1.5.

/34

Y

v/ 33

RVARY

Locate leads for Under Voltage Relay YS-602. One of YS-602 leads land
on Input board Slot 2, terminal 0. This lead will be lifted and re-landed to - -
induce a LOEP.

On HMI, Start ventilation system by depressing F9.
Expected Results. Normal Startup.

When system is Stable and running, initiate a LOEP by simultaneously

lifting the lead located in above step and starting stopwatch.

Stop Stopwatch when FE-003 run command output indicates stop.
Record Time: 3 A’DA
Acceptance Criterion: 3 Seconds +/-1

MV)OK AO‘{

% 3.5
v 36

3.7

3.8

3.9

M\ M*’\

Verify “LOSS OF ELECTRICAL PGWER” alarm on HMI.
Verify all fans have shutdown.
Simultaneously Re-land difted lead and Start Stopwatch.

Stop Stopwatch when FE-003 Starts.
Record Time: . O ADK

Acceptance Criterion: 60 Seconds +/-1

Verify il fans restart.

3.10 Verify no alarms.

NOTE: Leave system running for next test.
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FE-002 HEPA DP Test
4.0 FE-002 HEPA DP Test. FR 6.3, 6.5, and 6.6

INFO TABLE 4 to -20 ma equivalent 0-to 10 “ H20

4 0

8 2.5
9.6 3.5
11.2 4.5
11.6 4.8
19.2 9.5
20 10

_\/_ 4.1 In Ventilation Control Cabinet , locate leads for'PY-203, FE-002 HEPA

DP. Transmitter terminals are preferred.
Note designation: e 142 oy Lebr Mond Tesmina] Block  AbY

__\L 4.2 Lift both field side leads and cover cxposed leads with tape.
\/ 4.3 Verify Transmitter Simulator cutput is zeroed and de-energized.
4.4 Land leads from Transmitter simulator.
4-20 ma will correspond to 0 to 10" H20 Scaling.
4.5 Energize and slowly increase Traﬁir Simulator output to 8 ma.
4.6 Verify HMI indication for FE-002 HEPA DP is 2.5 H20 nominal.

4.7 Adiist Transmitter Simulator output upward while monitoring the T11:13
timer enable and the FE-002 HEPA pressure on the HMI

N RRRER

4.7.1. When the timer is enabled record the FE-002 HEPA pressure value
indicated on the HMI
Record Value: 2.50 A-m—( 4-20-07
Verify Value: _ 3.5 0 ﬂﬂ\ (’!/’M "/0}
$Acceptance Criterion: 3.5 +/- 0.1

<

4.7.2. Verify the “FE-002 HEPA HIGH DP (LCO)” Alarm is received 1

second later. Record the time delay.
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Record Value: | S-ccavwe Ao

Acceptance Criterion: 1 Second +/-1

NOTE: The testers should read and understand the following before
proceeding.

During these steps the Control mode of the FE-002 will change from
controlling on Room 102 DP to controlling HEPA DP, including tripping
HVA-001. Since the HEPA DP is an artificial signal, the Transmitter
Simulator will directly control FE-002. The tester must monitor Room 102
DP, HEPA DP, and FE-002 CFM during this section..-Do not exceed
Room 102 DP of -0.50" H20.

The tester will maintain a signal at about 11.6ma. This is the controlling
point of the HEPA control mode.

The follow control action is expected:

If Transmitter Simulator current is decreased, fan speed will increase in an
attempt to increase HEPA DF.

If Transmitter Simulator ctirrent is increased, fan speed will decrease in an
attempt to decrease REPA DP.

When FE-002 HEFA HIGH-HIGH DP Alarm is received, FE-002 speed will
be limited by 16 the MIN and MAX setpoints. This will limit FE-002 VFD to
the min max mode limits, as read on HML.

This mode is locked and requires system restart to reset.

Az'soon as the FE-002 HIGH-HIGH HEPA alarm is received, adjust the
Transmitter Simulator output to 11.6 ma.

Adjust Transmitter Simulator output upward while monitoring the T11:14
timer enable and the FE-002 HEPA pressure on the HMI

4.8.1. When the timer is enabled record the FE-002 HEPA pressure value
indicated on the HMI
Record Value: &< Apy

Acceptance Criterion: 4.5 +/- 0.1

4/20/2007 7:32 AM, WCRRF Software PMT (Rev 1).doc Page 13 0f 48



e

<

<R

SN

4.9

4.10

411

SCP-07-TA-50-69-001

4.8.2. Verify the “FE-002 HEPA HIGH HIGH DP” Alarm is received 1
second later. Record the delay.

Record Value: | See  pOU

Acceptance Criterion: 1 Second +/-1

Increase Transmitter Simulator output to 11.6 ma AND maintain fan

control.

Verify DMM across CR4 indicates 0 VDC. This indicates HVA-001 has

shutdown.

Adjust Transmitter Simulator output upward while menitoring the FE-002
HEPA pressure on the HMI

4.11.1. When the “FE-002 HEPA VERY HIGIH'DP” Alarm is received
record the FE-002 HEPA pressure value indicated on the HMI
Record Value: 9 ,{ A—Dij

Acceptance Criterion: 9.5 +/- 0.1

4.12 Verify all fans have shut down.

4.13 Adjust Transmitter Sirnulator to zero and de-energize.

4.14 Remove Transmitter Simulator from PLC and restore transmitter leads.
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FE-003 HEPA DP Tests
5.0 FE-003 HEPA DP Tests. FR 4.3, 4.4, and 4.5

INFO TABLE 4 to -20 ma equivalent 0 to 10“ H20

4
8
9.6
11.2
11.6
19.2
20

5.1

NOTE
v 55

5.6

v

_ /57
Vv 58
NOTE:

/5.9
V510
/511

0
2.5
3.5
4.5
4.8
9
10

In Ventilation Control Cabinet , locate leads for':PY-301, FE-003 HEPA
Prefilter and #2 DP. Transmitter terminals-are preferred.

Note designation: Tetmad T8, S a5 (L Hal Tecmind Black  Apd

Lift both field side leads and cover exposed leads with tape.

Verify Transmitter Simulator #2 output is zeroed and de-energized.
Land leads from Transraitter simulator #2. Mark as #2.

4-20 ma will correspond to 0 to 10" H20 Scaling.

