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1. 0 PURPOSE:

The purpose of this procedure is to conduct tracer gas testing on the control
roan envelope and the associated KQC systems. IAT corporation will deteztnine
the quantity of air in-leakage into the control roan envelope via the control
roan NQC system(PV) negative pressure ducting outside of the contxol roan
envelope and the positive pzessuze ducting inside the control roan envelope of ~

the canputer and miscellaneous systan(OV). All testing will be done in the
accident mode for the PV and OV HVAC systems.

2.0 SCOPE:

The scope of this test is outlined in a letter to D. B. Wozniak) CECO ) fran
D. H. Flens, Sargent 6 Lurxty, dated 12/26/90. A copy of this letter is
contained in attachnent 12 for reference purposes. The following two
paragraphs sumnarize the scope of the test.
The in-leakage testing on the negative pressure ducting on the PV systan will
be done in 5 diffezent locations. These locations consist of the return air
duct work in the TSC, unit 2 outer cable spreading roan(630'evel), cozridor
outside of the PQC equipnent roan(617'evel), NQC equipnent roan, and the

~ 'f

the tracer gas is established outside of the ducting, either in a roan or
in a visqueen tent, and samples aze taken for analysis fran inside the
ducting. The testing done in the HVAC equipnent roan and the unit 2 purge
exhaust plenum will be done with a worst case single failure open of the PVtrain bubble tight cheer.
The in-leakage testing done on the positive pxessure ducting of the OV systan

d 1 . ~ . ~ \
of the tracer gas is established inside the ductiag and maples aze taken for
analysis fran outside the ducting.

A piping and instzunantation diagram(P&ID) along with a physical diagrams wU.l
be irx:luded in each attachment of the test for locations being tested in that
attachment. All drawings will be attached to the test at the time of thetest.

All - ses that aze used are non-toxic and aze used in mcta~l smalltz ea concentration nu. won tr son PPM PPB PPT
ran . tracer gasses t are mg us are SF (

- ori ) in
ezent ccmentrations. The injection gasses used, use SF6 mixed with

nitzogen(N2) to ~tezmined mixture ratioes(1 to 20%) by the test vendor.
These mixtures are then injected into the injection areas to get desired
concentrations(PPM-PPT). All tracer, gasses that are used have a Material
Safety Data Sheet(MSDS) on file with the Industrial Hygiene and Safety
Coordinator. A copy of the MSDS is included in attachnent 13.
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3.1 OA PV TRAIN SHALL BE OPERABLE.

3.2 OB,PV TRAIN SHALL BE OPERABLE.

3.3 ONE OV SYSTEM TRAIN SHALL BE OPERABLE.

3.4 1 AUXILIARYBUILDING SUPPLY FAN SHALL BE RUNNING.

3.5 2 AUXILIARYBUILDING EXHAUST FANS SHALL BE RUNNING, AT LEAST ONE ON
EACH UNIT VENZ STACK.

3.6 ALL DOORS IN CONTROL ROOM ARE CXOSED.

3.7 ALL DOORS IN CONXRQL RDQM HAVE "TEST IN PROGRESS PHASE KEEP DOORS
CXQSED EXCEPT HR NORMAL EGRETS" SIGNS KM'r ON THEM

'ISE SEGMEÃZ OF %K TEST BEING PERFORMED. 'ISE DRAWINGS ARE M-81, M-315,
M-317 SRZ lg M 318' 319 M 382 SHZ l.

4. 0 PRECMJZICNS:

'HKRE ARE NO SPECIAL PRECAUI'IONS NEEDED.

5. 0 SPECIAL TEST PMEZI':

ALL TEST EQUIPMEÃZ WILL BE SUPPLIED BY THE TEST VENDOR.
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6. 0 PROCEHSE:
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NVZE: l
ALL TRACER GASSES USED IN %HIS TEST ARE K5-TCKIC AND USED IN !

QU
MATERIAL SAFEZY DATA SHE!;IS FOR ALL TRAC!K GASSES USED FOR %HIS TEST l

! ARE ON FILE WZIH 'IHE INDUSZRIAL HYGIENE AND SAFETY COORDINAKR. l

NZE!
l 'IHIS TEST WILL BE DCNE IN 6 DIFFEREÃZ SEGMEPIS. 'IHE SEGMENIS WILL BE l

,
1 DONE IN 'IHE ORDER OF 'IHE TEST ENGINEER DISCRETICN. EACH SEGMENZ CAN l
! BE DONE INDEPENDEÃZLY OF ANOIHK. STEPS NE PEZKSRED MAY BE MARKED l
! - M7Z APPLICABLE(N/A) BY THE TEST ENGINEER. INITIALBLAN1% DESIGNMXl !

