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PURPOSE ¢

The purpose of this procedure is to conduct tracer gas testing on the control
room envelope and the associasted HVAL systams LAT corporation will determine
the quantity of air in-leakage into the control roam emvelops via the control
roam HVAC system(PV) negative pressure ducting outside of the control roam
enmvelope and the positive prvnsmv fucting inside the control room emvelope of
the computer and miscellansous system(OV). All testing will be dore in the
weident mode for the PV and OV HVAL systams

SCOPE: !

The scope of this test is outlined in a letter to D. B. Wosniak, CBCo., from
D. H. Flens, Sargent & lundy, dated 12/26/950. A copy of this letter is
ontained in attachment 12 for reference puposes. The following two
paragraphs summarize the scope of the test.

T™e in-leakage testing on the negative pressure ducting on the PV system will
be done in 5 different locations. These locations consist of the return air
juct work in the T9C, unit 2 outer cable spreading room(630' level), corridor
utside of the HVAC equipment room(617' level), HVAC equipment room, and the
unit 2 purge exhaust pienum. In these locations a hamogeneous concentration
f the tracer gas is established outside of the ducting, eithar in a roam or
in & visqueen tent, and samples are taken for analysis from inside the
ducting. The testing done in the HVAC equipmant room and the unit 2 purge
exhaust plenum will be done with a worst case single failure open of the PV
train bubble tight damper.

T™he in-leakage testing done on the positive pressure ducting of the OV systam
will be dore in one location, the control roam. A homogansous concentration
of the tracer gas is established inside the ducting and samples are taken for

analyeis from outside the ducting.

A piping and instrumentation diagram(P&ID) along with a physical diagrame will
be included in each attachment of the test for locations being tested in that

attachmant, All drawings will be attached to the test st the time of the
test .

M_LW that are used are non-toxic and are used i1, extremely sv___@_._;
luantxt concentration parts per million thru trilllon(PPM, PPR,
A h tracer gasses that are being used are SF6(sulfur- hexa'f"nr“'E. an
L. ermt concentrations. The injection 'geuases used, use SF6 mixed with
nitrogen(N2) to predetermined mixture ratices(l to 20%) by the test vendor
These mixtures are then injected into the infection areas to get desired
oncentrations (PPM-PPT) All tracer gasses that are used have a Material
Safety Data Sheet (MSDS) on file with the Industrial Hygiene and Safety
ordinator. A copy of the MSDS is included in attachment 13




TSSP-002-91
REV 0
DATE:02/07/91

1.0 PRERSQUESITES |

o,

3.1

L]
L* I I 8

s
o

QA PV TRAIN SHALL BE OPERABLE.

OB PV TRAIN SHALL BE OPERAHLE.

ONE OV SYSTEM TRAIN SHALL BE OPERABLE .

1 AUXILIARY BUILDING SUPPLY FAN SHALL BE RUNNING.

2 AUXILIARY BUILDING EXHAUST FANS SHALL BE RUNNING, AT LEAST ONE N
EACH UNIT VENT STACK.

ALL DOORS IN CONTROL ROOM ARE CLOSED.

ALL DOORS IN CONTROL ROCM MAVE “TEST IN PROGRESS PLEASE KEEP DOORS
CLOSED EXCEPT FOR NORMAL BGRESS" SIGNS HUNG ON THEM.

THE FOLLOWING DRAWINGS ARE INCLUDED IN THE APPLICABLE ATTACHMENTS FOR
THE SEGMENT OF THE TEST BEING PERFORMED. THE DRAWINGS ARE M-81, M-115,
M=317 SHT 1, M-318, M-319, M-382 SHT 1.

0 PRECAUTIONS:

THERE ARE NO SPECIAL PRECAUTIONS NEEDED.

0 SPECIAL TEST EQUIPMENT:

ALL TEST EQUIPMENT WILL BE SUPPLIED BY THE TEST VENDOR.
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6.0 PROCEDURE !

T NOTE : T
! mmmmmmsmmmnxcmmm |
| EXTREMELY SMALL mﬁwmm(’m PPT RANGES). THE |
! mmmm3muxmmmmms1’r :
! - : ,

| TMIS SPGMENT CONSISTS OF TESTING THE NEGATIVE PRESSURE PV DUCT IN VER-!
! TICAL CHASE UP TO AND INCLAUDING OUCT IN CEILING OF OLD TSC. !

6.1.1 VERIFY ALL TEST PREREQUISITES ARE MET.

6.1.2 VERIHWWW!!WISWMWWDIM
TECHNICAL SUPPORT CENTER OUN THE 642' LEVEL.

1.4 OBTAIN SHIFT ENGINEER'S PERMISSION TO START THE TEST.
¢ OBTAIN UNIT 2 SUPERVISOR'S PERMISSION TO START THE TEST.
S OBTAIN UNIT 2 NSO'S PERMISSION TO START THE TEST.

1.6 KECON) PV SYSTEM TRAIN THAT IS RUNNING.

7 SECURE OR VERIFY SECURED ONE TRAIN ON THE OV SYSTEM.

S O O D D
—

£.1.8 STANT OR VERIFY RUNNING ONE CONTROL ROOM EMERGENCY MAKE-UP

6.1.9 RECORD AUXILIARY BUILDING PRESSURE ON OPDI-AV93A, AT OCBOS
IN. WC.

6.1.10 RECORD CONTROL ROOK PRESSURE ON OPDI-PV20A, AT OCBOS.
IN. WC.
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. ik NOTE
|__THE FOLLOWING 2 STEPS SHOULD BE DONE CONCURRENTLY .

11 VERCFY SYSTEM LINEUP DOCUMENTED ON THE LAT VENTILATION LINEUP
SHEE'T (APPENDIX B OF ATTACHMENT 1) 1S CORRECT.

12 INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT 1 ON THE
DUCTING IN THE VERTICAL PIPE CHASE AND CEILING OF QLD TSC.

11 WHEN TESTING 1S FINISHED ON RUNNING PV TRAIN, THEN START THE
PV SYSTEM TRAIN THAT 1§ SECURED.

14 SECURE THE PV SYSTEM TRAIN THAT WAS JUST TESTED(RECORDED IN
IN STEP 6.1.6).

.15 RECORD AUXILIARY BUILDING PRESSURE ON OPDI-AVS3A, AT OCBOS
IN. WC.

11,16 RECORD CONTROL ROOM PRESSURE ON OPDI-PV20A, AT OCBOS.
_IN. W

1

B

T TR
| THE FOLLOWING 2 STEPS SHOULD BE DONE CONCURRENTLY .

.17 VERIFY SYSTEM LINEUP DOCUMENTED ON THE LAT VENTILATION LINEUP
SHELT (APPENDIX B OF ATTACHMENT 2) 1S CORRECT. ™

.18 INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT 2 (N THE
DUCTING IN THE VERTICAL PIPE CHASE AND CEILING OF QLD TSC.

.19 WHEN TESTING 1§ FINISHED ON THE RUNNING PV TRAIN THEN,
START OV SYSTEM TRAIN THAT IS SECURED.

.20 NOTIFY UNIT 2 NSO THIS TEST SEGMENT IS COMPLETE.
.21 NOTIFY UNIT 2 SUPERVISOR THIS ™EST SEGMENT 1S COMPLETE.
.22 NOTIFY SHIFT ONGINEER THIS TEST SEGMENT IS COMPLETE.

SRR
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SEQMENT 2

.2 VFRIFY ALL TEST PREREQUISITES ARE MET.
.3 OBTAIN SHiFT ENGINEER'S PERMISSION TO START THE TEST.

4
.5 OBTAIN UNIT 2 NSO'S PERMISSION TO START THE TEST
6

.7 SECURE OR VERIFY SECURED ONE TRAIN (N THE OV SYSTEM.
(8 RUN OR VERIFY RUNNING ONE CONTROL ROCM EMERGENCY MAKE-UP

.9 RECORD AUXILIARY BUILDING PRESSURE ON OPDI-AV93A, AT 0CBOS

.10 RECORD cmmmm PRESSURE ON OPDI-PV20A, AT OCBOS.
IN. WC.

1 NOTE T
! mlssmmxmwmxmmmmwmm'

|__IN CABLE SPREADING ROCM(RISER).

.1 VERIFY VISQUEEN TENT 1S BUILT AROUND THE FIRE DAMPER ACCESS

DOOR IN THE UNIT 2 CAHLE SPREADING ROOM.

OBTAIN UNIT 2 SUPERVISOR'S PERMISSION TO START THE TEST.

RECORD PV SYSTEM TRAIN THAT IS RUNNING.

FAN,

IN. WO,

HERRRRERE

.14 SECURE THE PV SYSTEM TRAIN THAT WAS JUST TESTED (RECORDED IN

.16 RECORD CONTRCOL ROOM PRESSURE ON OPDI-PV20A, AT OCBOS.

.11 VERIFY SYSTEM LINEUP DOCUMENTED ON THE LAT VENTTLATION LINEUP

SHEET (APPENDIX B OF ATTACHMENT 3) IS CORRECT.

12 INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT 3 ON THE

NESNTTVE PRESSURE PV DUCT IN THE CABLE SPREADING ROCOM(RISER).

.13 WHEN TESTING IS IS FINISHED ON THE RUNNING PV TRAIN, THEN

START THE PV SYSTEM TRAIN THAT IS SECURED.

q 1

IN STEP 6.2.6).

.15 RECORD AUXILIARY BUILDING PRESSURE ON OPDI-AVS3A, AT OCBOS

IN. WC.

IN. WC.
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.2.17 VERIFY SYSTEM LINEUP DOCUMENTED ON THE LAT VENTILATION LINEUP

1

SHEET (APPENDIX B OF ATTACHMENT 4) 1S CORRECT.

(18 INFORM LAY TO PERFORM TRACER GAS TEST PER ATTACHMENT 4 ON THE

NEGATTVE PRESSURE PV DUCT IN THE CABLE SPREADING ROCM(RISER) .

2,19 WHEN TESTING 1§ FINISHED ON THE RUNNING PV TRAIN

.2.20 NOTIFY UNIT 2 NSC THIS TEST SEGMENT 1S COMPLETE.
2,21 NOTIFY UNIT 2 SUPERVISOR THIS TEST SEGMENT 1S COMPLETE.
+2.22 NOTLFY SHIFT ENGINEER THIS TEST SEGMENT 1S COMPLETE.

THEN, START (W SYSTEM TRAIN THAT IS SECURED.

BRR
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SEGMENT .

THIS SEGMENT CONSISTS OF TESTING THE NEGATIVE PRESSURE PV DILT IN
VESTIBULE QUTSIDE UF HVAC BEQUIPMENT ROCM.

VERIFY ALL TEST PREREQUISITES ARE MET

VERIFY VISQUEEN TENT IS BUILT AROUND THE RETURN DUCTING IN
ORRIDOR ON THE 617’ LEVEL OUTSIDE OF THE HVAC EQUIPMENT ROLM

BTAIN SHIFT ENGINEER'S PERMISSION TO START THE TEST.
BTAIN UNIT 2 JUPERVISOR'S PERMISSION TO START THE TEST
BTAIN UNIT 2 NG'S PERMISSION TO START THE TEST
RECORD PV SYSTEM TRAIN THAT IS RUNNING.
SECURE ONE TRAIN ON THE OV SYSTEM

8 START OR VERIFY RUNNING ONE CONTROL ROOM EMERGENCY MAKE-UP
FAN.

RECORD AUXILIARY BUILDING PRESSURE ON OPDI-AVIIA, AT OCBOS
__IN. W
RECORD CONTROL ROOM PRESSURE ON OPDI-PV20A, AT OCBOS.
IN, WC.

NOTE :
| THE POLLOWING 2 STEPS SHOULD BE DONE CONCURRENTL'

13 VERIFY SYSTEM LINEUP DOCUMENTED ON THE LAT VENTILATION LINBUP _
SHEET (APPENDIX B OF ATTACHMENT 5) 1S CORRECT. TS

12 INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT > FOR THE
DUCT IN THE VESTIBULE OUTSIDE OF * AC BEQUIFENT ROOM.

13 WHEN TESTS IS FINISHED ON THE RUNNING PV TRAIN THEN, START
THE PV SYSTEM TRAIN THAI IS SECURED

SECURE THE PV SYSTEM TRAIN THAT WAS JUST TESTED (RECORDED IN
STEP 6.3.6).

RECORD AUXILIARY BUILDING PRESSURE ON OPDI-AV93A, AT OCBOS
____ IN. WC,
RECORD CONTROL ROOM PRESSURE ON OPDI-PVZ0A, AT OCBOS
IN. WC
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T NOTE
1 THE FOLLOWING 2 STEPS SHOULD BE OONE CONCURRENTLY .

6.3.17 VERIFY SYSTEM LINEUP DOCUMENTED ON THE LAT VENTILATION LINEUP
SHEET (APPENDIX B OF ATTACHMENT 6) IS CORRECT.

6.3.18 INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT 6 FOR THE
DUCT IN THE VESTIBULE OUTSIDE OF HVAC BQUIPMENT ROOM.

§.3.19 WHEN TESTING 1§ FINISHED ON THE RUNNING PV TRAIN
THEN, START OV SYSTEM TRAIN THAT 1§ SECURED.

6.3.20 NOTIFY UNIT 2 NSO THIS TEST SEGMENT 1S COMPLETE.
6.3.21 NOTIFY UNIT 2 SUPERVISOR THIS TEST SEGMENT 1§ COMPLETE.
6.3.22 NOTIFY SHIFT ENGINEER THIS TEST SEGMENT 1§ COMPLETE.

RN

11
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4.6 VERIFY BYPASS IS INSTALLED CORRECTLY.

.7 START OR VERIFY OB PV TRAIN RUNNING,

.8 SECURE OR VERIFY OA PV TRAIN IS SECURED.

.9 SECURE OF VERIFY SECURED ONE TRAIM ON THE OV SYSTEM.

4,10 START OR VERIFY RUNNING (E CONTROL ROOM EMERGENCY MAKE-UP

.11 RECORD AUXILIARY BUILDING PRESSURE ON IPDI-AVSIA, AT OCBOS

.12 RECORD CU’I!:L'CKIN PRESSURE ON OPDI1-PV20A, AT OCBOS.

TSSP-002-91
REV 0
DATE:02/07/91
SEQMENT ¢

T O T
| THIS SEGMENT CONSISTS OF TESTING THE Nb. STVE PRESSURE PV DUCT IN THE |

1_HVAC BQUIPMENT ROCM. =

.1 VERIFY ALL TEST PREREQUISITES ARE MET.

.2 OBTAIN SHIFT ENGINDER'S PERMISSION TO START THE TEST.