In Ventilation Control Cabinet , locate leads for PY-302, FE-003 HEPA #1
DP. Tranzhmitter terminals are preferred.

Note dssignation: Teemined T4.L o L&+ Vad Tesmiond Bloc  ADKH

L#t both field side leads and cover exposed leads with tape.

Verify Transmitter Simulator #1 output is zeroed and de-energized.
Land leads from Transmitter simulator #1. Mark as #1 |
4-20 ma will correspond to 0 to 10" H20 Scaling.

Start ventilation system by depressing F9, System Start at HML.
Verify Normal Startup.

Energize and slowly increase Transmitter Simulator #1 output to 8 ma.
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HOA
{2 \/ .
T’fy 5.12 Verify HMI indication of FE-003 HEPA #1 DP is 2.5" H20 Nominal.
v~ v/ 5.13 Energize and slowly increase Transmitter Simulator #2 output to 8 ma.
v v’ 5.14 Verify HM! indication of FE-003 HEPA #2 DP is 2.5" H20 Nominal.
v / 5.15 Adjust Transmitter Simulator #1 output upward while monitoring the T11 7 |
timer enable and the FE-003 HEPA #1 pressure on the HMI
\/ \/ 5.15.1. When the timer is enabled record the FE-003 HEPA #1 pressure
BA‘glf &feo)¥7 value indicated on the HMI
Record Value: 3.5 MR '1/27/02,2 [
Verify Value: _3.5  Kuf 4-20-07
$Acceptance Criterion: 3.5 +/- 0.1
\/ v~ 5.15.2. Verify the “FE-003 HEPA #1 HIGH DF (LCO)” Alarm is received 1

second later. Record the delay.
Record Value: _| Sec. pOH -

Acceptance Criterion: 1 Second /-1
( \/ \/_ 5.16 Adjust Transmitter Simulatcr output #2 upward while monitoring the
T11:10 timer enable and the FE-003 HEPA #2 pressure on the HMI

v \/ 5.16.1. When the dirner is enabled record the FE-003 HEPA #2 pressure
o g;‘w‘?‘j value indicated on the HMI

Record Value: 3,5 /MA L_//M/ﬂ?
Verify Value: 3-8 fMef L-20-07

&Acceptance Criterion: 3.5 +/- 0.1

\/ \L 5.16.2. Verify the “FE-003 HEPA #2 HIGH DP (LCO)” Alarm is received 1
i second later. Record the delay. '
Record Value: | AoV

Acceptance Criterion: 1 Second +/-1

4/20/2007 7:32 AM, WCRRF Software PMT (Rev 1).doc Page 16 0f 48



NOTE:

§/2167
Tt

4 V547

Yawa

Ve

SCP-07-TA-50-69-001

The testers should read and understand the following before proceeding.
During these steps the Control mode of the FE-003 will change from
controlling on GBE DP to controlling HEPA DP, including tripping HVA-
001. Since the HEPA DP is an artificial signal, the Transmitter Simulators
will directly control FE-003. The tester must monitor GBE DP, both HEPA
DP’s, and FE-003 CFM during this section. Do not drop below GBE or
WCG DP of -0.75" H20.

Because FE-003 has two HEPA filters, the controls selects the greater of
the two values when in HEPA Control Mode

The tester will maintain the higher signal at about 11:8ma. This is the
controlling point of the HEPA control mode.

The follow control action is expected:

If Transmitter Simulator current is decreased, fan speed will increase in an
attempt to increase HEPA DP.

If Transmitter Simulator current is increased, fan speed will decrease in an
attempt to decrease HEPA DP.

When either FE-003 HER4, HIGH-HIGH DP Alarm is received, FE-003
speed will be limited iy the MIN and MAX setpoints. This will limit FE-003
VFD to min/max iode setpoints, as read on HML.

This mode is {ccked and requires system restart to reset.

As soon s the first “FE-003 HIGH-HIGH HEPA DP” alarm is received,
adjustthe Transmitter Simulator output to 11.6 ma.

Adjust Transmitter Simulator output #1 upward while monitoring the T11:8
timer enable and the FE-003 HEPA #1 pressure on the HMI

5.17.1. When the timer is enabled record the FE-003 HEPA #1 preésure
value indicated on the HMI

Record Value: 4,5 A

Acceptance Criterion: 4.5 +/-0.1

5.17.2. Verify the “FE-003 HEPA #1 HIGH HIGH DP” Alarm is received 1
second later. Record the delay.
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X0
Lo Record Value: _| ADK

Acceptance Criterion: 1 Second +/-1

\/ \/ 5.18 Increase Transmitter Simulator #1 output to 11.6 ma AND maintain fan
control.

\/ \/ 5.19 Adjust Transmitter Simulator #1 output to verify control of FE-003 speed
Control.
s

v4

5.20 Adjust Transmitter Simulator output #2 upward while monitoring the
T11:11 timer enable and the FE-003 HEPA #2 pressure on the HMI

)

5.20.1. When the timer is enabled record the FE-003 HEPA #2 pressure
value indicated on the HMI
Record Value: 4. AOH

Acceptance Criterion: 4.5 +/-0.1

AN
<

5.21 Verify the “FE-003 HEPA #2 HIGH HIGH DP” Alarm is received 1 second
later. Record the delay.
Record Value: | Aol

Acceptance Criterion: 1°Second +/-1

\/ 5.22 Increase Transmitter Simulator #2 output to 11.6 ma AND maintain fan
control.
\/ 5.23 Decreasz Transmitter Simulator #1 output to 8 ma (~2.5in wc).
Ve 5.24 Verity “FE-003 HEPA #1 HIGH DP” Alarm clears.
\/ 5.25 Adjust Transmitter Simulator #2 output to verify control of FE-003 speed.
Ve -~ 5.26 Adjust Transmitter Simulator #2 output upward while monitoring the FE-
003 HEPA #2 pressure on the HMI
v’ 5.26.1. When the “FE-003 HEPA #2 VERY HIGH DP” Alarm is received
record the FE-003 HEPA #2 pressure value indicated on the HMI
Record Value: _4 S A’D”\
Acceptance Criterion: 9.5 +/- 0.1
V 5.27 Verify all fans have shut down.
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Tesr .
5.28 Decrease Transmitter Simulator #2 output to 8 ma (~2.5in wc).
3j 5.29 Start ventilation system by depressing F9, System Start at HMI.
5.30 Verify Normal Startup.