'IO A DEPARIHENZ CAN BE SIGNED OFF BY ANY DEPARBKNZ. l

SEGMENZ 1

! NZE: l
! 'ISIS SEGMENZ CONSISTS OF TESTING 'IHE NEGATIVE PRESSURE PV DUCT IN VER-l
! TICAL CHASE UP 'IO AND INCLUDING DUCT IN CEILING OF CKD TSC. l

6.1.1 VERIFY ALL TEST PREREQUISITES ARE MET.

6.1.2 VERIFY IHAT VISQUEEN TEÃZ IS BUILT ARCjUND 'IHE HAZING IN 'IHE
TECHNICAL SUPPORT CENZ!% ON THE 642'ZVEL.

6.1.3 OBTAIN SHIET ENGINEER'S PERMISSION K) SZARZ THE TEST.

6.1.4 OBZAIN UNIT 2 SUPE16TISOR'S PERMISSION '10 SZARZ 'IHE 'INST.

6.1.5 OBZAIN UNIT 2 NSO'S PERMISSION K) SZARZ ~ TEST.

6. 1. 6 RECORD PV PETEM II%1M 6IDLT IE RmlBh.

6.1.7 SECURE OR VERIET SECURED CNE TRAIN ON %HE OV SYSTEM.

6.1.8 %SIRE'R VERIFY RUNNING ONE CONZ1KK RXM EMERGEKY MAKE-UP
Fbi

6.1.9 RECO!K) MHGIZAHYBUIIDING 'PRESSURE ON OPDI-AV93A, AT OCB05
IN. NC.

6.1.10 RECO!K) QMLRX ROOM PRESSURE ON OPDI-PV20A, AT OCB05.
IN. WC.

OP
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THE EQLU3HBG 2 STEPS SKXKD BE DONE
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'V

l

6.1. 11 VERIFY SYSTEM LINEUP DOCUMENZED ON THE ZAT VENYZIATZCN LINKZP
SHEET(APPENDIX B OF ATZACHMENT,1) IS CORKCZ. TS

'. 1. 12 .INFIRM ZAT TO PERFORM TRRCIK GRS TEST PER ATZRCHMENP 1 ON YZK

DUCTING IN THE VERTICAL PIPE CHASE AND CEILING OF CKD TSC.

6.1.13 WHEN TESTING IS FINISHED ON RUNNINZ PV TRAIN, 'lZKN SZZIRY YZK

PV SYSTEM TRKW 'IHAT IS SECURED. OP

6.1. 14 SECURE THE PV SYSTEM TRAIN 'QQT WAS JUST TESTED(KÃXHEED IN
IN STEP 6.1.6).

6.1.15 RECORD AUXILIARYBUILDING PRESSURE ON OPDI-AV93A, AT OCB05

IN. WC.

6.1.16 RECORD 0M'OOM PRESSURE ON OPDI-PV20A, AT OCB05.
IN. WC.

l N7ZE
l 'IHE FGLU3WING 2 STEPS SHOULD BE DONE Y .

6. 1. 17 VERIFY SYSTEM LINEUP DOCUMENZZD7 (K 'BK ZAT VENZTZATZCN LINEUP
SHEET(APPENDIX B OF ATZACHMEÃZ 2) IS CXH6KCT. YS

6.1.18 INEURM LAT K) PKPORM TRACER GAS TEST PER ATZACHMEPZ 2 ON %HE

DUCZING IN ~ VERTICAL PIPE CHASE AND CEILING OF CKD TSC.

6.1.19 WHEN TESTING IS FINISHED C6 THE RUNNING PV TRAIN
THEN'ZARf.'V

SYPH%Ã TBAIN 'IHAT IS SECURED.

6.1.20 KlZIFYUNIT 2 NSO %HIS TEST SEGMENZ IS (XXfPLf'ZE.

6.1.21 NVZIFY UNIT 2 SUPE26lISOR GRIS TEST SEGMENT IS CCRPZZlIE.

6.1.22 NOTIFY SHIFZ EKZNEER 'IHIS TEST SEGMENZ IS CXKPLETE.
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M7ZE: !

! 'ISIS SEGMEKZ CCSSISIS OF TESTING 'IHE MKATIVEPRESSURE PV DUCT ZDCATH)!
IN CABLE SPREAD3Mr RXM RISER !

6.2.1 VERIFY VISQUEEN TENT IS BUILT 2QKUND 'IHE FIRE DAMPER &CESS
DOOR IN XSE UNIT 2 CABLE SHADING RKM.

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

VERIFY,ALLTEST PREREQUISITES ARE MET.