.3 OBTAIN UNIT 2 SUPERVISOR'S PERMISSION TO START THE TEST.

4 OBTAIN UNIT 2 NSO'S PERMISSION TO START THE TEST

5  PNUEMATICALLY BYPASS 08V-PV4l, IN OLP19, TO FAIL OPEN THE OB

PV TRAIN BUBBLE TIGHMT DAMPER OFCV-PV43.

rm‘

IN. WC,

[ [ 444444]]]]

.13 VERIFY SYSTEM LINEUF DOCUMENTED ON THE LAT VENTILATION LINEUP

SHEET (APPENDIX B OF ATTACHMENT 7) 1S CORRECT.

.14 INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT 7 FOR THE

|

NEGATTVE PRESSURE PV DUCT IN HVAC EQUIPMENT ROOM.

.15 WHEN TESTING 1S COMPLETE ON OB PV TRAIN » REMOVE PNUEMATIC

BYPASS ON 0SV-PV43, IN OLP19, TO CLOSE PV TRAIN BUBRLE ~ M
TIGHT' DAMPER OFCV-PV43.



4,29 START OV SYSTEM TRAIN THAT 1S SECURED.

.4.31 NOTIFY UNIT 2 SUPERVISOR THIS TEST SEGMENT IS COMPLETE.

TSSP-002-91

REV 0

DATE:02/07/91
.16 INDEPENDENTLY VERIFY PNUEMATIC BYPASS IS REMOVED.

.
.17 PNUEMATICALLY BYPASS 08V-PV42, IN OLP18, TO FAIL OPEN
THE OA PV TRAIN BUBBLE TIGHT DAMPER OFCV-PV42, |
.18 VERIFY BYPASS 1S INSTALLED CORRECTLY.
~——
19 START OA PV TRAIN.
T
.20 SECURE OB PV TRAIN,
T
21 RECORD AUXILIARY BUILDING PRESSURE ON OPDI-AVS3A, AT OCBOS
IN. WC.
.22 RECORD CONTROL ROOM PRESSURE ON OPDI-PV20A, AT OCBOS.
IN. WC.

.23 VERIFY SYSTEM LINEUP DOCUMENTED ON THE LAT VENTTLATION LINEUP
SHEET (APPENDIX B OF ATTACHMENT 8) IS CORRECT,

.24 INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT 8 FOR THE
NEGATTVE PRESSURE PV DUCT IN HVAC PQUIPMENT ROOM.

.25 WHEN TESTING 18 COMPLETE ON OA PV TRAIN , REMOVE PNUEMATIC
BYFASS ON 0SV-PV42, IN OLP1S, TO CLOSE PV TRAIN BUBBLE ~ IM
TIGHT DAMPER OFCV-PV42,

.76 INDEPENDENTLY VERIFY PNUEMATIC BYPASS 1S REMOVED.

1

27 VERIFY OFCV-PV42 1§ CLOSED.
28 VERIFY OFCV-PV43 1S CLOSED.

.30 NOTIFY UNIT 2 NSO THIS TEST SEGMENT 15 COMPLETE.

[ 114 49 1

.32 NOTIFY SHIFT ENGINEER THIS TEST SEGMENT IS COMPLETE.

13
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SEQMENT 5

|
.
!

O

THIS SEGMENT CONSISTS OF TESTING THE PV/OV NORMAL OUTSIDE AIR INTAKE

|,

T
!
!

A
2

10

A1

VERIFY ALL TEST PREREQUISITES ARE MET.

OBTAIN SHIFT ENGINEER'S PERMISSION TO START THE TEST.
OBTAIN UNIT 2 SUPERVISOR'S PERMISSION TO START THE TEST.
OBTAIN UNIT 2 NSO'S PERMISSION TO START THE TEST

PNUEMATICALLY BYPASS 0SV-PV43, IN OLP1S, TO FAIL GPEN
THE OB PV TRAIN BUBBLE TIGHT DAMPER OFCV-PV43.

VERIFY BYPASS 1S INSTALLED CORRECTLY.

START OR VERIFY OB PV TRAIN RUNNING.

SECURE OR VERIFY OA PV TRAIN IS SECURED.

SECURE OR VERIFY SECURED ONE TRAIN ON THE OV SYSTR.

Wmvmnmmmmummm-w

mmwmmmmmx-uwn. AT 0CBOS

RECORD mrgu.‘cm PRESSURE ON OPDI-PV20A, AT OCBOS.

[ 1444444 ]]]

&

VERIFY SYSTEM LINEUP DOCUMENTED O THE LAT VENTILATION LINEUP
SHEET (APPENDIX B OF ATTACHMENT 9) IS CORRECT,

INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT 7 FOR THE
NEGATIVE PRESSURE PV DUCT IN HVAC FQUIPMENT ROOM

WHEN TESTING 1S COMPLETE ON OB PV TRAIN » REMOVE PNUEMATIC

|

BYPASE ON 0SV-PV43, IN OLP19, 10 CIOSE B PV TRAIN BUBHLE ~— 1M

TIGHT DAMPER OFCV-PV431.

14
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INDEFENDENTLY VERIFY PNUEMATIC BYPASS 1S5 REMOWEL

PNUEMS.TICALLY BYPASS 0SV-PV42, IN OLP18, TO FAIL OPEN
™E OA v TRAIN BUBBLE TIGHT DAMPER OFCV-PV4Z.
18 VERIFY BYPASS IS INSTALLED CORRECTLY
"TART QA PV TRAIN
SECURE OB PV TRAIN

RECORD AUXTLIARY BUILDING PRESSURE ON OPDI-AV93A, AT

IN. W

RECORD OONTROL ROUM PRESSURE ON OPDI-PV20A, AT OCBOS
IN., WC

et ettt et - "..;,;‘{_ ...

TNE FOLLOWING 2 STEPS SHOULD BE DONE CONCURRENTLY . oo

VERIFY SYSTEM LINEUP DOCUMENTED ON THE LAT VENTTILATION LINEUP
SHEET ( APPENDIX B OF ATTACHMENT 10) IS CORRECT.

INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT 8 FOR TWE
NEGATTVE PRESSURE PV DUCT IN HVAC BQUIPMENT ROOM.

25 WHEN TESTING 1S COMPLETY. ON OA PV TRAIN THEN, REMWE PNUEMATIC
BYPASS (N 0SV-PV42, IN OLP19, TO CLOSE THE OB PV TRAIN BUBHLE
TIGHT DAMPER OFCV-PV42

INDEPENDENTLY VERITY PNUEMATIC BYPASS 1S REMOVED.

VERIFY OPFCV-FV42 1S CLOSEL

VERIFY OFCV-PV43 1§
START OV SYSTEM TRAIN THAT

NOTIFY UNIT 2 NSC ® 1501 § 1S COMPLETE
NOTIFY UNIT 2 SUPERVIGOn IMIS TEST SEGMENT 1S COMPLETE

A A ‘

NOTIFY SHIFT ENGINEER THIS TEST SEGMENT IS COMPLETE.
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SEGMENT 6

|

O i |
THIS SEGMENT CONSISTS OF TESTING THE OV SYSTEM POSITIVE PRESSURE DICT !

1IN MAIN CONTROL ROOM. !

'l
6.2

VERIFY ALL TEST PREREQUISITES ARE MET.

VERIFY SAMPLE MANIFOLD 1§ INSTALLED ON THE OV SYSTEM DUCTING
IN CONTROL ROOM.

OBTAIN SHIFT ENGINEER'S PERMISSION TO START THE TEST.
OBTAIN UNIT 2 SUPERVISOR'S PERMISSION TO START THE TEST.
OBTAIN UNIT 2 NSO'S PERMISSION TO START THE TEST

SECURE OR VERIFY SECURED ONE TRAIN ON THE OV SYSTEM.

START OR VEAIFY RUNNING ONE CONTROL ROCM EMERGENCY MAKE-UP
FAN,

RECORD OV TRAIN THAT IS RUNNING.

SECORD AUXILIARY BUILDING PRESSURE AT OCBOS. IN. H20

B R RRREN

18

13

14
19
.16

VERIFY SYSTEM LINEUP DOCUMFNTED ON THE LAT VENTELATION LINEUP
SHEET (APPENDIX B OF ATTACHMENT 11) 1S CORRECT.

INFORM LAT TO PERFORM TRACER GAS TEST PER ATTACHMENT 11 ON THE
OV SYSTEM POSITIVE PRESSURE DUCT IN MAIN CONTROL RO(M.

START OV SYSTEM TRAIN THAT IS SECURED.

1

NOTIFY UNIT 2 NSO THIS TEST SEGMENT IS COMPLETE.
NOTIFY UNIT 2 SUPERVISOR THIS TEST SEGMENT 1S COMPLETE.

-
NOTIFY SHIFT ENGINEER THIS TEST SEGMENT 1S COMPLETE.

16
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7.0 ACCEPTANCE CRITERIA:

There is no acceptance criteria for this test. The purpose of this test was
0 perform an air in-leakage tracer gas test to quantify air in-leakage into
the control roam emvelope. The quantified air in-l into the control
room will then be used Sargent & Lundy for control roam habitability
studies.

8.0 ON_OF TS:

Performad By!:

Test Englneer
Approved W'm
Approved By:

or Designec

17
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TAILED PROCEDURES v 0
o 2/
NOTE: Each test will be performed as @ separate procecure,

The tests may be performed in any order at the
discretion of the Test Director, depending on system
avallability or operational considerations.

Jt 1s generally intended that the steps of this
procedure are performed 1in seguence, however,
activities may be performed in parallel or out of
sequence at the discretion of the Test D:rector.

Test Number __ ...

Establish appropriate ventilation lineup in the
building and note in Appendix B.

2. As directed by the Test Engineer and the Test Director,
establish the locstion of the tracer source injection
points in the building. Record the locations below!

Source A et

Source B _

Source C

Source D

o ——

3. Record Tracer gas tyve and injection concentration for
each locatioen:

Points Gas Concentration

L

e—— e —— S T —— e r———

~

D

4. identify and describe tracer sampling locations 1in
Appendix A.

$. Turn on 4 channe) analyzer and wait 30 minutes for warm
up.

€. perform calibration check on each channe! and enter
calibration check response on chromatograph log sheet.

2. Instal] regulator/valve assembly on each source bottle.

14



10.
1.

12.
13.

14,

18.

16,

17.

18,
19.

20.

21.
22,

| &M

FER 07 1991 A/ O

1t & contanuous injection test 18 planned. P.LacCe tracer
source near the center of each injection jocation.

For & non-continuous injection test indicate amount ot
tracer to be injected 1nio each source jocation.

Source A . .

(T2 B L —————

Source C

.- - -

Source D

Provide auxiliary mixing fan ventilation as required,

For & continuous injection test tracer using source A,
close shuvoff valve on regulator, open cylinder valve,
set regulator to _____ PS1IG.

Set metering valve for tracer A to .. turns.

Taie 8 background sample near the tracer A cylinder. if
background sample indicates a leak, identify and repair
leaks and take ancther sample.

For a continuous injection test using tracer source B,
close shutoff valve on regulator, open cylinder valve,
st requlator to  _ . P51Q.

Set metering valve for trace B toe ... turns,

Take % background sample near the tracer B cylinder, it
background sample indicates a Jeak, 1dentify and repair
Jeaks and take another sample.

For & continuous injectior test using tracer source C,
close shutoff valve on regulator. open evlinder valve,
set regulator to _____ PSi1g.

gSet metering valve for tracer C to _ ____ turns.

Take a background sampie near the tracer C cylinder, if
background sample indicates a leak, identify ard repair
leaks and take another sample.

For a continuous injection test using tracer source D,
close shutoftf valve on regulator. open cylinder valve,
set regulator to psig.

Set metering valve for tracer D to _____ turns.
Take a background sample near the tracer D cylinder, if

background sample indicates a leak, identify and repair
Jeaks and take another sample,

0
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i ¢ Prevare and label sample syrinaes for samplie points in
Appendix A.
— 0, Take & background sample at selected sample points,
— 25, Analyse samples for tracer gas. If background 1s free

of tracer gases, begin test., [f background samples
show appreciable tracer gas(es), contact the Test
Director and Test Engineer for further direction.

26. For & nen-continuous i1njection test, 1ntect inte
location A and record time ___ ___ .

- 4 For & continuous inijection test, open the shutoff valve
for tracer cylinder A and record time

. 28, For a nen-continuous injection test, i1nject into
location B and record time ___ _ .
. 29, For & continuous injection test, open the shutoff

valve for tracer cylinder B, and record time '

30. for a non-continuous injection test, 1nject into
location C and record time

3l. For a continuous injection test, oven the shutoff valve

for tracer cylinder C, and record time _

. '33, For a non-continuous injection test, i1nject into

Jocation D and record time Al e

33, For & continuous iniection test, oven the shutoff valve

for tracer cylinder D, and record time _ __ .

4. For & cont.nuous injection test, take samples (rom the

identified sample areas every 20 minutes for the first

hour, then 30 minuteg, then 60 minutes, and then at an

hour and @ half., Test duration and sample times may be
adjusted as required by the Test Director.

— 35, For a non-continuous injection test, wait 30 minutes
tor mixing and then take samples every minutes
for a period of

S | o After the last sample has been taken during a

continuous injection test shut off the tracer gas
bottles and record time

Cylinder A

e e e e

Cylinder B

2

Cylinder

Cylinder D

2\



3.
8.

40.

39.

4 ">

FERN7991 AW O
Analyte samples and record on chromatograph o9 sheet .

Disassemble the test assemblies and relocate 'O the
next locations as regquired,

Attach a copy of all the log sheets for this test.

Notify Shift Supervisor that testing is completed.