\/ 5.31 Increase Transmitter Simulator #1 output to 11.6 ma AND maintain fan
control. “FE-003 HEPA #1 HIGH HIGH DP” alarm is expected

5.32 Adjust Transmitter Simulator #1 output upward while monitoring the FE-
003 HEPA #1 pressure on the HMI

NN

5.32.1. When the “FE-003 HEPA #1 VERY HIGH DP” Alzrm is received
record the FE-003 HEPA #1 pressure value indicatea on the HMI
Record Value: 9.5 Apd

Acceptance Criterion: 9.5 +/- 0.1

v~ 5.33 Verify all fans have shut down.
\/ 5.34 Adjust Transmitter Simulators to zero and de-energize.

. 5.35 Remove Transmitter Simulator #1 and #2 from PLC and restore

transmitter leads.
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WCG and GBE Pressure Alarms and Test
6.0 WCG and GBE Alarms. FR 3.4, 3.5, 3.6, 3.7, and 3.8.

INFO TABLE 4 to -20 ma equivalent 0 to -1.0“ H20

4 0
8 -0.25
12 -0.5
16 -0.75
20 -1.0
__\/_ 6.1 In Ventilation Control Cabinet , locate leads for PC-501BE DP.

Transmitter terminals are preferred.

Note designation: L<f+ Ho-dt Tesmind St ;},‘,_TM«».‘».A 1‘74'/4' AOH

6.2 Lift both field side leads and cover exposed leads with tape.

6.3 Verify Transmitter Simulator #1 outputis zeroed and de-energized.

KR K

6.4 Land leads from Transmitter Sirnulator #1. Mark as #1.

NOTE: 4-20 ma will correspond tc ©'to -1.0” H20 Scaling.

6.5 Energize transmitter and set Transmitter Simulator #1 to 12 ma.
6.6 Verify PC-501 BN\ indication is about -0.5" H20.

6.7 Adjust Trarismitter Simulator #1 to 4 ma.

KKK

6.8 In Veriiiation Control Cabinet, locate leads for P-502, WCG DP.

Transmitter terminals are preferred.
Note designation: («Gr Hend Tetmiad <o ) ;’l},mwl T Y0 AOU

6.9 Lift both field side leads and cover exposed leads with tape.

6.10 Verify Transmitter Simulator #2 output is zeroed and de-energized.

s

6.11 Land leads from Transmitter Simulator #2. Mark as #2
NOTE: 4-20 ma will correspond to 0 to -1.0” H20 Scaling.
v 6.12 Energize transmitter and set Transmitter Simulator #2 to 12 ma.

v~ 6.3 Verify PC-502 HMI indication is about -0.5" H20.
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v 6.14 Perform one of the following to defeat FE-003 VFD Manual Mode signal.

.

NA- Aoy

NOTE:

6.14.1. Use Laptop to force FE-003 VFD Manual Mode bit to OFF
Ladder bit designation: _ T* 1/1 YCE -003Manvel Macle. * ADH

6.14.2. In PLC Cabinet, locate leads for FE-003 Manual Mode, Slot 2, In 1.
Note designation: VA AOY

Lift one lead and cover exposed leads with tape.

The testers should read and understand the following before proceeding.
Forcing the PLC point OR lifting the FE-003 Manua! Mode lead will enable
the system to be started and operated without alarms.

Control note:

During the start-up, the error signal produced by the DP signal
(Transmitter Simulator) influences the start-up of the fan. It will be
necessary to adjust the Transmitter Simulator during system start-up to
simulate the normal start-up sequence. The best method should be to
control the Transmitter Simulator between the OFF value and Normal
operating value as thi¢ system start's up. Observe and compare DP
gauge and HMIE2P indication (OPERATION Screen). The normal
operating vzlue is about 12 ma.

During startup, the Signal produced by Transmitter Simulator #1 will
controi FE-003 speed.

Since the GBE DP is an artificial signal, the Transmitter Simulator will
directly control FE-003. The tester must monitor GBE DP, WCG DP, and
FE-003 CFM during this section. Do not exceed GBE or WCG DP of -
0.75" H20.

The tester will maintain a signal at about 12ma. This is the controlling
point of the normal control mode. o
The follow control action is expected: ‘
If Transmitter Simulator current is decreased, fan speed will increase in én
attempt to decrease GBE DP.
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If Transmitter Simulator current is increased, fan speed will decrease in an
attempt to increase GBE DP.

When the GBE HIGH-HIGH Press Alarm is received, FE-003 speed will be
limited by the MIN and MAX setpoints. This will limit FE-003 VFD to the
min/max mode setpoints, as read on HML.

This mode is locked and requires system restart to reset.

\/ 6.15 While monitoring GBE DP and FE-003 Flowrate, Start Ventilation system
by depressing F9 on the HMI Display.

\/ 6.16 Control and stabilize FE-003 Flow and GBE DP with Transmitter Simulator
#1. Target is GBE DP equal to -0.5” H20 as reac &t PDI-031.

6.17 Adjust Transmitter Simulator #1 to demonstrzte control of FE-003 Flow,
GBE DP, and WCG DP.

v
v 6.18 Adjust Transmitter Simulator output #2 downward while monitoring the
T11:5 timer enable and the WCS DP on the HMI
v

6.18.1. When the timer is eriabled record the WCG DP value indicated on
the HMI

Record Value: = .5 APY

Acceptance Criizrion: -0.30 +/- 0.05

<

6.18.2. Verity the “WCG HIGH PRESSURE” Alarm is received 30 Seconds
later. Record the delay.
Record Value: 30 ADFQ

Acceptance Criterion: 30 Seconds +/-1

6.19 Adjust Transmitter Simulator output #2 downward while monitoring the
T11:6 timer enable and the WCG DP on the HMI

<k

6.19.1. When the timer is enabled record the WCG DP value indicated on
the HMI
Record Value: __— 0" M ¢fzi/07
Verify Value: __ —.l0" ‘f/llfo?
$Acceptance Criterion: -0.10 +/- 0.02
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\/__ 6.20 Verify the “WCG HIGH HIGH PRESSURE" Alarm is received 5 seconds

< N K

6.21

6.22

6.23
Aok

later. Record the delay.
Record Value: S Sec A—WJ\

Acceptance Criterion: 5 Seconds +/-1

Expected results:
FE-002 Shutdown
HVA-001 Shutdown

Stabilize FE-003 Flow and GBE DP with Transmitter Simulator #1.
Target is GBE DP equal to -0.5" H20.