OBTAIN SHIET ENGINEER'S PERMISSION K) SZARZ 'XSE TEST.

OBTAIN UNIT 2 SUPER/ISOR'S PERMISSION 'IO SZARZ 'IHE TEST.

OBZAIN UNIT 2 NSO'S PERMISSION TO SZART 'IHE TEST

KKORD PV SYSTKM TRAIN %HAT IS RUNNING.

6.2.7 SECURE OR VEUFY SECURED ONE TRAIN CIN THE OV SYSZEZ.

6.2.8 RUN OR VERIFY RUNNING ONE CONIPCK RXM EMERGE%X MAKE-UP
FAN.

6.2. 9 RECORD AUXILIARYBUIIDING PRESSURE ON OPDI-AV93A, AT OCB05
IN. NC.

6.2.10 RECORD CONXBGL RXN PRESSURE ON OPDI-PV20A, AT OCB05.
IN. NC.

OP

! NZE
) 'XHE EQUXNIME 2 SXKPS SRXZD BE DC' .

6.2.11

6.2.12

6.2.13

VERIFY SYSTEM LINEUP DOCUMEHXED ON ~ LAT VKNZIIATICHLINEUP
SHEET(APHRDIX. B GF ATZACHMENZ 3) IS QOfNECZ. TS

IMRElM IAT TO PEREQRN TRACER GAS TEST PER ATTACHNENP 3 CN THE
NAEPETPE PRISSURE PV OICP IN THE CMEE SPIlEAOZtE'XM(RISER) .

M%8 TESTING IS IS FINISHED ON 'IHE RUNNING PV TRAIN, 'THEN
SZARZ THE PV KETKM TRAIN 'IKQ'S SECKKD. OP

6.2.14 SECURE THE PV SYSTEM TRAIN THAT WAS JUST TESXKD (RECORDED IN
IN STEP 6.2.6) ~

6.2.15 RECORD AUXILUQKBUZZING PRESSURE ON OPDI»AV93AP AT OCB05
IN. NC.

6.2.16 RECORD CONXRQL RXM PRESSURE QN OPDI-PV20AP AT OCB05.
IN. NC.

OP
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6.2.17 VERIFY SYST12f LINEUP DOCUMEZXED QN %HE LAT VENTILATIONLINEUP
SHEET(APPENDIX B OF ATZACHMENZ 4) IS CCSPECT.

6.2.18

6.2.19

INACIAILAT ID PERFORM TRACER GAS TEST PER ATZACSMENT 4 (K IME
NEGATIVE PRESSURE PV DIET IN INE CABLE SPREADZ!G RCCN(RISER) ~

WHEN TESTING IS FINISHED ON 'XSE RUNNING PV TRAIN
'ISEN, STIRP OV SYSTEM 'XKQN THAT IS SECURED. OP

6.2.20 NClZIFY UNIT 2 NSO KRIS TEST SEGMEÃ1'S CC&PUHK.

6.2.21 KlZIFY UNIT 2 SUPERVISOR ~S TEST SEGMENT IS CCMPLETE.

6.2.22 NOTIFY SHIFT ENGINEER 'QGS TEST SEGHEÃZ IS CXlPU'IE.
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NVZE:
t THIS SEGHENZ CQNSISIS OF TOTING 'IHE NEGATIVE PRESSURE PV DUCT IN l
! VESTIBULE QUZSIDE OF HVAC PMENZ ROCK. l

6.3.1 VERIFY ALL TEST PREREQUISITES ARE MEZ.

6.3.2 VERIFY VISQU1KN TENT IS BUILT AROUND THE R1XURN,DUCTING IN
CORRIDOR QN %HE 617'EVEL QUXSIDE OF %HE HVAC EQUIPMENZ RXN.

6.3.3 OBTAIN SHIrr ENGINEER S PERMISSION m SnRZ THE TEST.

6.3.4 OPZKIN UNIT 2 SUPERVISOR'S PERMISSION 10 START BK TEST.

6.3.5 OBZAIN UNIT 2 NSO'S PERMISSION 'XO STARZ THE TEST

6.3.6 RECORD PV SYSTEM TRAIN 'IHAT IS RUNNING.

6.3.7 SECURE QNE TRAIN ON nZ OV SYSTEM.
QP

6.3.8 START OR VERIFY RUNNING QNE CQHXBGL RXM EMERGEKY EKE-UP
FAN.

6.3.9 RlKOBD AUXIIZARYBUILDING PR1HSURE QN OPDI-AV93Ag AT OCB05
IN. WC.

6.3.10 REX)RD COMME ROOM PRESSURE QN OPDI-PV20Ag AT OCB05.
IN. WC.

l NZE:
'HK EGUXWING 2 STEPS SKXILD BE DC5E

6.3.13 VERIFY SYSTEM LINEUP DQCUMENZED ON 'IHE LAT VENZIZdQXCN LINEUP
SHEET(APPENDIX B OF ATZACHMEÃZ 5) IS KHUKCT.

6.3. 12 INFORM LAT TO PEREOlK TRACER GAS TEST PER ATZACHMENZ 5 FOR 'THE
HKF IN GRE VESTIBULE CUZSIDE OF HVAC EQUIPMENT RXM.