& A
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APPENDIX A
SAMPLE LOCATIONS

SAMPLE NUMBER LOCATION

23
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EQUIPMENT ¢
0PVO0S
oFCV-PV2IR
OPCV-PV23B
OFCV-PV28A

OFCV-PV28B

OFCV-PV22
OFCV.PV42
OFCV-PV24
0PV=011
OPCV-PVOSA
OPV-015
OPCV-PVO3A
oPVo10
OFCV-PV32A

OFCV-PV32B

OFCV-PV31A
OFCV-PV31B
OFCV-PV35
OFC'=PV43
OFCV-PV38
OpPv=012
OFCV-PVOSA
0PV=016

BTN Lhew

EQUIPMENT NAME

OA CR SUPPLY FAN
OA CR HOT DECK DAMPER
GA CR COLD DECK DAMPER

OA AIR HANDLER SMOKE FILTER
BYPASS LAMPER

OA AIR HANDLER SMOKE FILTER
INLET DAMPER

OA AIR HANDLER DISCHARGE DAMPER
OA OUTSIDE AIR ISOLATION DAMPER
OA AIR HANDLER RETURN DAMPER

OA CR RETURN FAN

OA CR RETURN FAN DISCHARGE OAMPER
OA CR MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE DAMPER
0B CR SUPPLY FAN

OB AIR HANDLER SMOKE FILTER
BYPASE DAMPER

OB AIR HANDLER SMOKE FILTER

INLET DAMPER

0B CR HOT DECK DAMPER

OB CR COLD DECK DAMPER

0B AIR HANDLER DISCHARGE DAMPER
OB OUTSIDE AIR ISOLATION DAMPER
OB AIR HANDLER RETURN DAMPER

OB CR RETURN FAN

OB CR RETURN FAN DISCHARGE DAMPER
OB CR MAKEUP FAN

N
x

TSP 2-4
R O
FER 07 198

TEST STATUS  VERIFIED




OFCV=PVO4A
OFCV-PVLIA
OFCV-PV13B
OFCV-PV39
OFCV-PVé4
N/A
N/A

b T LFLR

STTLATION LINECP FEB 0 :F,;:,
EQUIPENT NAYE TEST STATS  VERIFIED
OB CR MAKEUP FAN DISCHARIE DAMPER
MAKEUP rILTER DISCHAGE DAMPER QOPEN
MAKEUP FILTER SUPPLY DAMPER OMEN
OUTSIDE AIR ISOLATION DAMPER CLOSED
OV QUTSIDE AIR ISOLATION DAMPER CLOSED
OA OV TRAIN
0B OV TRAIN

25
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GENERIC TRACER VENTILATION TEST PROCEDURES

December 19%0 ‘

Lagus Applied Technelogy, Inc.
11760 Sorrento Valley Road, Suite M
San Diego, CA 32121

Telephone: (619) 792-9277

26




Each test will De pert A separate
The tests may be peric \ i1n any orae
discretion ¢f the Test Ui ctor iepending
avallabiiity ¢ pperatilol onsicderations
Jt 18 generall intencded that the steyp
procedure are rfol ¢ g Jence
ctivities may ; formec ‘ | lel
coquence at the di ion ¢ ! fest Direct

the Test
tracer Ssource
the locations

calibratior n ch channel
heck response on ci cmatograph

regulator/vailve assembly on each 8¢
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3 1t &8 continuous iniection test 1s plannad piace tracer
eourcs near Ne center of each i1ntectaon location
9. For a non-continuous injection test indicate amount ot
o each source location

triicer to be injected int
Source A PTITE E E
Souree B o ; B DaHAL S
Source C S S

source D oo = Loon BLE S i

10, Provide auxiliary mixing fan ventilation as reguired.

injection test tracer using source A,

For a continuous
open c¢ylinder valve,

close shutofi wvalvz on regulator

45

set reguleto 0 s PES

12 Set metering valve for i1rac.r A to turns.

1 Take a background sample near the tracer A cylinder. 1if
background sanple indicates A leak, identify and repair

leaks and t . ke anuiher sample

= For a containuous ir “sction test using tracer ' o,
cloge shutorf valve regulator open cyland ‘ s
set regulator to 0819.

] € set metering valve for trace B t¢

Ly Take a background samp.e
packground samp.ée indicates a |eak
eaks and take ancther sampl e,

near the tracer B cyiinae ¢
1denti1fy and re or

-~

intection test using tracer source

17 For a continuous 1
close shutoff valve on requlator open c¢cylinder valve
set regulator to _ ___ ©81Q

18 det metering valve for tracer C 10 turns.

Take a background sample near the tracer C cylinder i f
background sample indicates a leak, identify and repair

leaks and take another sample,

o
O

20 For a continuous injection test using tracer source D,

close shutoff valve on regulator, open cylinder valve,

set regulator to _____ PS19.

tracer D to _______ turns.

2] Set metering valve for

22 . Take a background sample near the tracer D cylinder, 1if
background sample indicates a leak, identify und repailtr
leaks and take another sample.
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Prepare and !abel sample syrinoes [or sampie points in
Appendix A

Take a background sample at selecied sample points,

Analyte samples for tracer gas 1f background 1s free
of tracer gases, begin test 1f background samples
show apprecrable tracer gas(es contact the Test

Director and Test Engineer for further direction,

For a non-continuous 1njection test inject into
cation A and record time
For &8 continuous i1njection test spen the shutoff valve

far tracer cylinder A and record time

For a non-~continuous 1njection test
ocaticn B and record time

injec¢ct 1nto

For a continuous 1njection test open the shutoff
valve for tracer cylinder B, and record time

location C and record

on test oven the shutoff valve

For a non-continuous injection test }hjecCt 1nhte
cation D and recora time

For a ntar s niection test pen the shutoff va o

¢ v 5,1—‘., vV ier : and recora + me

For a continuous 1njection test take samplegs from the

identified sample areas every 20 minutes for the first

hout then 30 minutes then 60 minutes and then at an

hour and a half. Test duration and sampl times may be

adjusted as regquired by the ° t Director

For a non-continuous 1inje test wait 30 minutes

for mixing and then take & evyery minutes

for a period ot

After the last sample hag bDee
continuous injection test S t ©

C
- r e | ~ - — B
c ties n recorg \me

-

-

ylinder A

Cylinder C __
Cylinder D




1Saf -4
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i FER 07198
I 1 Analyte sampler and record ¢ ~hromatograph log sheet
3s. Disassemble the test assemblies and relocate to the

o nest locations as reguired,

39 Attach a copy of all the log sheets for this .est

40 Notify Shift Supervisol that testing is completed.




APPENDIX A
SAMPLE LOCATIONS

SAMPLE NUMBER LOCATION




OFCV-PV24
oPv-011
JFCV-PVOSA
0PV=015
OFCV-PVO3A
OFVO10

OFCV-PV3I2A

JFCV-PV3ZB

OFCV-FV31A
OFCV-PV31B
OFCV-PV35
OFCV-PV4 3
OFCV-PV38
PV-012
)FCV-PVOSA

0PV-016

AFPENDIX B
VENTILATION LINEUP

EQUIPMENT NAME

0A CR SUPPLY FAN

OA CR HOT DECK DAMPER
UA CR COLD DECKX DAMPER

OA AIR HANDLER SMOKE FILTER
BYPASS DAMPER

OA AIR HANDLER SMOKE FILTER
INLET DAMPER

OA AIR HANDLER DISCHARGE DAMPER
OA QUTSIDE AIR ISCLATION DAMPER
QA AJR HANDLER RETURN DAMPER

OA CR RETURN FAN

OA CR RETURN FAN DISCHARGE DAMPER
QA CR MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE UAMPER
0B CR SUPPLY FAN

0B AIR HANDLER SMOKE FILTER
BYPASS DAMPER

OB AIR HANDLER SMOKE FILTER
INLE™ DAMPER

0B CR HOT DECK DAMPER

0B CR COLD DECK DAMPER

OB AIR HANDLER DISCHARGE DAMPER
0B OUTSIDE AIR ISCLATION DAMPER
0B AIR HANDLER RETURN DAMPER
0B CR RETURN FAN

OB CR RETURN FAN DISCHARGE

OB CR MAKEUP FAN

TS -2-%
REVO

FER N 7 1991
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PRI B _LLAVI LN
VENTLLATICN LINEUY

BQULPMENT ¢ EQUIPMENT NAME TEST STATUS  VERIFIED
OFCV-PVO4A 0B CR MAKEUP FAN D..CHARGE DAMPER
OFCV-PV1 3A MAKEUP FILTER DISCHAGE DAMPER OPEN
OFCV-PV13B MAKEUP FILTER SUPFLY DAMPER OPEN
OFCV-PV39 QUTSIDE AIR ISCLATION DAMPER CLOSED
OFCV-FV44 OV OUTSIDE AIR ISOLATION DAMPER CLOSED
N/A 0A OV TRAIN
N/A 0B OV TRAIN



ATYALHAENT &

SECMENT Z
NECATTVE PACSSUAE PV DULT LOXATRA TN
CALE SPRIADING ROM CRIGIRD

GENERIC TRACER VENTILATION TEST PROCEDURES

December 1990

Lagus Applied Technology. Inc.
1176C Sorrento Valley Road, Suite M
San Diego, CA 92121

Telephone: (619) 792-9277
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DETAILED PROCEDURES FER " " ‘90°

NOTE:

Each test will be performed as a separate proceaure.
The tests may be performed 1n any order. at the
discretion of the Test Director, depending on system
availability or operational considerations.

Jt is generally intended that the steps of this
procedure are¢ performed 1n sequence, however,
activities may be performed 1in parallel or out of
sequence at the discretion of the Test Director.

Test Number __ __.

© a——

' g

Establish appropriate ventilation lineup 1n the
puilding and note in Appendix B.

As directed by the Test Engineer and the Test Director,
establish the iocation of the tracer source injection
points in the building. Record the locations below:

Source A

Source B

Source C

Source D

——

Record Tracer gas type and injection concentration for
each location:

Points Gas Concentration

A

B
c
D

ldentify and describe tracer sampling locations 1in
Appendix A.

Turn on 4 channel analyzer and wait 30 minutes for warm
up.

Perform calibration check on each channel and enter
calibration check response on chromatograph log sheet,.

Instal]l regulator/valve assembly on each source bottle.

L)
-3
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8. 1t a continuous injection test .8 plannea. piace tracer
source near the center of each injection location.

9. For a non-continuous intection test indicate amount of
tracer to be injected i1nto each source location.

Source A

- - —

Source B

source C

) - ——————————— - A——————— - —————————————————

Source D

19. Provide auxiliary mixing fan ventilation as required,

1y For a continuous injection test tracer using source A,
close shutoff valve on regulator, open cylinder valve,

set regulator to pSig.
18 Set metering valve for tracer A to __ turns.
13. Take a background sample near the tracer A cylinder, if

background sample indicates a leak, identify and repalr
leaks and take another sample.

14, For a continuous injection test using tracer source B,
close shutoff valve on regulator., open cylinder valve,
set regulator to _ .. Psig.

15, Set metering valve for trace B to _.. turns,

16. Take a background sample near the tracer B cyiinder, 1f

packground sample indicates a leak, 1dentify and repair
Jjeaks and take another sample.

|y For a continuous injection test using tracer scurce C,
close shutoff valve on regulator, open cylinder valve,
set regulator to __ pPsig.

18. Set metering valve for tracer C to _ turns.

19/ Take & background sample near the tracer C cylinder, if

background sample indicates a leak, identify and repair
leaks and take another sample,

20, For a continuous injection test using tracer source D,
close shutoff valve on regulator, open cylinder valve,

set regulator to psig.
21. Set metering valve for tracer D to turns.
22, Take a background sample near the tracer D cylinder, if

background sample indicates a leak, identify and repalr
leaks and take another sample,

6



23.

24.
25.

26.

27.

28,

29.

30.

3l.

33.

34,

35,

36!

h -~ 4991 w“

Prepare and label sample syrinaes for sample points 1n
Appendix A,

Take a background sample at selected sample points.

Analyze samples for tracer gas. If background is free
of tracer gases, begin test,. 1f background samples
show appreciable tracer gas(es), contact the Test
Director and Test Engineer for further direction,.

For a non-continuous injection test, inject 1nto
location A and record time _____ .

For a continuous injection test, open the shutoff valve
for tracer cylinder A and record time

For a non-continuous injection test, inject i1nto
location B and record time Loy

For a continuous injection test, open the shutoff
valve for tracer cylinder B, and record time __ .

For a non-continuous injection test, inject into
location C and record time

For a continuous injection test, open the shutoff valve
for tracer cylinder C, and record time _ ___ .

For a non-continuous injecticn test, inject into
location D and record time _ __ _
For a continuous injection test, oven the shutecff valve
for tracer cylinder D, and record time __ ___ .
For a centinuous injection test, take samples from the
idertified sarple areas every 20 minutes for the first
hoar, then 30 m.nutes, then 60 minutes, and then a4t an
hsur and a half. Test duration and sample times may be
adjusted as required by the Test Director.

For a non-continuous injection test, wait 30 minutes
for mixing and then take sampies every _____ minutes
for a period of

After the last sample has been taken during a
continuous injection test shut off the tracer gas
bottles and record time

Cylinder A _

Cylinder B

Cylinder C

Cylinder D



TER 100 REY O
Analyste samples and record on chromatograph log sheetl

-

Disassemble the test assemblies and relocate tO the
next locations as regui.ed,

Attach a copy of all the log sheets for this test

Notify Shift Supervisor that testing 18 completed,
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i SAMPLE LOCATIONS
e
SAMPLE NUMBER LOCATION
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EQUIPMENT ¢ EQUIPMENT NAME TEST STATUS VERIFIED
OPVO0Y QA CR SUPPLY FAN RCHES S
OFCV-PV2IR OA CR HOT DECK DAMPER LR
OFCV-PV23B GA CR OOLD DECY DAMPER SR S
NPCV-PV28A OA AIR HANDLER SMOKE FILTER

BYPASS DAMPER OPEN LA |-
OFCV-PV28B OA AIR HANDLER SMOKE FILTER

INLET DAMPER OPEN
OFCV-PV22 QA AIR HANDLER DISCHARGE DAMPER
OFCV~PV42 OA OUTSIDE AIR ISCLATION DAMPER
OFCV~PV24 A AIR HANDLER RETURN DAMPER
0PV=011 OA CR RETURN FAN i
OFCV-PVOSA 0A CR RETURN FAN DISCHARGE DAMPER
0PV-015 OA CR MAKEUP FAN
OFCV-PVO3A OA CR MAKEUP FAN DISCHARGE DAMPER
0PVO10 0B CR SUPPLY FAN
OFCV-PV32A 0B AIR HANDLER SMOKE FIUTER

BYPASS DAMPER OPEN oA
OFCV-PV32B 0B AIR HANDLER SMOKE FILTER

INLET DAMPER OPEN
OFCV-PV31A 0B CR HOT DECK DAMPER
OFCV-PV31B 0B CR COLD DECK DAMPER
OFCV-PV35 0B AIR HANDLER DISCHARCE DAMPER
OFCV-PV43 0B OUTSIDE AIR ISOLATION DAMPER
0FCV-PV38 0B AIR HANDLER RETURN DAMPER SR
0PV-012 0B CR RETURN FAN
OFCV-PVOGA 0B CR RETURN FAN DISCHARGE DAMPER

0PV-016 0B CR MAKEUP FAN



‘1:;!!.!'}!('3#: s TER (\R"Evvggf

EQUIPMENT # EQUIPMENT NAME TEST STATUS VERIFIED
OFCV-PVOAR 0B CR MAKEUP FAN DISCHARGE DAMPER
OFCV-PVI MAKEUP FILTER DISCHAGE DAMPER OPEN
OPCV-PV13B MAKEUP FILTER SUPFLY DAMPER OPEN
OFCV-PV39 QUTSIDE AIR ISOLATION DAMPER CLOSED
OFCV-PVa4 OV OUTSIDE AIR ISCOLATION DAMPER CLOSED

N/A 0A OV TRAIN

N/A 0B OV TRAIN

“1
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NOTE: Each test will be performed as a separate proceaure,
The tests may De performed 1n any ordert at the
discretion of the Test Director, depending on system
svailability or operational consicderations

DETAILED PROCEDURES

Jt 18 generally intended tha the steps of this
vrocedure are performed 1in segquence however,
activities may be performed 1in parallel or out of
sequence at the discretion of the Test Director

Test Number

Establish approp! ijate ventilation lineup 1N the
building and note 1n Appendix B

As directed by the Test Engineer and the Test Director,
<

establish the |ocation cf the tracer purce i1njection
points in the building Record the locations below:

source
Source

Record Tracer gas
each locataion

D

identify and descrir
Appendix A

Turn on 4 channe|

calibration ¢ C h channel] and enter
calibration check r«sp on ymatograph log sheet,

regulator/valv s semb on each




10.
11.