Record FE-003 VFD Percenton M 24.S He Ay

Acceptance Criterion: None, value for referenca only

Verify DMM across CR4 indicates 0 VDC, This indicates HVA-001 has

shutdown.
E}‘f‘g 2t
X 6.24 Verify DMM across CR2 indicates 0 VDC. This indicates FE-002 has

SNENNNN

NOTE:

6.26
6.27

6.28

6.29

shutdown.

Stop ventilation system by depressing F10 on HMI Display.
Set Transmitter Simulator #2 to 12 ma.

Verify PC-502 1iMI indication is about -0.5" H20.

While menitoring GBE DP and FE-003 Flowrate, Start Ventilation system
by depressing F9 on the HMI Display.

Control and stabilize FE-003 Flow and GBE DP with Transmitter Simulator
#1. Target is GBE DP equal to -0.5” H20 as read at PDI-031.

The testers should read and understand the following before proceeding.
Control of FE-003 will be controlled directly with the VFD in manual mode.
Establish communication with VFD operator, Gauge Monitor, and HMI
Operator to insure control of ventilation system.

Control mode will change when FE-003 HIGH-HIGH alarm is received.
Use VFD percent record above as target to control the system.
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\/ 6.34

SCP-07-TA-50-69-001

At FE-003 VFD, select manual control. Control system using VFD
controls. Target is GBE DP on local indication (PDI-031) equal to -0.5"
H20.

Adjust Transmitter Simulator output #1 downward while monitoring the
T11:3 timer enable and the GBE DP on the HMI

6.31.1. When the timer is enabled record the GBE DP value indicated on
the HMI
Record Value: 0 '141 A4
Acceptance Criterion: -0.30 +/- 0.05

6.31.2. Verify the “GBE HIGH PRESSURE” Alarm: is received 30 seconds
later. Record the delay.
Record Value: 20 Sec AOH

Acceptance Criterion: 30 Seconds +/-1

Adjust Transmitter Simulator output #1 downward while monitoring the
T11:4 timer enable and the GBE DP on the HMI

6.32.1. When the timer ia'enabled record the GBE DP value indicated on

the HMI
Record Value: .= 0. O ADH &fd/o1

Verify Valust. =107 A 4[=1/0F

$Acceptance Criterion: -0.10 +/- 0.02

Vetify the “GBE HIGH HIGH PRESSURE” Alarm is received 5 seconds
later. Record the delay. '

Record Value: = A

Acceptance Criterion: 5 Seconds +/-1

Expected results:
FE-002 Shutdown
HVA-001 Shutdown

Stabilize FE-003 Flow and GBE DP with FE-003 VFD controls.
Target is GBE DP on local indication (PDI-031) equal to -0.5" H20.
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Verify DMM across CR4 indicates 0 VDC. This indicates HVA-001 has

shutdown.

Verify DMM across CR2 indicates 0 VDC. This indicates FE-002 has
shutdown.

Stop ventilation system by depressing F10 on HMI Display.
De-energize Transmitter Simulator #1 and #2.

Remove Transmitter Simulator #1 and restore wiring.
Remove Transmitter Simulator #2 and restore wiring.

Place FE-003 in Automatic Mode.
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FE-003 Flow Verification Test
7.0 FE-003 Flow Verification. FR 3.9, 3.10

v' 74 Ih Ventilation Control Cabinet , locate leads for FY-301, FE-003 Flow DP.

Transmitter terminals are preferred.

Note designation: & ° 4—/3 o LBy herel %ewJ Rlocll At

7.2  Lift both field side leads and cover exposed leads with tape.

7.3 Verify Transmitter Simulator #1 output is zeroed and de-energized.

SN

7.4 Land leads from Transmitter Simulator #1. Mark as #1:

P
@)
—
m

<&

4-20 ma will correspond to 0 to 0.5” H20 or 0 to 2673 CFM
7.5 Energize transmitter and set Transmitter Simulator #1 to 4 ma.

NOTE: The testers should read and understand trie following before proceeding.
During the start-up, the error signal oroduced by the flow signal
(Transmitter Simulator) influences the start-up of the fan. It will be
necessary to adjust the Trapsmitter Simulator during system start-up to
simulate the normal startzup sequence. The best method should be to
control the Transmittei Simulator between the OFF value and Normal
operating value @s the system start's up. Observe and compare DP
gauge and Filvil DP indication (STATUS Screen). The normal operating

value is about 8 ma.
\/ 7.6 Stait'Ventilation system t;z fﬁ&r?gl‘r’\_? F9 on the HMI Display.
\/_ 7.7 Control and stabilize FE-862 Flow and GBE DP with Transmitter Simulator
#1. Target is GBE DP on HMI Indication of -0.50” H20.
‘( 7.8 Verify system starts normally.
NOTE: Following Step verifies restoration from previous steps.

\/ 7.9 Verify normal indication for GBE and WCG DP on HMI.
Record GBE DP Value: ~.49 AOA
Acceptance Criterion: -0.50” +/-0.20
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Record WCG DPValue: —~0.&¢ - - ADM
Acceptance Criterion: -0.50” +/-0.20

\/_ 7.10 Verify normal readings on FE-003 HEPA Filters.
Record Value: 33 (3 AOH

Acceptance Criterion: Greater than Zero

v/ 7.11 Verify normal reading on FE-002 HEPA Filter.
Record Value: O\ Ao\»l

Acceptance Criterion: Greater than Zero

\/ 7.12 Adjust Transmitter Simulator #1 to demonstrate contra!'of FE-003 Flow,
GBE DP, and WCG DP.

NOTE: The testers should read and understand the foilowing before proceeding.
Control of FE-003 will be controlled directly with the VFD in manual mode.
Establish communication with VFD nperator, Gauge Monitor, and HMI
Operator to insure control of ventilation system.
Control mode will change when FE-003 LOW LOW FLOW alarm is
received. Use VFD pergent record in section 6 above as target to control

the system.