6.3.13 WHEN TESIS IS FINISHED ON 'IHE RUNNING PV 'XKQN 'ISEN, START
THE PV SYSTEM TBAIN '%SAT IS SECURED.

6.3.14 SECURE 'IHE PV SYSTEM TRAIN XSAM WAS JUST TESTED (RECORDED IN
STEP 6.3.6).

6.3.15 RECORD AUXILIARYBUIIDING PRESSURE ON OPDI-AV93A, AT OCB05
IN. WC.

6.3. 16 RECORD CCNXPQL RXH PRESSURE ON OPDI-PV20A, AT OCB05.
IN. WC.

OP

OP

OP ~

10
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t 'IHE HXIlMINN2 STEPS SHOULD BE DC5E
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Y .

6.3.17 VERIFY SYSTEM LINEUP DOOUMENIED ON 'INE LET VEMPZLEITCN LINEUP
SHEET(APPENDIX B OF AITACHMEÃ1') IS CORRECZ. ZN

6.3.18 ZNIQRM IAT ZU PERPORM TIQOER SRS ZEST PER AITIMZIMYÃT6 POR ZNE
DUCT IN 'IHE VESTIBULE OUISIDE OF HVAC EQUIPMEÃZ KXM.

6.3.19 WHEN TESTING IS FINISHED ON %HE RUNNING PV TRAIN
'QKN, START OV SYSTEM TRAIN~ IS SECURED.

6.3.20 mnZFY UNIT 2 NSO mZS TEST SEGMENT IS CCmPLZZZ.

6.3.21 KlZIFY UNIT 2 SUPERVISOR 'ISIS TEST SEGMENT IS CRPUHE.

6.3.22 Ã7ZIFY SHIFZ ENGINEER THIS TEST SEGMENI'S CCMPIZZE.

11
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! NOZE: !

'ISIS SEGMENT CONSIPIS OF TESTING 'ISE NEGATIVE PRESSURE PV DUCZ IN 'IHE !

! FDQC IPMENZ ROCN.

6.4.1 VERIFY ALL TEST PREREQUISITES ARE MET.

6.4.2 OBTAIN SHIFZ ENGINEER'S PERMISSION 'IO SZART 1HE TEST.

6.4.3 OFQQN UNIT 2 SUPERVISOR'S PERMISSION 10 SZhRV 'ISE TEST.

6.4.4 OBTAIN UNIT 2 NSO'S PERMISSION 10 START '%HE TEST

6.4.5 PNUEMATICALLYBYPASS OSV-PV43g IN OLP19g TQ FAIL OPEN THE OB
PV TRAIN BUBBLE TIGRS DAMPER OH%-PV43.

6.4. 6 VERIFY BYPASS IS INSTALL!2) COKKCZLY.

6.4.7 SZART OR VERIFY OB PV TRAIN RUNNING.

6.4.8 SECURE OR VERIFY OA PV TRAIN IS SECURED.

6.4.9 SECURE OF VKGFY SECURED ONE TRAIN ON ~ OV SYSZEÃ.

OP

6.4.10 SZART OR VKUFY RUNNING ONE CGNZKIL ROOM EME2%EKY MAKE-UP
FAN.

6.4.11 RECORD MDHLIARYRGIDQV KKSSURE ON OPDI-AV93A, AT OCB05
IN. W.

6.4.12 RKORD CXNHKK RXN PA%SURE ON OPDI-PV20Ag AT OCB05.
IN. WC.

! NZE:
! GRK FQL!XNING 2 STEPS SHOUZD BE DONE

6.4.13 VERIFY SYPHON% LINEUP DOCUMENZED ON ~ LAT VEZZZI~QN LINEUP,
SHEET(APPENDIX B OF ATZACHMEPI') IS CORRECT. QP

6.4. 14 INFORM LAT TO PERKNM TRACER GAS TEST PER ATZACHMEÃZ 7 HR 'IHE
NEGATIVE PRESSURE PV DUCT IN HVAC EQUIPMENT RKM.