12.
13.

14,

15.

16.

17,

18,
19.

22,

Té 2~
~ER N 7 1981 REVO
1{ & continuous injection test 1s planned. piace tracer
source near the center of each injection location.

For a non-continuous injection test indicate amount of
szleoz to be injected into each source location.

‘SBéurce A . __

Source

B
Source C —
D

Source

Provide auxiliary mixing fan ventiletion as reguired.

For a continuous injection test tracer using source A,
close shutoff valve on regulator, open cylinder valve,
set regulator to psSig.

Set metering valve for tracer A to turns,

Take a background sampl!e near the tracer A cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample.

For a continuous injection test using tracer source B,
close shutcff valve on regulator, open cylinder valve,
set requlator to _ . ©PS19.

Set metering valve for trace B to ___ _ turns,

Take a background sample near the tracer B cylinder. 1t
background sample indicates a |eak, i1dentify and repair
jeaks and take another sample.

For a continuous 1njection test using tracer source C,
close shutoff valve on regulater, open cylinder valve,
set regulator to psig.

Set metering valve for tracer S8 turns.

Take a background sample near the tracer C cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample.

For a continuous injection test using tracer source D,
close shutoff valve on regulator, open cylinder valve,
set regulator to psig.

Set metering valve for tracer D to turns.
‘fake a background sample near the tracer D cylinder, if

background sample indicates a leak, identify and repair
leaks and Lake another sample.

Y
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23. Prevare and label sample syrinoes for sample points in
Appendix A.
24. Take 3 background samp.e at selected sample points.
25. Analyze samples for tracer gas. If background is free

of tracer gases, begin test. If background samples
show appreciable tracer gas(es), contact the Test
Director and Test Engineer for further direction,

26, For a non~continuous injection test, inject into
location A and record time ___ ___ .

27. For a cont . uous i1njection test, open the shutoff valve
for tracer cylinder A and record time

28, For a non-continuous injection *est, 1nject into
location B and record time ____ .

29. For a continuous injection test, open the shutoff
valve for tracer cylinder B, and recoid time

30. For a non-continuoue 1nj)ection test, inject into
location C and record time

3l. For a continuous injection test, open the shutoff valve
for tracer cylinder C, and record time _

o For a non-continuous injection test, i1nject i1nto

location D and record time Ll

33, For a continuoug injection test, oven the shutoff valve
for tracer cylinder D, and record time __

34. For a continuous injection test, take samples from the
identified sample areas every 20 minutes for the first
hour, then 30 minutes, then 60 minutes, and then at an
hour and a2 half. Test duration and sample times may be
adjusted as regquired by the Test Director.

35, For a non-continuous injection test, wait 30 minutes
for mixing and then take samples every minutes
for a period of

36. After the last sample has been taken during a

continuous injection test shut off the tracer gas
bottles and record time

Cylinder A
Cylinder B
Cylinder C

Cylinder D

49



37.
3.‘

39.
40.

TER N 9" Revo
Anslyse samples and record on chromatograph log sheet.

Disassemble the test assemblies and relocate to the
next locations as regquired.

httnch s copy of all the log sheets for this test.

Notify Shift Supervisor that testing is completed.

Yl
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SAMPLE NUMBER LOCATION

Y7



EQUIPMENT +
0PVO09
OFCV-PV2IN
OPCV-PVZ3B
OFCV~PV28A

OFCV-PV28B

OFCV-PV22
OFCV-PV42
OrCvV-pva4
opv-011
OPCV-PVOSA
oPV=-015%
OFCV-FPVO3A
oPVO10
OFCV-PV32A

OFCV-PV32B

OFCV-PV31A
OFCV-PV31B
OFCV-PV15
OFCV-PV43
OFCV-PV38
opPv=-012
OFCV-PVO6A
opPV-016

RO e

EQUIPMENT NAME
OA CR SUPPLY FAN

OA CR HOT DECK DAMPER
OA CR COLD DECK DAMPER

OA AIR HANOLER SMOKE FILTER
BYPASS DAMPER

OA AIR HANDLER SMCKE FILTER
INLET DAMPER

OA AIR HANDLER DISCHARGE DAMPER
OA OUTSIDE ALR ISOLATION DAMPER
OA AIR HINOLER RETURN DAMPER

OA CR RETURN FAN

OA CR RETURN FAN DISCHARGE DAMPER

OA CR MAKEUP FAN
OA CR MAKEUP FAN DISCHARGE DAMPER
0B CR SUPPLY FAN

0B AIR HANDLER SMIKE FILTER
BYPASS DAMPER

0B AIR HANDLER SMKE FILTER
INLET DAMPER

3

0B CR HOT DECK DAMPER

0B CR COLD DECK DAMPER

0B AIR HANDLER DISCHARGE DAMPER
0B OUTSIDE AIR ISOLATION DAMPER
0B AIR HANDLER RETURN DAMPER

0B CR RETURN FAN

0B CR RETURN FAN DISTHARGE DAMPER
0B CR MAKEUP FAN

1%

FER" "~

T59P-2-y
RV O

75
)



OFCV:.
OFCV-PV13B
OFCV-PV19
OFCV-PVé4
N/A
N/A

0B CR MAKEUP FAN DISCHARGE DAMPER

1 29r -4~ U
REV O

TEB O %
TEST STATUS  VERITIED

MAKEUP FILTER DISCHAGE DAMPER OPEN
MAKEUP FILTER SUPPLY DAMPER OPEN
OUTSIDE AIR ISCLATION DAMPER CLOSED
OV OUTSIDE AIR ISCLATION DAMPER CLOSED
OA OV TRAIN
0B OV TRAIN
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AILED PROCEDURES ... RKV¥O
- FER N 7 198°
NOTE: Each test will be performed as » separate proceaure.

The tests may be performed in any order, at the
discretion oi. the Test Director, depending on system
svailability or operatisnal considerations,

Jt is generally intended that the steps of this
procedure are vperformed 1in sequence, however,
activities may be performed 1in parallel or out ot
seguence at the discretion of the Test Director.

Test Number __ ..

- i1 Establish appropriate ventilation lineup in the
building and note 1n Appendix B.

e——

y As directed by the Test Engineer and the Test Director,
establish the localion of the tracer source injection
points in the building. Record the locations below:

Source A

Source B

Scurce C

Source D

———

e —

3, Record Tracer gas tyve and i1njection concentration for
each location:

Points Gas Concentration
A e ea e - T
B e sl
C
D
ORI 1 ldentify and describe tracer sampling lorcations 1in
Appendix A.
e T Tfurn on 4 channel! analyzer and wait 30 minutes for warm
up.
- &, perform calibration check on each channel and enter

calibration check response on chromatograph log sheet,

1. Install regulator/valve assembly on each source bottle.



10.
11.

12.
13.

14.

15.

16,

17.

18.
19.

20.

21.
22,

FER "7 %€
1t & continuous iniection test 18 plannea. oiace t
source near the center of each injection location.

For a2 non-continuous injection test indicate amount of
tracer to be injected into each source location.

Source A _

Soutrce

——————————— — & S S -—————————

B
Source C i e
D

Source

provide auxiliary mixing fan ventilation as -“equired.

For a continuous injection test tracer using source A,
close shutoff valve on regulator, open cylinder valve,
set regulator to psig.

get metering valve for tracer A to turns.

Take a background sample near the tracer A cylinder, it
background sample indicates a leak, identify and repair
leaks and take another sample.

For a continuous injection test using tracer source B,
close shutoff valve on regulator, open cylinder valve,
set regulator to pSig.

- .-

cet metering valve for trace B to .. turns,.

Tske a background sample near the tracer B cylinder, 1t
packground sample i1ndicates 3 leak, 1dentify and repalr
Jeakes and take another sample.

For a continuous injection test using trace. source C,
close shutoff valve on regulator, open cylinder valve,
set regulator to __ ____ vs8ig.

Set metering valve for tracer C to _ turns.,

Take a background sample near the tracer C cylinder, 1f
background sample indicates a leak, identify and repalr
leaks and take another sample.

For a continuous injection test using tracer source D,
close shucoff valve on regulator, open cylinder valve,
set regulator to _ psig.

Set metering valve for tracer D to turns.
Take a background sample near the tracer D cylinder, 1

background sample indicates a leak, identify and repa:
leaks and take another sample,

52



- e

3.

4.
28.

26.

27.

28,

29,

30.

31,

. B8

33.

34.

38,

36.

FERN7HS ALY

Prevare and label sample syrinaes for sample points 1in
Appendix A,

Take a background sample at selected -ample points.

Analyze samples for tracer gas. If background 1s free
of tracer gases, begin test. [If background samples
shov appreciable tracer gas(es), contact the Test
Director and Test Engineer for further direction,

For a non-~ontinuous injection test, inject into
location A and record time _ ___ .

For a continuous injection test, open the shutoff valve
for tracer cylinder A and record time

For a non-continuous i1njection test, inject 1nto
location B and record time puiit

For a continuous injection test, open the shutoff
valve for tracer cylinder B, and record time _

For a non-continuous 1njectinn test, i1nject 1into
location C and record time

For a continuous injection test, open the shutoff valve
for tracer cylindsr C, and record time _ ___
For a non-conti ... "us injection test, inject i1nto
location D and recori time _
For a continuou: :ia: tion test, ooen the shutoff valve
for tracer cylinder D, and record time __ .
For a continuous injection test, take samples from the
identified sample areas every 20 minutes for the first
hour, then 30 minutes, then 60 minutes, and then at an
hour and a half. Test duration and sample times may be
adjusted as reguired by the Test Director.

For a non-continuougs injection test wait 30 minutes
for mixing and then take sampies every minutes
for a period of

After the last sample has been taken during a
continuous injection test shut off the tracer yas
bottles and record time

CYIIRNEEE A o
Cylinder B _
Cylinder C

Cylindex D .
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37.
38.

39.
‘0.

Tof L
»-Eq LR e Tl RKJO

Analysze samples and record on chromatograph !ng sheet .

Disassemble the test assemblies and relocate tO the
next locations as regquired.

Attach a copy of all the log sheets for this test.

Notify Shift Supervisor that testing is completed.

"
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SAMPLE LOCATIONS

SAMPLE NUMBER LOCATION

——————————————— e rma— — - —— et e — o e — —
- SRNDUS— — - - ——— . —_ o ———— . A—




OFCV-PVRSA
OFCV-V238
OFCV=PV28A

OPCV-PVJBB

OFCV-PV22
OFCV-PV42
OFCV-PV24
OPv-n11
OFCV= VOSA
OPV-015
ORV-FO3A
oPVO10
OFCV-PV32A

OFCV-PV32B

OFCV-PV31A
OF\/-PV31B
OPCV-PV35
OFCV-PV43
OFCV-PV38
0pPv-012
OFCV-PVO6A
OpPv-016

iR L

BUIRET NNE
OA CR SUPPLY FAN

OA CR HOT DECK DAMPER
QA CR OOLD DECK DAMPER

UA AIR HANDLER SMOKE FILTER
BYPASS DAMPER

OA AIR HANDLER SMOKE FILTER
INLET DAMPER

OA AIR HANDLER DISCHARGE CAMPER
OA OUTSTDE AIR ISOLATION DAMPER
OA AIR HANDLER RETURN DAMPER

OA CR RETURN FAN

OA CR RETURN FAN DISCHARGE DAMPER
OA CR MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE DAMPER
OB CR SUPPLY FAN

OB AIR HANDLER SMOKE FILTER
BYPASE DAMPER

0B AIR HANDLER EMOWZ FILTER
INLET DAMPER

0B CR HOT DECK DAMPER

0B CR OOLD DECK DAMPER

OB AIR HANDLER DISCHARGE DAMPER
0B OUTSIDE AIR ISGLATION DAMPER
0B AIR HANDLER RETURN DAMPER

OB CR RETURN FAN

0B CR RETURN FAN DISCHARGE DAMPER
0B CR MAKEUP FAN

76

]}
NIRRT

.m“ '

FER N7 ‘98"



Jl &
APPENDIX B CONTIMUED RED
VENTILATION CINECP

EQULPMENT ¢ BRLLPMENT NAME TeST STADND VERIFLIED

OFCV-PVOMA 0B CR MAKEUP FAN DISCHARGE DAMPER

IPCV-PVISA MAKEUP FILTER DISCHAGE DAMPER OPEN

PCV-PV1ID MAKEUP FILTER SUPPLY DAMPER OFEN

FCV-FV3S WTSIDE AIR ISCLALION DAMPER LOSEL _
FOV-PVE4 W OUTSIDE AIR ISOLATION DAMPER LOSEL

N/A QA OV TRAIN

N/A OB OV [RAIN
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DETAILED PROCEDURES

NOTE!

Test

A
1 1 Bl
Each test will be performed as a separate proceaure.
The tests may be performed in any order, at the

discretion of the Test Director, depending on system
availability or operational considerations.

It is general'v intended that the steps of this
procedure ar: vperformed 1in sequence, however,
activities may be performed 1in parallel or out of
gequence at the discretion of the Test Director.

Number . .

.

.