\/ 7.13 At FE-003 VFD; select manual control. Control system using VFD
controls. Target is GBE DP on HMI Indication of -0.50" H2O.

\/__ 7.14 Adjust Transmitter Simulator #1 to display about 1000 CFM on FE-003
Flow
\/ 7.15 Adjust Transmitter Simulator output #1 downward while monitoring the
T11:16 timer enable and the FE-003 flow on the HMI
/ 7.15.1. When the timer is enabled record the FE-003 flow value indicated
on the HMI o 440D

Record Value: ’-}%é— 149 AbH

Acceptance Criterion: 750 +/-50

\/ 7.15.2. Verify the “FE-003 LOW FLOW” Alarm is received 1 second later.
Record the delay.
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Record Value: , Cec ST

Acceptance Criterion: 1 Second +/-1

Adjust Transmitter Simulator output #1 downward while monitoring the
T11:17 timer enable and the FE-003 flow on the HMI

7.16.1. When the timer is enabled record the FE-003 flow value indicated
on the HMI

Record Value: 4aq AOH
Acceptance Criterion: 500 +/-50

Verify the “FE-003 LOW LOW FLOW” Alarm is received 1 second later.
Record the delay.
Record Value: | S<c. ADH

Acceptance Criterion: 1 Second +/-1
Stop ventilation system by depressing F£10 on HMI Display.
Remove Transmitter Simulator #i and restore Transmitter wiring.

On FE-003 VFD, select Automatic Mode.
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Room 102 Pressure Test -
8.0 Room 102 Pressure Alarms. FR 5.3, 5.4, 5.5.

INFO TABLE 4 to -20 ma equivalent +0.50 to -0.50 H20

4 -0.50
8 -0.25
12 0.0
16 0.25
20 0.5

<

8.1 In Ventilation Control Cabinet , locate leads for PC-601:Room 102 DP.
Slot 5, In 1. Transmitter terminals are preferred.
Note designation: L:4/1 oy (b h.d Termimals  ADH

8.2 Lift both field side leads and cover exposed leads with tape.
8.3 Verify Transmitter Simulator #1 output is zeroed and de-energized.
8.4 Land leads from Transmitter Siraulator #1. Mark as #1.

4-20 ma will correspond to 0.5 to -0.5 " H20 Scaling.

Energize transmitter and set Transmitter Simulator #1 to 8 ma.

NS

Verify PC-601 HWil indication is -0.25” H20 nominal.
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The testers should read and understand the following before proceeding.
During the start-up, the error signal produced by the DP signal
(Transmitter Simulator) influences the start-up of the fan. It will be
necessary to adjust the Transmitter Simulator during system start-up to
simulate the normal start-up sequence. The best method should be to
control the Transmitter Simulator between the zero building pressure
value and Normal operating value as the system start’s up. Observe and
compare DP gauge and HMI DP indication (STATUS Screen). The
normal operating value is about 8ma.

During startup, the signal produced by Transmitter Sirtiulator #1 will
control FE-002 speed.

Since the Room 102 DP is an artificial signa!, the Transmitter Simulator
will directly control FE-002. The tester must monitor Room 102 DP, GBE
DP, FE-002 HEPA DP, and FE-002 CFM during this section. Do not
exceed Room 102 DP of -0.5" H2O.

The following control action is expected: This is contrary to the previous
test section.

If Transmitter Simulator current is increased, fan speed will increase in an
attempt to decrezse room 102 DP.

If Transmitter Simulator current is decreased, fan speed will decrease in
an attemptto increase Room 102 DP.

Wher: the Room 102 HIGH-HIGH Press Alarm is received, FE-002 speed
wili be limited by the MIN and MAX setpoints. This will limit FE-002 VFD
to the min/max mode setpoints, as read on HMI.

This mode is locked and requires system restart to reset.

While monitoring Room 102 DP, GBE DP, FE-002 HEPA DP, and FE-002
Flowrate, Start Ventilation system by depressing F9 on the HMI Display.

Control and stabilize FE-002 Flow and Room 102 DP with Transmitter
Simulator #1. Target is Room 102 DP of -0.25" H20 as read on.local
indicator (PDI-022).
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\/ 8.9 Adjust Transmitter Simulator #1 to-demonstrate control of FE-002 Flow
and Room 102 DP.

NOTE: The testers should read and understand the following before proceeding.
Control of FE-002 will be controlled directly with the FE-002 VFD in
manual mode. Establish communication with VFD operator, Gauge
Monitor, and HMI Operator to insure control of ventilation system.
Control mode will change when “ROOM 102 HIGH-HIGH PRESSURE"

alarm is received.

\/ 8.10 At FE-002 VFD, select manual contrdl. Control system using FE-002 VFD
controls. Target is Room 102 DP of -0.25” H20 as read on local indicator
(PDI-022).

/ 8.11 Adjust Transmitter Simulator output #1 upward while monitoring the T11:1

timer enable and the Room 102 Static Pressure on the HMI

\/ 8.11.1. When the timer is enabled record the Room 102 Static Pressure
value indicated on the HMI
Record Value:  — 04 AD

Acceptance Criteriori:’-0.15 +/- 0.02

N

8.11.2. Verify the "ROOM 102 HIGH PRESSURE” Alarm is received 60
seconds lafer. Record the delay.

Record Value: JgD AdY

Acceptance Criterion: 60 Seconds +/-1

\/8.12 Adjust Transmitter Simulator output #1 upward while monitoring the T11:2
timer enable and the Room 102 Static Pressure on the HMI

\/ 8.12.1. When the timer is enabled record the Room 102 Static Pressure
value indicated on the HMI
Record Value: —0.0S" APH &l2/67

(
Verify Value: ___~¢05" M Lf/“[/o?‘
$Acceptance Criterion: -0.05 +/- 0.02
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fom 162 HIOH UIGH PRESKE
Verify the “GBEHIGHPRESSURE” Alarm is received 30 seconds later.

Record the delay.
Record Value: 30 A

Acceptance Criterion: 30 Seconds +/-1

Expected results:
HVA-001 Shutdown

Verify DMM across CR4 indicates 0 VDC. This indicates HVA-001 has

shutdown.

Stop ventilation system by depressing F10 on HMI Dispiay.
De-energize Transmitter Simulator #1.