Establish appropriate ventilation lineup in the
puilding and note in Appendix B,

As directed by the Test Engineer and the Test Directo:,
sstablish the location of the tracer source injection
points in the building. Record the locations below:

Source A

Source B

gource C

Source D

———— T ———— — —

Record Tracer gas tyve and injection concentration for
each location:

Points Gas Concentration

A

C

D

ldentify and describe tracer sampling locations 1in
Appendix A.

Turn on 4 channel analyter and wait 30 minutes for warm
up.

perform calibration check on each channel and enter
calibration check response on chromatograph log sheet.

Instal]l regulator/valve assembly on each source bottle.

51



TER A
n test 18 planned., Piace
f each 1njection jocation

1t 8 continuous injectio
source neay the center ©

For & non-continuous intection test indicate amount of
tracer L0 be injected i1nto each source location.

Source A
Source B

~ 1 - "
S‘.U!\Q A/

Provide auxiliary mixing fan ventilation @as required,

For & continuous injection *est tracer using source A
«lose shutoff valve on regu ot open cylinder valve,
set regulator to _ psi1g

et metering valve tor tracer A to turns
Take & background ) near the tracer A cylinder i
background sample dicates & leak, identify and repeii
|eaks and ¢ oth sample
s continuous i1njection test using tracer source B,
sse shutoff *alve on reguiator open cylindet valve,
regulate t Psi1g
meterin . trace B t¢ __turns

e & backgroundc sle neer the tracer B cylinder, it

4
ackground samp.e indicates a [ealK '.flP.'.',f\’ and repait
aks and take another sampie

a continuous 1in ection test using tracets source

ose shutoff valve on regulator open cylinder valve
regulator to __ psig.

metering valve for tracer C to LS turns.
Take 3 background sample near the tracer ¢ cylinder

1
background sample indicates a leak, identify and repal
|eaks and take another sample.

f

For a continuous injection test using tracer source D,
close shutoff valve on regulator open cylinder vaive,
set regulator to __ _ psi1g.

cet metering valve for tracer D te . turns
Take a background sampie near the tracer D cylinder, if

background sample indicates a leak, identify and repair
leaks and take another sample.




3.

4.
28.

26.

27,

28,

29.

30.

3i.

. 32.

33,

4.

38,

36.

ctpr\’ﬁxr
Prepare and label sample syrinaes for sample points in
Appendix A,

Take & background sample at selected sample points.

Analyte samples for tracer gas. 1t background 1s free
of tracer gases, begin test, 1t background samples
show apprecisble tracer gas(es), contact the Test
Director and Test Engineer for further direction.

For & non~continuous injection test, inject into
location A and record time ___ .

For & continuous injection test, open the shutoff valve
for tracer cylinder A and record time

“or & non-continucus injection test, inject into
locatior. B and record tame _____ .

For a continuous injection test, oven the shutoff
valve fer tracer cylinder B, and record time _

For a non-continuous injection test, irnject i1nto
location C and record time

For a continuous injection test, open the shutoff valve
for tracer cylinder C, and record time _ ___ .

For a non-continuous injection test, 1nject invH
location D and record time _ _ .

For & continuous i1njection test, oven the shutoff valve
for tracer cylinder D and record time __ )

For a continuous injection test, teke samples from the
identified sample areas every 20 minutes for the first
hour, then 30 minutes.  then 60 minutes, and then at an
hour and & half. Test duration and sample times may be
adjusted as reguired by the Test Director.

For a non-continuous injection test, wait 30 minutes
for mixing and then take samples every minutes
for a period of .

After the last sample has been taken during a
continucus injection test shut off the tracer gas

bottles and record time —

Cylinder A __

Cylinder B
Cylinder C __ X
D

Cylinder




~en 0 dalo hﬁ/b "

19 Analyse samples and recore on chromatograph (0§ sheet

38, Disassemble the test assembiles and relocate to the
nest locations ag reguired

19 Attach a copy of eil the log sheels for this test

40 Notify Shift Superviscr that testing is completed.




SAMPLE NUMBER

APPENDIX A
SAMPLE LOCATIONS

LOCATION

3



EQUIPMENT §

OPVOO09e
WPCV-PVIER
OFCV-PV238

FCV=PVZ8A

FCV-FPVZEB

IFCV-PV22

FCV-PV4Z
OFCV-PVd
OPV-011
OFCV=rVOSA

OPV=015

OFCV=-PV31A
FCV-PV31B

OFCV-PV35

OFCV-PV43

OFCV-PVIR

APPENDLX B
VENTTLATION LINeup

OA CR SUPPLY FAN

OA CR HOT DECK DAMPER
OA CR COLD DECK DAMPER

OA AIR HANDLER SMOKE FILTER
BYPASS DAMPER

OA AIR HANDLER SMOKE FILTER
INLET DAMFER

OA AIR HANDLER DISCHARGE DAMPER
OA QUTSIDE AIR ISCLATION DAMPER
OA AIR HANDLER RETURN DAMPER

OA CR RETURN FAN

OA CR RETURN FAN DISCHARGE DAMPER
O0A CR MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE DAMPER
0B CR SUPPLY FAN

OB AIR HANDLIR SMOKE FILTER
BYPASS DAMPER

OB AIR HANDLER SMOKE FILTER

INLET DAMPER

OB CR HOT DECK DAMPER

OB CR COLD DECK DAMPER

08 AIR HANDLER DISCHARGE DAMPER
OB OUTSIDE AIR ISOLATION DAMPER
OB AIR HANDLER RETURN DAMPER

0B CR RETURN FAN

OB CR RETURN FAN DISCHARGE DAMPER

0B CR MAKEUP FAN




OFCV-PVOAA
OFCV-PVIIA
OFCV-PV138
OFCV-PV39
OFCV-PVéd4
N/A
/A

FPEND L

T TLATIO

OB CR MAKEUP FAN DISCHARGE DAMPER
MAKEUP FILTER DISCHAGE DAMPER

\ASVI 1 NLIEL

N LINEU

MAKEUP FILTER SUPPLY DAMPER

OUTSIDE AIR ISOLATION DAMPER

OPEN
CLOSED

OV QUTSIDE AIR ISOLATION DAMPER CLOSED

OA OV TRAIN
OB OV TRAIN

€T
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DETAILED PROCEDURES TER £ ° 007

NOTE! Each test will be performed as a separate proceaurse,
The tests may be verformed in any order. at the
discretion of the Test Director, depending on system
,lvnllcbtlitv or operational considerations.

Jt is generally intended that the steps of this
procedure are vperformed in sequence, however,
activities may be performed in parallel or out of
segquence at the discretion of the Test Director.

Test Number . ..

¥ Establish appropriate ventijation lineup in the
building and note in Appendix B.

B As directed by the Test Engineer and the Test Director,
establish the location of the tracer source injection
points in the building. Record the locations below!

Source A

Source B

Source C

Source D

e - S —

3. Record Tracer gas tyve and injection concentration for
each location:

Points Cas Concentration

A

¢

D

4. ldentify and describe tracer sampling locations 1in
Appendix A.

$. Turn on 4 channel analyzer and wait 30 minutes for warm
up.

6. perform calibration check on each channel] and enter
calibration check response on chromatograph log sheet.

7. Install regulator/valve assembly on each source bottle,



10.
11.

12.
13.

14,

16

17.

18.
19,

20.

2l.
22.

(4 2 Tt LV - &
"t REVO
1t & continuous injection test 18 planned, Diace tracer
source near the center of each injection location.

For & non-continuous injection test indicate amount of
tracer to be injected inte each source lecation,

Source N . . .

BOUE 0 B oo o - ———

Source C -

-

Source D

Provide auxiliary mixing fan ventilation as required,

For a8 continuous injection test tracer using source A,
close shutotf valve on regulator, open cylinder valve,
set regulator to .. PSIQ.

Set metering valve for tracer Ato .. turns,

Take 8 background samplie near the tracer A cylinder, if
background sample indicates a leak, identify and repair
leaks and take ancther sample.

For a continuous injection test using tracer source B,
close shutoff valve on regulator, open cylinder valve,
set regulator to _ .. PS1G.

Set metering valve for trace B to turns.

Take & background sample near the tracer B cylinder, 1f
background sample indicates a |eak, identify and repair
Jjeaks and take another sample.

For a continuous injection test using tracer source C,
close shutoff valve on regulator, open cylinder valve,
set regulator to _____ P819.

Set metering valve for tracer C to _ turns.

Take a background sample near the tracer C cylinder, if
background sample indicates 2 leak, identify and repaar
Jeaks and take another sample,

For a continuous injection test using tracer source D,
close shutoff valve on regulator, open eylinder valve,
set regulator to psig.

Set metering valve for tracer D to turns.

Take & background sample near the tracer D cylinder, if
background sample indicates 2a leak, identify and repair
leaks and take another sample.

o



PR A

Prevare anc |al . sYyr) for sample
Appendix A

Take & background sample at selected sample points

Analyte samples for tracer gas It background 18 free
of tracer gases, begin test If background samples
show appreciable tracer gasies) contact the Test
Director and Test Engineel for further directjon

injec
\me

For 8 continuous 1njectic : the shutoft
for tracer cylinder A - '

Ffor &4 non~continuous injection ¢ inject 1nto
ocatic B and record time

ontinuous injection test open the shutotf
trace! viinder B and record time

ntinuowu in *tion test inject into
and record ime

ion test, open the shutoff valve
and record time

injection test
I me

1on test ven the shutoff valve
and record time

For a continuou intection test take samples from the
identified sample areas every 20 minutes for the first
hout then 30 minutes then 60 minutes and then at an
hour and a half Test duration and sample times may be
adjusted as reguired by the Test Director

For & non-continuous injection test wailt 30 minutes
for mixing and then take sampies every) minutes
for a period of

After the last sample has been taken during
continuous injection test shut off the tracer gas
bottles and rec

Cylinder A

ylinder B

Cylinder




3,
—

39.

40.

TER * e

Analyte samples and record on chromatograph Jog sheet.

Disassemble the test assemblies and relocate to the
next locations as regquired,

Attach a copy of all the log sheets for this test.

Notify Shift Supervisor that testing is completed.
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APPENDIX A
SAMPLE LOCATIONS

\ SAMPLE NUNEER LOCATION

v o — -




QLT ¢
OPVOUS

OPCV-PV2I8
OPCV-PV2BA

OFCV-PV28B

OFCV-PV22
OPCV-PV4e2
OFCV-PV24
oPV-011
OFCV-PVOSA
opPvV-015
OPCV-PVO3A
0PVO10
OFCV-PVI2A

OFCV-PV3I2B

NFCV-PV31A
OFCV-PV3I1B
OFCV-PV35
OFCV-PV43
OFCV-PVIe
0Pv-012
OFCV-PVO6A
oPv-016

INLET DAMPER

OA AIR HANDLER DISCHARGE DAMPER
OA OUTSIDE AIR ISCLATION DAMPER
OA AIR HANDLER RETURN DAMPER

OA CR RETURN FAN

OA CR RETURN FAN DISCHARGE DAMPER
OA CR MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE DAMPER
0B CR SUPPLY FAN

OB AIR HANDLER SMXE FILTER
EYPASS DAMPER

OB AIR HANDLER SMXXE FILTER

INLET DAMPER

0B CR HOT DECK DAMPER

0B CR COLD DECK DAMPER

OB AIR HANDLER DISCHARGE DAMPER
0B OUTSIDE AIR ISOLATION DAMPER
OB AIR HANDLER RETURN DAMPER
OB CR RETURN FAN

BQULPMENT NN

OA CR SUPPLY FAN
OA CR HOT DFCK DAMPER
A CR COLD DECK DAMPER

OA AIR HANDLER SMXE FLILTER
BYPASS DAMPER

OA AIR HANDLER SMOKE FILTER

RUNNTNG
OPEN
CLOSED
THROTTLING
THROTTLING

: 993

NG

OB CR RETURN FAN DISCHARGE DAMPER OPEN

0B CR MAKEUP FAN

-

RUNNING



OFCV-PVéd
N/A
N/A

OB CR MAKEUP FAN DISCHARGE DAMPER
MAKELP FILTER DISCHAGE DAMPER
MAKEUP FILTER SUPPLY DAMPER
OUTSIDE AIR ISQLATION DAMPER

OV CUTSIDE AIR ISCLATION DAMPER
OA OV TRAIN

OB OV TRAIN

73
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DETAILED PROCEDURES _ REVO
FER M 198
NOTE . Each test will be performed as & separate proceaurs,

The tests may e performed in any order. ot t.e
discretion of the Test Director, depending on system
aveilability or operational considerations.

Jt is generally intended that the steps of this
procedure are performed 1in segquence, however,
activities may be performed in parslliel or out of
sequence at the discretion of the Test Director.

Test Number . .

B Establish appropriate ventilation lineup in the
building and note in Appendix B.

- As directed by the Test Engineer and the Test Director,
establish the location of the tracer source injection
points in the building. Record the locations below!

Source A

Source B

Source C

Source D

3 Record Tracer gas tyve and injection concentration for
each location:

Points Gas Concentration

3

c

D

4. identify and describe tracer sampling locations 1in
Appendix A.

$. Turn on 4 channe)l analyter and wait 30 minutes for warm
up .

6. perform calibration check on each channel and enter
calibration check response on chromatograph log sheet.

| Instal) regulator/valve assembly on each source bottle.



o ——

L

10,
11

12,
13

14,

16,

17.

18,
19.

20.

2l.
22.

1 Lol ol
1t & continuous injection test 18 plannea, Pidce tueom

source near the center of each inyection location.

For & nop-continuous injection test indicate amount of
tracer to be injected into esch source location.

Source A .

Source

—— - —————————

¥
Source C L
D

Source

Provide suvxiiier)y mixing tan ventilation as reguired,

For & continuous injection test tracer using source A,
close shutoff valve on regulator, open eylinder valve,
set regulator to . PSLG.

get metering vaive for tr. to . turns,
Teke & background sampl ¢ tracer A cylinder, if
background sample indicC. ask, identify and repair

leaks and take another s..

For & continuous injection teuy’ veing tracer source B,
slose shutoff valve on regulr or, ope~ =¥ inder valve,
set regulator to Pl g

et metering valve for trace » ty .. turns.

Take & background samplie TOAar the tracer B cylinder, 1 f
background sample indica 1% & Jeak, i1dentify and repair
Jeaks and take another sample.

For & continuous injection test using tracer source C,
close shutoff valve on regulator, open cylinder valve,
set regulator to PSig.

Set metering valve for tracer C to _ turns.

Take a background sample near the tracer ¢ cylinder, 1if
background sample indicates a lJeak. identify and repair
leaks and take another sample.

For a continuous injection test using tracer source D,
close shutoff valve on regulator, open cylinder valve,
set regulator to psig.

Set metering valve for tracer D to turns.

Take a background sample near the tracer D cylinder, if
background sample indicates a leak, identify and repair
Jeaks and take another sample.
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4.
25,

6.

27.

28,

29,

30.

1.

. 32,

33,

14

35,

3‘.

cgnll"QC'
Prevare and label sampie syrinaes for samr.e L0iNnts N
Appendix A,
Take & background sample at selected sample points.

Abslyte samples for tracer gas. If background 1s free

" of tracer gases, begin tesat. If background samples

show asppreciable tracer gas(es), contact the Test
Directr and Test Engineer for further direction.

PFor . non-continuous injection test, inject into
location A and record time __ _ _ .

For & con*inuous injection test, open the shutoff valve
for trac.c cylinder A and record time

For & non-continuous injection test, inject into
location B and record time -

For a continuous injection test, oven the shutoft
valve for tracer cylinder B, and record time

For & non-continuous injection test., inject 1nto
location C and record time

For & continuous injection test, open the shutoff valve
for tracer cylinder C, and record time _ _
For & non-continuous injection test, 1nject into
location I and record time _
For a continuous injection test, oven the shutoff valve
for tracer cylinder D, and record time __ .

For a continuous injection test. take samples from the
jdentified sample areas every 20 minutes for the first
hour, then 30 minutes, then 60 minutes, and then at an
hour and & half. Test duratior and sample times may be
adjusted as reguired by the Test Director.

For a non-continucus injection test, wait 30 minutes
for mixing and then take samples every minutes
for a period of

Mfter the last sample has been taken during a

continuous injection test shut off the tracer gas

bottles and record time ____ .

Cylinder A _ .

Cylinder B

Cylinder C ____
D

Cylinder

e v

4

kv
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TER A 7 t0e KEvD
Anslyse samples and record on chromatograph log sheetl

Disassemble the test assemblies and relocate tO the
sast locations as regquired

AMtach a copy of all the log sheets for this test

Notify Shift Supervisor hat testing is completed,




APPENDIX A
SAMPLE LOCATIONS

SAMPLE NUMBER LOCATION
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APPENDLX B o
: . FER N " 1891
SN ¢ BQULPYENT N ST SIS VERIPIED
0PVDO9 OA CR SUPPLY FAN RUNNING «
JPCV-PVEISER OA CR HOT DECK DAMPER TOTILING
\ OFC/-PV238 OA CR COLD DECK DAMPER DROTILING
POV-PV28A OA AIR HANDLER SMOKE FILTEP
BYPASS DAMPER PEN sl
OPCV-FV28B QA AIR HANDLER SMOKE FILTER
INLET DAMPER CLOSED ki o
OPCV-PV22 OA AIR HANDLER DISCHARGE DAMPER OPEN SO
OFCV-PVA2 QA OUTSIDE AIR ISOLATION DAMPER PEN
OPCV-PV24 OA AIR HANCLER RETURN DAMPER PEN
OPV-011 OA CR RETURN PAN RUNNING
| OPCV-PVOSA OA CR RETURN FAN DISCHARGE DAMPER  OPEN
OPV-015 OA CR MAKEUP PAN RUNNING
OPCV-PVO3A OA CR MAKEUP FAM DISCHARGE DAMPER  OPEN
OPV010 OB CR SUPPLY FAN wr o L
OFCV-PVI2A 0B AIR HANCLER SMOKE FILTER
BYPASS DAMPER OPEN L
OFCV-PVI2B 0B AIR HANOLER SMOKE FILTER
INLET DAMPER CLOSED AT
OPCV-PV31A 0B CR HOT DECK DAMPER 0 X
OPCV-PVI1B 0B CR COLD DECK DAMPER Lotu Lo
OFCV~PV35 0B AIR HANDLER DISCIRGE DAMPER CLOSED
OPCV-PV4d 0B OUTSIDE ATR ISCLATION DAMPER CLOSED
OPCV- P 0B AIR HANDLER RETURN DAMPER f it Bk G
0PV-012 OB CR RETURN FAN FF ST
OPCV-PVO6A OB CR RETURN FAN DISCHARGE DAMPER  CLOSED e
OPV-016 0B CR MAKEUP FAN OFF

BC




BOUIPMENS ¢

OFCV-PVOER
OFCV-PVIIR

OFCV-PV13P

PCV-PV .g

‘4™ A

APPENUIX B CONTTINUED
“URNTILATION LINEUP

BOULPMENT NAME

0B CR MAKEUP FAN DISCHARGE DP' VER
MAKEUP FILTER DISCHAGE DAMP.
MAYEUP FTITER SUPVLY DAMPER
OQUTSIDE AIR ISOLATION OAMPEF

OV OUTSIDE AIR ISCLATION DAMPER
OA OV TRAIN

OB OV TRAIN
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DETAILED PROCEDURES ER P 108"
NOTE Each test will be performed as @& separate procelure

The tests may be performed in any order at the
dAiscretion of the Test Director depending on system
savailability orn operational considerations

1t 18 generalily ‘ntended that ‘he steps ot this
procedure are performed 1n sejuence however,
vetivities may e performed in puraliel oI out of
LecLence at the discretion of the T«st Director

,

Fstabl isr appropriate vent jlation lineup in the
bui lding and note in Appendix B

r."

1 y he direcied by the Test Engineer and the Test Director,

¥ establish th |ocation of the tracer source injection
points in the builading Record the locations below!:

Source B g — p—
Source ST ——— —
Source U - M—
Record Tracer gad ‘yve and injection concentration for
eac?! at r
Points a¥ ‘ony+niration

A

B " i " -

D . —— R R BN

& identify and describe tracer sampling locations 1in

Appendix A

¢ Turn on 4 channe) a~alyier and wait 30 minutes for warm
Jp
¢ Pertfc ~alibration check on each channel and enter

rm
~alibration check response on chromatograph log sheet,

Iinstall regulator/vaive assembly on each source bottle




10.
11.

12.
13,

14.

15,

16,

17.

18,
19.

20.

22.

“Bource A Lo o o

ranc “an lD’-L“&,‘g -

AE/O

1t a continuous injection test 18 planned, place trocer
s~urce near the center of each injection location,

Fo! a non-ccontinuous injection test indicate amount of
trecer to be injected inteo each source location,

Source

B
Source C e
D

Source

Provide auxiliary mixing fan ventilation as required.

For a continuoug injection test tracer using source A,
e)ose shutoft vslve on regulator, open cylinder valve,
set regulator to psig.

let metering +-'ve for tracer A to turns,

Taks a background sample near the tracer } cylinder, if
backyround sampl/. indicates a leak, identify and repair
leaks and tak~z another sample,

For a continuous inj)ection test using tracer source B,
close shutoff valve on regulator, open cylinder valve,
set regulator to psig.

-

Set metering valve for trace B to ___ _ turns.

Take a background sample near the tracer B cylinder, 1f
background sample indicates a leak. 1dentify and repair
Jeaks and take another sample.

For & ccntinuous injection test using tracer source C,
close shutoff valve on regulator, open cylinder valve,
set regulator to _____ ©sig.

Set metering valve for tracer -8 N turns,

Take a background sample near the tracer C cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample.

For a continuous injection test using tracer source D,
slose shutoff valve on regulator, open cylinder valve,
set regulator to psig.

Set metering valve for tracer D to turns.
Take a background sample near the tracer D cylinder, if

background sample indicates a leak, identify and repair
leaks and take another sample.

¢
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Prevare and labe! samp'e or sample %oints in
Appendix A.

Take a background samply ectl.ti sample puints.

Analyse samples for tracer gas, 1f background is free
of tracer gases, begin test, 1f background samples
show appreciable tracer gas(es), contact the Test
Director and Test Engineer for further direction,

Por a non=continuous injection test inject i1nteo
location A and record time

For & continuouvs injection test, open the shutoff valve
for tracer cyl.nder A and record time L

For a non-continuous injection test inject 1nto
location B and receord time _

For a continuous injection test, oven the shutoff
valve for tracer cylinder B, and record time

For a non-continuous injection test, | into
location C and record time

For a continuous injection test, open the shutoff valve
for tracer cylinder C, and record time

For a non~continuous 1njection test, inject 1nto

ation D and record time

~
Vv

For a continuous injection test, oven the shutoff valve
for tracer cylinc . and record time

For a continuous injection test, take samples ftrom the
identified sample areas every 20 minutes for the first
hour, then 30 minutes, then 60 minutes, and then at an
hour and & half. Test duration and sample times may be
adjusted as reguired by the Test Director.

For a2 non-continucus injection test, wait 30 minutes

for mixing #nd then take samples every _______ .alnutes
for a period of

After the | sample has been taken uring a
continuous ) 9 tion test shut off tre tracer gas
bottles and .

vylinder A
Cyiinder B
Cylinder C

Cylinder

e




37.
8.

39.
40.

I T

"ERC Y RO
Ana!yze samples and record on chromatograph log sheet.

Disassemble the test assemblies and relocate tO the
next locations as reguired,

Attach a copy of all the log sheets for this test.

Notify Shift Supervisor that testing is completsd,

Bl



SAMPLE NUMBER

APPENDIX A
SAMPLE LOCATIONS

LOCATION




OPVO09
OFCV-PV23IA
IFCV-PV23B

IFCV~PV28A

FCV-PV28B

OFCV-PV31A
FCV-PV31B

JFCV-PV35

APTENDIX B
VENTILATION LINEUP

EQUIPMENT (AME

OA CR SUPPLY FAN
0A CR HOT DECK DAMPER
QA (R QOLD DECK DAMPER

AIR HANDLER SMKE FILTER
ASS DAMPER

OA AIR HANDLER SMOKE FILTER
INLET DAMPER

OA AIR HANDLER DISCHARGE OAMPER
0A OUTSIDE AIR ISOLATION DAMPER
AIR HANDLER RETURN DAMPER
CR RETURN FAN
CR RETURN FAN [
CR MAKEUP FAN
CR MAKEUP FAN DISCHARGE DAMPER
CR SUPPLY FAN

0B AIR HANDLER SMOKE FILTER
BYPASS DAMPER

0B AIR HANDLER SMOKE FILTER
I[I7ET DAMPER
0B CR HOT DECK DAMPER
OB CR COLD DECK DAMPER -
AIR HANDLER DISCHARGE DAMPER
OUTSIDE AIR ISOLATION DAMPER
AIR HANDLER RETURN DAMPER
CR RETURN FAN
CR RETURN FAN DISCHARGE DAMPER

OB CR MAKEUP FAN

OPEN
OPEN

RUNNING
JPEN

RUNNING

1 0h Y
REV ©
“FR N 7 1991

VERIFIED




TR IN
PENDIX B_CONTINUED Ky 0
“VENTTLATION LINEUP “ER (7 1091
BQUIPMENT ¢ SQUIPMENT NAME TEST STATUS VERIFIED

OFCV-PVO4AA OB CR MAKEUP FAN DISCHARGE DAMPER OPEN

DFCV-PV1IA MAKEUP FILTER DISCHAGE DAMPER OPEN

OFCV-PV13B MAKEUP FILTER SUPPLY DAMPER OPEN

IFCV-FV39 UTSIDE AIR ISOLATION DAMPER CLOSED
OFCV-PV44 W OUTSIDE AIR ISCLATION DAMPER CLOSED

N/A A OV TRAIN

N/A B OV TRRIN
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DETAILED PROCEDURES TE?"'?QST
NOTE: Each test will be periormed as a separate proceaure.

The tesis may be performed in any order ., at the
discretion of the Test Director, depending on system
availability or operational considerations.

Jt 1s generally intended that the steps of this
procedure are performed 1in sequence, however,
activities may be performed 1in parallel or out of
sequence at the discretinn of the Test Director.

Test Number __ .

- B Establish appropriate ventilation lineup in the
building and note 1in Appendix B.

2. Ps directed by the Test Engineer and the Test Director,
establish the location of the tracer source 1injection
points in the building. Record the locations below!

Source A

Source B

Source C

Source D

3i Record Tracer gas type and injection concentration for
each lccation:

Points Gas Concentration

A

C

D

_— A ldentify and describe tracer sampliing locations 1in
Appendix A.

AT Turn on 4 channel analyzer and wait 30 minutes for warm
up.

o Perform calibration check on each channel and enter
calibration check response on chromatograph log sheet,

Ll By Install regulator/valve assembly on each source bottle,

91
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1t a continuous 1njection test 18 planned. pi.ace tracer
source near the center of each 1njection location

Por & non-continuous injection test indicate amount of
tracer to be injected into each source location,

‘Source A

Source B

Source C

Source D

Provide auxijiary mixing fan ventilation as regquired,

For a8 continucus injection test tracer using source A,
close shutoff valve on regulator, open cylinder valve,
set regulator to ____ PS1§.

cet metering valve for tracer A to ____ . turns.

Take a background sample near the tracer A cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample.

For a continuous injection test using tracer source B,
close shutoff valve on regulator, open cylinder valve,
set regulatoer to __ psig.

Set metering valve for trace B to __ . turns.
Take a background sample near the tracer B cylinder, 1t
backaround sample 1ndicates a [eak, 1denti1fy and

repalt
Jeaks and take another sample.

For a continuous injection test using tracer source
close shutoff valve con regulator, open cylindetx
set regulator to __ psig.

~
N

valve,

Set metering valve for tracer C 0 _turns.

Take a background sample near the tracer C cylinder, if
background sample indicates a leak, i1dentify and

repair
leaks and take another sample,

For a continuous injection test using tracer source D,
close shutoff valve on regulator, open cylinder valve,
set regulator to ____ .. Pbsi1g.

Set metering valve for tracer D to turns.

Take a background sample near the tracer D cylinder, if
background sample indicates a leak, identify and repair
|eaks and take another sample,.
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23. Prevare a8... label sample syringes for sample points 1in
Appendix A.

24. Take a background sample at selected sample points.

28. Analyze samples for tracer gas. If background 1s free

of tracer gases, begin test, 1f background samples
show appreciable tracer gas(es), contact the Test
Director and Test Engineer for further direction,

26. For 8 non-continuous i1njection test, inject into
location A and record time _ _ ___ .

217. For a continuous injection test, open the shutoff valve
for tracer cylinder A and record time

28, For a8 non-continuous injection test, 1inject 1into
location B and record time ____ _ .
29. For & continuous injection test, open the shutoff

valve for tracer cylinder B, and record time

30 For a non-continuous injection test, inject into
location C and record time

31. For a continuous injection test, open the shutoff valve
for tracer cylinder C, and record time _ __ .

. 92 For a non-continuous injection test, inject 1into

location D and record time _ __

33, For a continuous 1njection test, oven the shutoff valve
for tracer cylinder D, and record time __ __ .