Remove Transmitter Simulator #1 and restore wiring.

Place FE-002 in Automatic Mode.
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FE-002 Flow Verification Test
FE-002 Flow Verification. FR 5.6, 5.7

9.0
\/ 9.1

9.2
9.3

94

K ERRK

9.5

N

O
—
m

/[ es

v~ 97

\/ 9.8
v

9.9

NOTE:

Ih Ventilation Control Cabinet , locate leads for FY-201, Flow DP.

Slot 5, Input 0. Transmitter terminals are preferred.
Note designation: T.:dr/o on Lebf~ \'\MJ Tctmi\nw[s A04

Lift both field side leads and cover exposed leads with tape.

Verify Transmitter Simulator #1 output is zeroed and de-energized.
Land leads from Transmitter Simulator #1. Mark as #1:

4-20 ma will correspond to 0 to 0.5” H20 or 0 to §659 CFM
Energize transmitter and set Transmitter Simu!ator #1 to 4 ma.

The testers should read and understand the following before proceeding.
During the start-up, the error signal produced by the flow signal
(Transmitter Simulator) influences the start-up of the fan. It will be
necessary to adjust the Transmitter Simulator during system start-up to
simulate the normal starzup sequence. The best method should be to
control the Transmitter Simulator between the OFF value and Normal
operating value as the system start’s up. The normal operating value is

about 8 ma.
Start Ventilation system by depressing F9 on the HMI Display.

Control and stabilize Room 102 DP with Transmitter Simulator #1.
Target is Room 102 DP of -0.25” H20 as read on PDI-022.

Verify system starts normally.

Adjust Transmitter Simulator #1 to demonstrate control of FE-002 Flow
and Room 102 DP.

The testers should read and understand the following before proceeding.
Control of FE-002 will be controlled directly with the VFD in manual mode.
Establish communication with VFD operator, Gauge Monitor, and HMI
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Operator to insure control of ventilation system.
Control mode will change when “FE-002 LOW LOW FLOW?” alarm is

received.

1/ 9.10 AtFE-002 VFD, select manual control. Control system using VFD
controls. Target is Room 102 DP of -0.25” H20 as read on PDI-022.

\/ 9.11 Adjust Transmitter Simulator #1 to display about 3500 CFM on FE-002

Flow.

9.12 Adjust Transmitter Simulator output #1 downward while monitoring the
T11:18 timer enable and the FE-002 flow on the HMI

<l

9.12.1. When the timer is enabled record the FE- 002 flow value indicated
on the HMI
Record Value: 2949 Aoy
Acceptance Criterion: 3000 +/-150

<

9.12.2. Verify the “FE-002 LOW.FLOW" Alarm is received 1 second later.
Record the delay.
Record Value: | AU

Acceptance Criterion: 1 Second +/-1

9.13 Adjust Transmitter Simulator output #1 downward while monitoring the
T11:19 timer enable and the FE-002 flow on the HMI

< kK

9.13.14:'When the timer is enabled record the FE-002 flow value indicated
¢n the HMI

Record Value: \949 MoH

Acceptance Criterion: 2000 +/-100

\/ 9.14 Verify the “FE-002 LOW LOW FLOW” Alarm is received 1 second later.
Record the delay.
Record Value: \ ADH,

Acceptance Criterion: 1 Second +/-1

L~ 9.15 Stop ventilation system by depressing F10 on HMI Display.
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/_ 9.16 Remove Transmitter Simulator #1 and restore Transmitter wiring.

v~ 9.17 On FE-002 VFD, select Automatic Mode.
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HVA-001 Flow Test
10.0 HVA-001 Flow Tests. 7.2, 7.3
/ 101 Ih Ventilation Control Cabinet , locate leads for FY-101, Flow DP.

Slot 5, Input 7. Transmitter terminals are preferred. MDY &-L1-07

Note designation: L Hand Termind E"”E,T‘“""“’I I:4/4’7 MDA

__\é 10.2 Lift both field side leads and cover exposed leads with tape.

_\_/_ 10.3 Verify Transmitter Simulator #1 output is zeroed and de-energized.
_l_ 10.4 Land leads from Transmitter Simulator #1. Mark as #1.

NOTE: 4-20 ma will correspond to 0 to 0.5” H20 or 0 to 15,070 CFM

_\_/_ 10.5 Energize transmitter and set Transmitter Simu!lator #1 to 10 ma.

_\_/_ 10.6 Start Ventilation system by depressing £9 on the HMI Display.

_/_ 10.7 Verify system starts normally.

__\/_ 10.8 Adjust Transmitter Simulator #1 for about 3500 CFM indication on HMI.

10.9 Adjust Transmitter Simu'ztor output #1 downward while monitoring the
T11:20 timer enable and the HVA-001 flow on the HMI

\/ 10.9.1. When the timer is enabled record the HVA-001 flow value indicated
on the HMI
Record Value: 2000 Aoy

Acceptance Criterion: 2000 +/-100

<

10.9.2. Verify the “HVA-001 LOW FLOW” Alarm is received 1 second later.
Record the delay.

Record Value: l ADv

Acceptance Criterion: 1 Second +/-1

10.10 Adjust Transmitter Simulator output #1 downward while monitorin;; the
T11:21 timer enable and the HVA-001 flow on the HMI

\/ 10.10.1. When the timer is enabled record the HVA-001 ﬂoW value
indicated on the HMI
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Record Value: 1000 AOd
Acceptance Criterion: 1000 +/-75

_\_/_ 10.11 Verify the “HVA-001 LOW LOW FLOW” Alarm is received 1 second later.
Record the delay.
Record Value: ADH
Acceptance Criterion: 1 Second +/-1

\/ 10.12 Stop ventilation system by depressing F10 on HMI Display.

v/ 10.13Remove Transmitter Simulator #1 and restore Transmitter wiring.
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Freeze Protection Test
11.0 Freeze Protection. FR 9.1

INFO TABLE 4 to -20 ma equivalent 0 to 135 °F

4 0°F
8.74 40°F
12 67.5°F
20 135
NOTE: Low Temperature alarms are expected during Transmitter Simulator
setup.