34, For a continuous injection test, take samples from the
identified sample areas every 20 minutes for the first
hour, then 30 minutes, t“hen 60 minutes, and then at an
hour and a half. Test duration and sample times may be
adjusted as required by the Test Director.

33, For a non-continuous 1injection test, wait 30 minutes
for mixing and then take samples every minutes
for a period of

36. After the last sample has been taken during a

continuous injection test shut off the tracer gas
bottles and record time

Cylinder A
Cylinder B
Cylinder C

D

Cylinder

13



37.

is.

m—————r—

39.

40.

T2
TER N~ 2y REvO

Analyze samples and record on chromatograph log sheet.

Disassemble the test assemblies and re'ocate to the
next locations as regquired,

Attach a copy of all the log sheets for this test,.

Notify Shift Supervisor that testing 1s completed.

94



APPENDIX A
SAMPLE LOCATIONS

AMPLE NUMBER LOCATION
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EQUIPMENT ¢
0PVO09
OFCV-PV23N
OFCV-PV23B
OFCV-PV28A

OFCV-PV28B

OFCV-PV22
OFCV~PV42
OFCV-PV24
0pPvV-011
OFCV-PVO5A
OPV-015
OFCV-PVO3A
0PVD10
OFCV-FPV32A

OFCV-PV32B

OFCV-PV31A
OFCV-PV31B
OFCV-PV35
OFCV-PV43
OFCV-PV38
0PV-012
OFCV-PVO6A
OPV-016

e 5 8
REV O

EQUIPMENT NAME TEST STATUS  VERIFIED
OA CR SUPPLY FAN RUNNING

OA CR HOT DECK DAMPER THROTTLING

OA CR COLD DECK DAMPER THROTTLING

OA AIR HANDLER SMOKE FILTER

BYPASS DAMPER OPEN

OA AIR HANDLER SMOKE FILTER

INLET DAMPER CLOGED SR
OA AIR HANDLER DISCHARGE DAMPER OPEN

OA OUTSIDE AIR ISOLATION DAMPER OPEN

OA AIR HANDLER RETURN DAMPER OPEN

OA CR RETURN FAN RUNNING

OA CR RETURN FAN DISCHARGE DAMPER OPEN

OA CR MAKEUP FAN RUNNING

OA CR MAKEUP FAN DISCHARGE DAMPER OPEN

0B CR SUPPLY FAN OFF

OB AIR HANDLER SMOKE FILTER

BYPASS DAMPER OPEN LELy
0B AIR HANDLER SMOKE FILTER

INLET DAMPER CLOSED

0B CR HOT DECK DAMPER
0B CR COLD DECK DAMPER
0B AIR HANDLER DISCHARGE DAMPER CLOSED
0B OUTSIDE AIR ISCLATION DAMPER CLOSED

OB AIR HANDLER RETURN DAMPER

OB CR RETURN FAN OFF
0B CR RETURN FAN DISCHARGE DAMPER CLOSED

0B CR MAKEUP FAN OFF




AFPENDIX B CONTINUED

¥ AN ,

EQUIPMENT ¢ BQUIPMENT NAME TEST STATUS VERIF1ED

0B CR MAKEUP FAN DISCHARGE DAMPER  CLOSED AN
OPEN e - ot

OFCV-PVOAR:

OFCV-PV1 3N MAKEUP FILTER DISCHAGE DAMPER
OFCV-PV1 3B MAREUP FILTER SUPPLY DAMPER OPEN b &
FCV-PV39 QUTSIDE AIR ISOLATION DAMPER “LOSED
OV OUTSIDE AIR ISOLATION DAMPER “LOSED T AR

LD 4N

IFCV-PV44

N/A OA OV TRAIN R P ———

N/A OB OV TRAIN e WS
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Lagus Applied Technology, Inc.
11760 Sorrento Valley Road, Suite M
san Diego, CA 92121

Telphone: (619) 722-9277
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NOTE ! Each test will be performed as 2 separate procedure
The tests may bDe performed 1n any order at the
discretion of the Test Director depend.ng on system

svailebility or operational consicderati._ns

1t 18 generally intended that the steps of this
procedure are performed 1in sequence, however,
activities may be pel forn in parallel or out of
segquence at the discretion o. the Test Director.

Number __ ..

Test

Establish appropriate ventilation lineup in the
building and note i1n Appendix B

- i As directed by the Test Engineer and the Test Director,
establish the loc¢s .on of the tracer source 1njection

points in the builaing. Record the locations below!:

K

B

R Record Tracer gas type and inject)

location

each

- S ——

locations 1n

4. identify and describe lracer sampling
Appendix A.

$ Turn on 4 channel analyzer and wait 30 minutes I¢
up .

¢ Perform calibration che
on

ck on each channel and enter
calibration check response

on chromatograph log sheet,

7 Install regulator/valve assembly on each source bottle.




10.

12.

13.

14.

1%,

16,

17.

18.

19.

FERATTY REVOD
1t a continuous injection test 18 plannea, Dlace tracer
source near the center of each injection location.

For . nen-continuous intection test indicate amount of
tracer to be injected into each source location.

Source A _

- —

BIUEEE B i oo

—————————— ——

Source C

Source D

Provide auxiliary mixing fan ventilaticn as required.

For a continuous injection test tracer using source A,
close shutoff valve on regulator, open cylinder valve,
set regulator to psig.

Set metering valve for tracer A to ____ turns.

Take a background sample near the tracer A cylinder, if
background sample indicates a leak, ident.fy and repair
leaks and take another sample.

For a continuous injection test using tracer source B,
close shutoff valve on regulator, open cylinder valve,
set regulator to p8ig.

- -

Set metering valve for trace B to __ __ turns.

Take a background sample near the tracer B cylinder. 1t
background sample indicates a leak, 1dentify and repair
Jeaks and take another sample,.

For a continuoug 1njection test using tracer source Gy
close shutoff valve on regulator, open cylinder valve,
set regulator to ______ ©sig.

Set metering valve for tracer C to _ turns.

Take a background sample near the tracer C cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample.

For a continuous injection test using tracer source D,
close shutoff valve on regulator, open cylinder valve,
set regulator to psig.

Set metering valve for tracer D to turns.

Take a background sample near the tracer D cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample,.



23.

4.
25.

26,

27,

28,

29.

30.

3l.

. 32

33,

34,

33,

36.

m .A -a.q?l
Prevare and label sample syrinaes for sample points in
Appendix A,

Take & background sample at selected sample points.

Analyze samples for tracer gas., If background is free
of tracer gases, begin test. If background samples
show appreciable trucer gas(es), contact the Test
Director and Test Engineer for further direction,

For a non-continuous injection Lest, inject 1into
location A and record time _______ .

For a continuous injection test, open the shutoff valve
for tracer cylinder A and record time

For a non-continuous injection test, inject into
location B and record time -

For a continuous injection test, open the shutoff
valve for tracer cylinder B, and record time _

For a non-continuous injection test, inject into
location C and record time

For a contiruous injection test, open the shutoff valve
for tracer cylinder C, and record time _ ___
For a nen-con.inuous injection test, inject into
location D and record time _ _ _
For a continuous iniection test, oven the shutoff valve
for tracer cylinder D, and record time __ :

For a continuous injection test, take samples from the
identified sample areas every 20 minutes for the first
hour, then 30 minutes, then 60 minutes, and then at an
hour and & half. Test duration and sample times may be
adjusted as required by the Test Director.

For a non-continuous injection test, wait 30 minutes
for mixing and then take samples every miautes
for » period of

After the last sample has been taken during a
continuous injection test shut off the tracer gas
bottles and record time

Cylinder A

Cylinder B

Cylinder C
D

Cylinder




37.

]N‘ L-"H

reee oy er (/7
Analyze samples and record on chromatograph 10§ sheet .
test assemblies and relocate tO the

Disassemble the

next locations as reguired,

Attach a copy of all the log sheets for this test.

Notify Shift Supervisor that testing is completed.
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APPENDIX A
SAMPLE LOCATIONS
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EQUIPMENT ¢
0PVO09

OFCV-PVEIR
OPCV-PV23B
OFCV-PV28A

OFCV-PV28B

OFCV-PV22
OFCV~PV42
OFCV-PV24
0PV-011
OFCV-PVOSA
OFV-015
OFCV-PVD3A
0PVO10
OFCV-PV32A

OFCV-PV32B

OFCV=-PV31A
OFCV-PV31B
OFCV-PV35
OFCV-PV43
OFCV-PV3e
0pPV-012
OFCV-PVO6A
OPV-016

o OO Lhe
EQUIPMENT NAME
OA CR SUPPLY FAN
OA CR HOT DECK DAMPER
OA CR OOLD DECK DAMPER
A AIR HANDLER SMOKE FILTER

BYPASS DAMPER OPEN
OA AIR HANDLER SMOKE FILTER
INLET DAMPER OFEN

OA AIR HANDLER DISCHARGE DAMPER
OA OUTSIDE AIR ISCLATION DAMPER
OA AIR HANDLER RETURN DAMPER

OA CR RETURN FAN

OA CR RETURN FAN DISCHARGE DAMPER
OA CR MAFEUP FAN

OA CR MAKEUP FAN DISCHARGE UAMPER
0B CR SUPPLY FAN

0B AIR HANDLER SMOKE FILTER

BYPASS DAMPER OPEN
OB AIR HANDLER SMKE FILTER
INLET DAMPER OPEN

0B CR HOT DECK DAMPER

0B CR COLD DECK DAMPER

OB AIR HANDLER DISCHARGE DAMPER
OB OUTSIDE AIR ISQLATION DAMPER
0B AIR HANDLER RETURN DAMPER

OB CR RETURN FAN

0B CR RETURN FAN DISCHARGE DAMPER
0B CR MAKEUP FAN

104
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0B CR MAKEUP FAN DISCHARGE DAMPER
MAKEUP FILTER DISCHAGE DAMPER OPEN
OPEN

MAKEUP FILTER SUPPLY DAMPER

OUTSIDE AIR ISOLATION DAPER CLOSED
OV OUTSIDE AIR ISOLATION DAMPER CLOSED
OA OV TRAIN e
0B OV TRAIN

105
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SARGENT & LUNDY
ENGINEERS

FOUNDED 80
28 CAST MONROE STRELY
CHICADD, ILLINDIS 8000D
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December 26, 1990
Project No., 874719
File No. 13.11
(DHF=21)

commeonwealth Edison Company
zion Station - Units 1 and 2

control Room Habitability-
Tracer Gas Testing

Mr. D. B. Wozniak
Project Manager

Zion Station

101 Shiloh Boulevard
zion, IL 60099

Dear Mr. Wozniak:

Enclosed, please find a summary of the discussions held with

Dr. P. Lagus of Lagus Applied Technologies, Inc. concerning PV
System Tracer Gas Testing.

By copy of this letter, Sargent ¢ Lundy (S&L) is forwarding a
copy of the requested drawings to Dr. Lagus.

rhe requested room volumes have been previously transmitted to
Dr. Lagus by L. DuBois of Station Technical Staff.

I1f you have any questions, please call either W. J. Adams at
(112)269-6619 or myself at (312)269-3901.

Yours very truly,

LN R

D. H. Flens
Senior HVAC Project Engineer

DHF:tnk
Attachment
See next page for distribution
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Decembar 26, 1990

Summary of Discussions with LAT, Inc.
ornn Tracer Gas Testing

purpose: To discuss Tracer Gas Testing methodology and scope
with Dr. P. Lagus ot LAT, IncC.

Participants: . Lagus - Lagus Applied Technologies, Inc.
Fleming -« Nuclear Consulting Services
C. Mammoser - CECO-ENC
Berczynski =~ CECo-Tech. staff
DuBois - CECo~Tech. Staff
J. Adanms - Sargent & Lundy
H. Flens Sargent & Lundy

Date: November 28, 1990 at Zion Station

SUMMARY OF DISCUSSIONS:

The purpose of this meeting was to familiarize Dr. P. Lagus of
Lagus Applied Technologies, Inc., with the scope of the tracer gas
testing to be performed at Zion. After initial review of the
HVAC physical plan drawings, a waikdown of the ductwork which is
to be tested was performed. Based on this walkdown, the number
of actual test set-ups was determined as well as any special test
requirements. The agreed upon tests and test provisions are as

follows:

TEST 1 Negative Pressure PV Duct in HVAC Equipmsent Room o |
- J 9
S 1 Tracer gas will be released in HVAC Equipment Room in g :
multiple locations. Portable fans will be used to o
establish a homogenous concentration in the room. §
Tracer gas concentration will be measured in PV supply
duct outside of Equipment Room. \y
~
‘tiu provisions - need to use portable fans and §
: in airflow measurement in PV supply duct. 4\

y
:
M
i

Negative Pressure PV Duct in Vestibule Outside of HVAC é§<3
BEquipment Room

A temporary visgueen will be placed around ductwork.
Tracer gas will be injected into tent and sanpled in PV
system return air door upstream of EMAFU.

Special Provisions - visqueen tent around PV return
duct.
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TEST 3 Negative Pressure PV puet in Vertical Chase Up toO and el
Including Duct irn Ceiling of 0id TSC. ‘

>

:',n’ ¥  rracer gas will be releagsed within a temporary visgueen

e ternt which surrourds the atfected ductwork and seals

‘ the top of the vertical chase. Due toO the huge volums
above the ceiling of tae 5ld TSC, it wae not deemed
practical and could lead Lo SIrronuous readings due to
recirculation airflows if a homogenous tracer gas \
mixture wus established in this area. Tracer gas will

be sampled in PV systenm return ajir duct upstronam of
EMAFU. = merprac Malke g Air Filbar Sat) 18

Special provisions = nstall visgueen tent around
affected ductwork and enclose top of vertical duct

chase. Provide temporary scaffolding in hallways //room
beneath suspended celling as required.

TEST 4 oV System Positive Preasure puct in Main Control Roow.

) > Trecer gas will be injected into OV gupply duct in KHVAC
Ly Equipment Room. ToO minimize impact to Control Room
“a operations, a manifold sampling sysv em made of
lightweight plastic pipe and assisted by A vacuus Pumg
will be used to collect air samp.es. The wanifold will )
ne arranged for complete saspling on all relatively
i jaccessible sides of the OV ductwerk. If the initial
tracer gas test indicates no leakage, tenting will be
considered complete. If ledage is detectad, portable
fans will be brought in t2 achieve a homogenous mixture
in the Control Room for accurate leakage neasurements.

cpeciel Provisions - This test #ill require the

fabiicetion of lightweight sapling manifolds to be ,
temporarily installed around the OV supply duct above

#he Control Room ceiling. Portabla fans may also be

.pequired to obtain accurate measurements during

subsedquent testing. Testing will need to be WV
cooréinated to minimize impact on Control Room o

operations. Finally, OV supply duct airflow will need
to be measured.

TES™ &  Negative Pressure PV Duct Located i cCable Spreeding ;
' Room (Riser).

O ) This ductworXk is completely covered by a concrete like
fire proofing material (most likely pyrocrete) except
for two fire damper acress doors. Leak testing of the
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e

entire duct segment would require tae fabricaticn of a
tomporary walled enclosure within the rtable npreading
room in order to achieve acceptable tracer gas
concentrations. Since the éentire duct is encased by
pyrocrete, inleskage s Thought to be ¢} tremely minimal
if existent at a’l. Thus, for iritial testing, only

the access door portion of the duct will be leak
tested.

gpecial Provisions - A temporary VISQUEEN enclosure
will be installed over the existing zccess door.
Tracer gas wi'l beé injected into the enclosure and
concent.ration measured in the HVAC equipment room.

TEST ® PV/0V Normal Outsice Air Intaka Duct.

y This test is being conduc .ed for .nformational

¢ " purposes. In the cvent of a singie failure of b .bble
tight dawpers OFCV~PV042 and OPCV-PVO43, PV syscra
igolatior. to the outs.ide air will be achieved by
radundant bubble tight damper located in the Unit 2
purge duct room Under this condition, the normsal
make~up air duc¢ will be under negative pressure up to
dAsuper OFCV-PVU39. Any inleakage to th.s duct will
result in unf ltered inleakage to tha control room.

To perform this test, & homogenous tracer gvs mixture
will pe forved in the purge duct room with sfampling

tekine place in the PV supply housing upstream of the
return air duct.

Special Provisions - Need to fail-open damper OFCV~-

PV042 and OPCV-PV042 independent of OFCV-PVO19 to
perform test.

additional items wore alsd \greed u,on.

y Building HVAC (AV) System would be operated in its

| sccident mode to minimize pressura influencen on
tracer gas testing.

All temporary fans, sarpling manifolds and vacuum pusaps

required for testing would be sipplied by LAT and left with
CECo.
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or gas testing would be performed on second or third
shif ‘0 minimize room pressure disturbances caused by
personnel ingress/egress and to minimize impact on plant
operations.

All tra
S

LAT ¥'11 write test procedures and submit to CECo for
comment. Techn cal staff will embody these procedures into
the station test procedures.

e first rest is scheduled to be perforaed |~ rebruary iPe%
an? subsequent retesting in May. Test ¥ ug is expe..p !
to be 1 - 2 weeks., Actual test dates Wil D@ oased upen
completion of security badging.

Dr. Lagus alsv . equested copies Of the fosoning Ltems:

.EVAC Physical Lrawing for ¢ -"ge Room
+HVAC Diarrt :a for OV bhysten

‘Poom Volumes for Aréas Sarved o\ System During Accident
Mode.
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M ICAL FORMLAT Wy 0.,0.7, HAIARD CLASS: Nonflsssah|s Ges
CohoBe MBMEER; 299) <604 D.0.7, LABEL(S): Nonf|ssssbie Ges
MITYSION. DATA

MOLEDULAR WEIGMT| 146,00
SUBL (MAT IO POINT @ | stm.i ~63,7°C; ~81.7%
VAPOR PRESCUNE @ 21.1%C 2,210 e (gauge); 320 palg

SPECIFIZ VOLUME @ | ATM, 21.1°C: 0,196 o Agy 2.2 #/1p
RELATIVE DENSITY, (AIRsi)y 3,114 &1 otm, N0°C

SOLUBILITY IN WATE A 900 5.4 oo’/ kg wate
) g P

DESORIFTION: At "r d : ulw mulwia h s oolor less, odoriess,
nontoxic pas. It ‘%', e || o ARt g Own VEpOr  PreseEre. - “

T

L~ a*.‘o ","A‘-‘ “4--41 -
4

P E LiniTs (ERTRE \ /
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R
PER 8¢ 1BLE EXPOSUSEL ST

sim e ssphyxiont
stigm. Contect

HRONIC EFTECTS OF O

ety o ovsmproy iR HIEINE ' . gt - o

INHALAT IO Mowve . preferskly mouth

fo mouth, |If
CONTACT:  Tree*

REACTIVITY DATA

STABILIZY: (X)) § W () UNSTABLE

INCOMPATIBILITY: My resct vlowmy with or muco oo emolcolly -coln wete! spuch ’ r» Hum,
p?::o::ur‘m barium, povdered Begresius, povdered olus|num. Rescts vigorously, perhaps explosively,
v sl lene.

MAZARDOUS DECOMPOS | TION/OXIDATION PRODUCTS . When hested to decompos | tion or expossd to electric eros,
tomie Tluorine end sulfur compousds &% relessed.

POLYMER | 177 10y (X) Willh NOT OOCUR { ) MAY OOCUR

SULFUR HEXAFLUOR | DN pege | of 2 Revised: October | pE%
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~FPOURE 1. PLUME MONEL VALIDATION CXAMPLE SHOWING SFg CONCENTRATIONS

o
ok
=
g,
§ ot
S b
$3
ik
S ¢
o5 : 810 m
C I ) (2687 ttor 0.5 m1) T
g ; Downwind from Stack
J s 4 Measured Data
T Y ¢ Mode) Previ: .fon

,+ + .“ J T Experimeatal Error Band: t 6 x 10712
Validacton Pand: ¢ 203 of Measured SFg
L—&—L—-—ﬂ—_—“ﬁ:h—m Concentration

0 | ? ) . 5 6

Sampler Stations

-
TASLE 1. SULFUR WEXAFLUORTBE (SF¢)

. Non=Toxic and Non«A1lergenic

. Chemically Inert, Odorless, and Tastelee,

. Non«f lanmable and Non<Explosive

. Transported and Dispersed as Other “‘mwygpheric Gases
. Eastly and Economically Mear:~_u « th High Reliability

. Messurable by an Established .xperimental Technigue which Precludes
Interference with Adr :

. wnolc ot Very Low Concentrations, f.e., 10°6 (microgram) to
10*'¢ (picogram)

. Not & Normal Constituent of Air; Non-Existent to Neg)igit'e Back-
ground Concentration 3

. Commerc {ally-Available
Figure 2 presents a simple example of the use of tracers to locate or document the
effect of external pollutfon on internal air. Situations exist where contaginated storage,
such as soivents, may be located u~stream of the air intake for a contro! room or other
critical ared within 3 plant, PRelease of tracer within a contaminated storage, with subse«
quent measuring at the intake to the air-hand)ing unit, will disclose the existence and the
magnitude of external pollution recirculation,



FIGURE 2.  RECIRCULATION TEST (External Pollution)

f

- ¥ing
Bl Intako'
Rl 14
AMr L'J X o,
Sample g
Here %/ Contaminated
;Tﬂ”* Storage
: im
Inject
Tracer

It 1s also possible, as shown on Figure 3, to utilize the asbove-msnt ioned technitue to
Gocument recirculation of interna) pollution by injection of the tracer into a petentially
object ionable exhaust stream with subsequent monitoring 2* @ ce}r'so'nﬂ‘ﬂo intake, This test
will disclose the existence and the masnitude of iﬂpornol pollution rec ircuiation,

FIGURE J.  RECIRCULATION TEST (Internal Pollution)

- ,m B ,fﬁ,

Exhaust

AMr Afr Intake |

Handler Handler

Inject
Treacer




yntitative 'y "easure yent f haracter

vent sl et ysio W &% & whole here x5t tw
these measurement s an be performed, Figure 4

neentrat

Yolusme =
Ledhkage Rate * |

inject Tracer
Homogenize

Measure Decay
best for Relative
Ledkage Rates

HOMO Qe ne
“oncentrat

Loncentratior

slope = Afr Change Rate
Infiltration

oncentration

e
o

Log

Time (winutes)

i
second technigue, especia') sed for aress f high ventilation rate, 18 the
onstant flow test which it ustrat e n Flgure 5. For this method, a constant
tracer 'S reledsed into a vent Aled ares.,
monitored 8s & function of time. A ¢ f the concentration as & function of time disCioses

that the comcentration f tracer within 3 ventilated structure becomes constant after some

f “he concentration within the structure s

Lime This can also be demonstrates

mathamat ica : This constant value ,is proportional
the ‘eskage rate; 'n fact, the leakage or venttl on rate 18 equal to th* input roate of

tracer divided by the equtlibrium ner




FIGURE &.  CONSTANY FLOW TEST

/

\ f
T

Yolume » ¥
- [ Leskage Rate = |
o w
ko ’ ’ l. Inject Tracer at Constant Flowrate (P
e 2. Homogenize
3. Measure Concentration in Koom
SN e Sl o e A, Best for Relatively Wigh
- 528 Flow Leekage Rates
" urce
Coqumbnu g -y
§
.~
e L » -’-—__..._._-..
% Coqui) tbrium

b

-

An interesting use for the concepts out)ined sbove is shows on Figure 6. ¥ithin & par-
ticuler ares, often one {5 inter-sted in leskage of internal)y-genersted contamination inte &
control roow or other ventilationscontrolles ares. PRelease of & .racer ot & comstant flow
rete in t fcular ares, coupled with messurements within the controlled ares, results in
s plot of entration as & function of time. The inflow rate (s simnly the production
rate of ¢ vided by the equilibrium concentration of tracer messured within the contre)
room. A ' 8% this not only discloses the existence of nomdesign, inflow \od’o
from ducting or other features, but a1so a)lows one to quantitatively infer this leskope, ™

A similor test 1s shown on Figure 7, Especially in return ducting, inasdvertent ond
non-design eskage can be & problem. Many times one s interested in the ectua! magnitude of
this duct leskage. A constant injection of tracer into the duct, followed by subseguent
messurements aling the duct, 4!lows measurement of the flowrste through the duct, A® shawn,
it 1s also possible to discover those aress along the duct where duct 'nu? or nomsdes { gn
inflow is occurring, " &

R



FIGURE 6,  NON-DESTGN INFLON LEARAGE TEST

== yentilation Duct e
Containated Area. ..
. IO e ,
. AN ‘ .'lJ z.
iy Tracer
hluu
Hi.lu [fj
Control Room
c“‘"]‘brﬂ. Greresrrerniininng
£
.
E Inflow « : .
i coqumbm-
e A -\ A A ok 'y A ‘
Time
FIGURE 7.  DUCT LEAKAGE TEST
t..mmmm-
Here re
Ventiletion Duct | [
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Massure| 2.
Control Room Here | contaminated Ares
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Inject Tracer

Measure Concentration
in Control Room
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Tracer
Release
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Inject Constant Flow of Tracer
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Amount of Puct Leakage
Location of Duct Leaks
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1. Ventilation Dead Zones
€. Health & Safety Monitor Locations
i{:f » 3. Contaminant/Pollutant Transit Times
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A variation on the technigques . ‘hich have been documented so far-is the use of integrity
breach monitoring (shown on Figure 9), integrity bresch monitoring is (splemented by
niecting & constant flow of ;FQ. or other trager, into & hazerdous comatnment sred and
monitoring the periphery for the presence or absence of this tracer. [f one finds no tracer

within the non«hazardous pDeriphery, re can infer that there (5 no bresch of containment,
onversely, 'f one does detect tracer within this area, one has unw'quoui evidece of
ontainment breach, Moreover, the magnitude of the trascer concentration ylelds quamtitstive

nformation on the magnitude of the integrity breach.




NTEGRITY BREACH MONITORING

Hazarcoous Contatnment
Lres

Flow
tontrol ler

N\
v S§Fg Plus Afr
'J
£=====; o

i e -

Feg Source

Non-Hazardous Periphery

Inject SFg into Containment Ares
Monitor Periphary for SFg

No SFg Implies No Breach of containment

.
&

n o many &pplications, nfermation on the actua) ,erforcance characteristics of @

ventiiation system s desired, Many forcedeventilation systems do not necessarily perform

exactly 4, designed and, ‘n seme instances, the degrne of
piece of information., Figure 10 11lustrates

.

departure from design s a vital
a multictracer, unintentionaloventilation, flow
test wherein three distinct tracers are injected into three aress of interest, The test
region «which can be & containment area, & safe ares, or the like««is monitored for the

presence or absence of any or all of these three tracers. The existence of any of these

tracers within the test region ‘mmedistely ‘mplies & ventilation connection between the two,
The magnitude of the tracer concentration can give & measure of the Inflow leskege rate,
Teable 2 and Figure 11 present some common electroneget ive tracers and show an actus) multiple
tracer separation, Note that all these tracers share the same ‘des) tracer t"l?‘.(‘.”ﬂrﬁs
0% enumersved for SFg in Table The primary differences between these tracers and SFg
are: 1) the separation from air is often times more complex than for SFg, and 2) the
chromatograph may not De as sensitive Lo these tracer gases @8s to

Fge It should be
emphasized, however, that all

these gases have bedn used either singly or in combinations of

uwp to six geses simultaneously for the characterization of both intentiondl and unintentional
vent{lation flows, t
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Dfeh1orod | f1yoromethane
1,2-Dichlorotetraf lucroathane
hlorod i flucromethene
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Tast Region Tracer 2
|
Measure
Here Tracer J
# 1. Tells which Area 1s Contaminating Test Reyton
2, Can give Inflow Leakage Rete
TABLE 2.  ADDITIONAL ELECTRONEGATIVE TRACER GASES
Name *. Sysvo) Irade Name
Dibromod | fluoromethane CF br, Freon 1282
Trichlorofluoromet® CFC\.J, " Freon 11
B
T dodeTrichiorotrifluoroethane CoC14Fy Freon 113
fuoromethane G,lr Freon 1381
yclobutane C‘l. Freon C-318 R '
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- IGURE 11 MULTIPLE TRACER GAS CHROMATOGRAPHIC SEPARATION
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The examples given above are in no way meant to be comprehensive bul, instead,

are by

nature & tutoria in which it is hoped that solutions to specific problems are suggested
-
which can be adoressed by technigues similar to those disclosed, Tracer characterization of

¢ ventilation system within an industrial plant affords three sionificant benefits:

}) Detailed understanding of the actual operating performance of a ventilation
system,

Enhanced reliability of a ventilation system after tracer<discovered retlre-
fit ~tions are undertaken, and

Increased confidence in the ability of a venmtilation system to protect
pccupents of a control room Or otherwise safe ared.

1

For an in-depth discussion of vour particular ventilation-related flow problem,
assistance in designing and ‘mplement ing a charecterization program, plesse contact P,

ar for
Lagus.
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