__l_ 11.1 In Ventilation Control Cabinet , locate leads for TE/TT-001, Room
Temperature Transmitter.
Slot 4, Input 1.
Note designation: 'fw\?vé— Wodual 3, 'C-«gw**‘( A0

11.2 Lift both field side leads and cover exposed leads with tape.

11.3 Verify Transmitter Simulatoc #1 output is set to 12mA.

v _ 11.4 Land leads from Tranzmiitter Simulator #1. Mark as #1.
NOTE 4-20 ma will correspond to 0 to 135°F

11.5 In Ventilatior Control Cabinet , locate leads for TE/TT-002, Attic
Temperature Transmitter.
Slot-4, Input 2.
Note designation: Iv\@u* Mofvo| 3 ) L’pw #C AOH

11.6 Lift both field side leads and cover exposed leads with tape.
11.7 Verify Transmitter Simulator #2 output is 12mA.

11.8 Land leads from Transmitter Simulator #2. Mark as #2.
NOTE: 4-20 ma will correspond to 0 to 135°F.

v/ 11.9 Verify all arms clear.

i/ 11.10 Start Ventilation system by depressing F9 on the HMI Display.
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/ 11.11 Verify Normal Startup.

/ 11.12 Adjust Transmitter ip‘imulator #1 output downward while monitoring the TE-
—_— _ ADH #-20-67

Te
001 prafre on the HMI

\/ 11.13When the “TE-001 LOW TEMP” Alarm is received record the TE-001
temperature value indicated on the HMI
Record Value: §0 AOH

Acceptance Criterion: 40 +/-1

__\( 11.14 Expected Results:
Alarm
HVA-001 Shutdown
FE-002 Shutdown.

11.15 Verify Freeze Protection Alarm.

11.16 Increase Transmitter Simulator #1 until Freeze Protection Alarm Clears.
11.17 Verify Fans FE-002 and HVA-G01 DO NOT RESTART.

11.18 Stop ventilation system by depressing F10 on HMI Display.

11.19 Start Ventilation sysism by depressing F9 on the HMI Display.

11.20 Verify Normal Startup.

11.21 Adjust Trarnsmittar4szigng_{ator #2 output downward while monitoring the TE-

Tean
002 £ideeure on the HMI

< RRRRISRE

11.22 Vhen the “TE-002 LOW TEMP” Alarm is received record the TE-002

temperature value indicated on the HMI
Record Value: 40 pOY

Acceptance Criterion: 40 +/-1

<

11.23 Expected Results:
Alarm
HVA-001 Shutdown
FE-002 Shutdown.
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\/1 1.24 Verify Freeze Protection Alarm. -

11.25 Increase Transmitter Simulator #2 until Freeze Protection Alarm Clears.
11.26 Vérify Fans FE-002 and HVA-001 DO NOT RESTART.

11.27 Stop ventilation system by depressing F10 on HMI Display.

11.28 Adjust Transmitter Simulator #2 output downward until TE-002 reads
20°F and the “TE-002 LOW TEMP” alarm is received,

11.29 On HMI, Depress Freeze Protection Override AND start stopwatch.

RERREN

11.30 Start Ventilation system by depressing F9 on the HMIDisplay.

Note: Status can be monitored with Laptop by monitoring T12:10.

<

11.31 (About 30 minutes later) When Ventilation system shuts down, stop
stopwatch and record time: | 800 Sccawsls = 30w Apy

Acceptance Criterion: 30 Minutes +/-1

11.32 Stop ventilation system by depressing F10 on HMI Display.

zZ
O‘X
|
m

Low Temperature alarms are expected during channel restoration.
\/ 11.33 Remove Transmitter Simulator #1 and restore wiring.

V' 11.34Remove Transmitter Simulator #2 and restore wiring.
v 11.35 Remove ail DMM from PLC cabinet.
\/__ 11.36 Start Ventilation system by depressing F9 on the HMI Display.

\/ 11.37 Verify System Starts normally.
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Maintenance Mode Tests
12.0 Maintenance Mode Test. FR 10.1, 10.2, 10.3, 10.4

_\_/_ 12.1 Perform one of the following:
_3[_ 12.1.1. Remove PLC Force from section 6.
OR
_i_\f_&_ AOU 12.1.2. Restore Transmitter leads for FE-003 Manual Mode, Slot 2, In 1.
_\l_ 12.2 On HMI, depress and hold TEST ALARM.
_/ 12.3 Verify ALARM TEST Alarm.
__\L 12.4 On HMI, release TEST ALARM.

NOTE: Window Replacement mode changes controi Mode of FE-003. FE-003
will attempt to control on the FE-003 HEPA filter with the greatest DP with
a setpoint of 4.5" H20.

It is not required to let FE-003 abtain maximum speed.

\/12.5 On the HMI MAINTENANCGE Screen, depress Window Replacement
Mode.

12.6 Verify Maintenarice Mode Alarm.

12.7 Verify FE-CG3 speed increase, as indicated by an decrease in GBE DP,
WCG DP, or an increase in FE-003 Flow indication.

12.8 Deapress NORMAL OPERATIONS

12.9 Verify Maintenance Mode Alarm Clears.

WCG DP, and FE-003 Flow indication
12.11 Set the “CUTTING CHAMBER SETPOINT” to -0.50
12.12 On the HMI MAINTENANCE Screen, depress Large Bag-Out Mode.

12.13 Verify Maintenance Mode Alarm.
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\/ 12.14 Verify that FE-003 modulates to maintain a GBE pressure of -0.50in wc
nominal
V' 12.15Set the “CUTTING CHAMBER SETPOINT” to -0.40

\/__ 12.16 Verify that FE-003 modulates to maintain a GBE pressure of -0.40inwc

nominal
o Do
NA~ 1217 Yerify Maintemance-Mode-Atarm- AOH 4-21-01
v~ 12.18 Depress NORMAL OPERATIONS
v 12.19 Verify Maintenance Mode Alarm Clears.

NOTE: The testers should read and understand the followirig before proceeding.
Control of FE-003 will be controlled directly with the VFD in manual mode.
Establish communication with VFD opersator, Gauge Monitor, and HMI

Operator to insure control of ventilation system.
_\[12.20 At FE-003, Select Manual Contral
l 12.21 Verify Maintenance Mode Alarm.
_\_Z1 2.22 At FE-003, Select Autn Control

" 12.23Verify Maintenance Mode Alarm Clears.
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VED Fault Test for FE-002 and FE-003
13.0 VFD Fault alarm testing. FR 12.0, 12.1, 12.2

o/ 13.1 Start the ventilation system in normal mode.

/_ 13.2 Once system has stabilized:

Acceptance Criterion: 30 Seconds +/-d

V 13.2.1. Using the FE-002 VFD display, change Parameter 1403 from 4
(Fault) to 3 (Fault (-1)) AND start stop watch
\/ 13.2.2. (About 30 seconds later) The PLC will generate a FE-002 VFD
Fault alarm.
v 13.2.3. Record the time _ 3 0 ADH

13.2.4. Using the FE-002 VFD display, change Parameter 1403 from 3
(Fault (-1)) to 4 (Fault)

v/ 13.3 Reset the FE-002 alarm and allow system to return to normal operations

X fu% 13.3.1. Using the FE-003 \/¥'D display, change the VFD Parameter for the
% 01 \°3%  VFD Run Relay from“Run” to “Fault(-1)" AND start stop watch.

\/ 13.3.2. (About 30 seconds later) The PLC will generate a FE-003 VFD

Fault alarm.

v 13.3.3. Record the time _2© ADU
Acceptance Criterion: 30 Seconds +/- 1

X See  Secles,  13.3.4. Using the FE-003 VFD display, change the VFD Parameter for the
%w?m 19:60 VFD Run Relay from “Fault(-1) to “Run’

\/ 13.4 Reset the FE-002 alarm and allow system to return to normal operatlons
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Loop Stability Test for FE-002 and FE-003
14.0 Loop stability and tuning test. FR Good Engineering Practice.

_\/_ 14.1 Sfart the ventilation system in normal mode.

_\_/_ 14.2 Verify that the system starts and operates normally

_;/__ 14.3 When FE-002 has stabilized perform a stability test as follows:
_;[ 14.3.1. Adjust the building pressure setpoint to -0.30 in w.c.

v~ 14.3.2. Monitor the FE-002 fan speed and building pressure as the system

re-stabilizes.

\

14.3.3. If needed, based on the response of the sysiem, adjust FE-002 PID
loop tuning parameters.

Acceptance Criterion: Subject to Test Specialist best engineering
judgment but in no case should the cseillation of the system leave the
-0.15” to -0.50” range.

14.3.4. Adjust the building prassure setpoint to -0.25" in w.c.

14.3.5. Monitor the FE-CU2 fan speed and building pressure as the system

re-stabilizes.

14.3.6. If PID lucp tuning parameters were adjusted in step 13.3.3 then

return to sizp 13.3.2 and repeat until no adjustments are required.
14.3 7. 'Record the changes (if any) to the tuning parameters.
14.4 When FE-003 has stabilized perform a stability test as follows:
14.4.1. Adjust the GBE pressure setpoint to -0.55 in w.c.

14.4.2. Monitor the EF-003 fan speed and GBE pressure as the system re-

stabilizes.

< RRRR B KR

14.4.3. If needed, based on the response of the system, adjust the FE-003
PID loop tuning parameters.

Acceptance Criterion: Subject to Test Specialist best engineering
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judgment but in no case should the oscillation of the system leave the
-0.30" to -1.00” range.

14.4.4. Adjust the GBE pressure setpoint to -0.50" in w.c.

14.4.5. Monitor the FE-003 fan speed and GBE pressure as the system re- -

stabilizes.

14.4.6. If PID loop tuning parameters were adjusted in step 13.4.3 then

return to step 13.3.2 and repeat until no adjustments are required.
14.5 Record the changes (if any) to the tuning parameters.
14.6 Tests complete.

14.7 On Laptop, Verify all PLC forces removed.

Rk k K Rk

14.8 Remove laptop.
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Post Testing Restoration Test
15.0 Post Testing Verifications

Yy 151 Record all the following data in the following table:
15.1.1. Verify normal indication for GBE and WCG DP on HMI.
15.1.2. Verify normal indication for Room 102 DP on HMI.

15.1.3. Verify normal readings for FE-003 HEPA Filters (Greater than

Zero).

15.1.4. Verify normal reading for FE-002 HEPA Filter (Greater than zero).
15.1.5. Verify normal indication for FE-003 Flow oix HMI

15.1.6. Verify normal indication for FE-002 Flow on HMI

15.1.7. Verify normal indication for HVA-001 Flow on HMI

<kkkk KRK

15.1.8. Verify normal indication for 2oth Room Temperature indicators on
HMI

(/_ 15.2 Tests complete.
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Record the following Data:

SCP-07-TA-50-69-001

Reading Instrument Section 1 Section 15
FE-003 VFD percent Speed | At VFD 23,2 M2 3.4 He
FE-003 VFD percent Speed | VFD Speed @ HMI 22 % 5%
FE-002 VFD percent Speed | At VFD 44,2 Vo 43.4 U
FE-002 VFD percent Speed | VFD Speed @ HMI 14% 147
HEPA #2 DP PDI-012 0.3 0.3
PRE FILTER PDI-014 0.0 005
HEPA #2 DP PDT-301 PY-301 @ HMI 0.%% 0.33
HEPA #1 DP PDI-013 0> A
HEPA #1 DP PDT-302 PY-302 @ HMI .30 0.0
FE-002 HEPA PDI-020 g O
FE-002 HEPA PDT-203 PY-203 @ HMI 0.0 0.00
FE-003 Flow FI-002 1 oo cen (100 c ¥
FE-003 Flow FY-301 @ HMI 450 AN 470 Cpn
FE-002 Flow FT-201 FY-201 @ HMI 000 cem P00 CM
HVA-001 FT-101 FY-101 @ HMi a3 ssthe | 5§30 CEa
Room DP PDI-022 ¢ -.1% -.2€
Room DP PDT-601 PC-601 @ HMI -4 -5
GBE Pressure PD!-031 -.S0 - 50
GBE Pressure FPDI-032 -.§0 ~+§S0
GBE Pressure PDT-501 'PC-501 @ HMI -, SO -~ 50
WCG Pressure . PDI-033 — 45 -4<
WCG Pressure A PDI-034 ~0.4S -.45
WCG Pressure PDY-502 PC-502 @ HMI = 0.47 ~ B0
Data Recorder Initial and Date Oy Gz0-07 | AW ¢u-07
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