6.4.15 WHEN TESTING IS COMPLETE ON OB PV TRAIN 'IRENE REH3VE PNUEMATIC
BYPASS ON OSV-PV43i IN OLP19, 1U CLDSE '2~KB PV TRAIN BUBBLE IM
TIGRS DAMPER OKV-PV43.

12
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6.4.16
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6.4.17 PNUEMATICALLYBYPASS OSV-PV42; IN OLP18, 10 FAIL OPEN
THE OA PV TRAIN BUBBLE TIGRZ DAMPER OKV-PV42.

6.4 '8 VERIFY BYPASS IS INSTALL) CORRECTLY.

6.4.19 START OA PV TRAIN.

6.4.20 SECURE OB PV TRAIN.

OP

OP

6.4.21 RECORD AUXILIARYBUILDING PRESSURE QN OPDI-AV93A, AT OCB05
IN. NC.

6.4.22 RECORD CQNHQL ROOFS PRESSURE ON OPDI-PV20A, AT OCB05.
IN. WC.

NGTE:
'IHE FQLIlNING 2 STEPS SHOULD BE DONE

6.4.23 VERIFY SYSTEM LINEUP DOCUMERZED QN THE LAT VENZILtQXONLINEUP
SHEET(APPENDIX B OF ATZACHMENZ 8) IS CORRECT.

6.4.24 INFORM LAT 'IO PERH)RM TRACER GAS TEST PER ATIRCHMERX' FOR 'ISE
NEGATIVE PRESSURE PV DUCT IN HVAC .EQJIPMERZ RXN.

6.4.25 WHEN TESTY!G ZS CCNPLEIB ON OA PV TRAIN TEEN, RENZVE PNUENATZC
BYPASS (% OSV-PV42, IN OLP19, 1D CICSE 'B~KB PV TRAIN BOBBIN ZN
TIGHT DAMPER OKV-PV42.

6.4.26

6.4.27 VKGFY OFCV-PV42 IS CMSED.

6.4.28 VERIFY OKV-PV43 IS CXDSED.

6.4.29 START QV RtSTKM TRAIN THAT IS SECURED.

6.4.30 KEIFY UNIT 2 NSO THIS TEST SEGMENT IS CQMPLE'TE.

6.4.31 NOZIFY UNIT 2 SUPERVISOR 'ISIS TEST SEXEMERZ IS CCRPLEZB.

6.4.32 NVZIFY SHIFZ ENGINEER THIS TEST SEGMENT IS CCNEKETE.

OP

13
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NVZE: l
l 'IHIS SEGMENI'ONSISTS OF TESTING 'XSE PV/OV KB'UTSIDE AIR INIREE l
l DUCT. l

6.5.1

6.5.2

VERIFY ALL TEST PREREQUISITES ARE MET.

OBZAIN SHIFZ ENGINEER'S PERMISSION Kl SZART 'ISE TEST.

6.5.3 OBZAIN UNIT 2 SUPERVISOR'S PERMISSION K) SZART ~ TEST.

6.5.4 OPZAIN UNIT 2 NSO'S PERMISSION Kl START 'ISE 'INST

6.5.5 PNUEMATICALLYBYPASS OSV-PV43, IN OLP19, 'IO FAIL OPEN
mZ OB PV TRAIN BUBBLE TIGHr DAMPER OHV-PV43.

6.5.6 VERIFY BYPASS IS INSTALLED CORRECXLY.

6.5.7 SZARP OR VERIFY OB PV TRAIN RUNNING.

6.5.8 SECURE OR VERIFY OA PV TRAIN IS SECURED.

6.5.9 SECURE OR VERIFY SECURED ONE TRAIN ON XSE OV SYSTEM.

6.5.10 SZART OR VKGFY RUNNING ONE CCHIRCK RDCH EMERGEKY MAKE-UP
FAN.

6 ~ 5 ll REX%K AUKILIMKBUILDIKrPRESSURE ON OPDI AV93AP AT OCB05
IN. lK.

6.5.12 RECORD CXNHKK RXH PRESSURE ON OPDI-PV20A, AT OCB05.
IN. M:.

l NVIK-
l ~-KLKlNIMN2 STEPS SHOULD BE DONE Y .

6.5. 13 VEllZPY SYBIEN LINEUP UOCl553lITI> lEI 'IHE IAT VIÃTILATICNLINEUP
SHEEZ(APPENDIX B OF ATZACHMENZ 9) IS CORRECT. OP

6.5.14 INKNMLAT K) PERFORM TRACER GAS TEST PER ATZACHMEÃZ 7 FOR ~
NEGATIVE PRESSURE PV DUCT IN HVAC EQUIPMENT RXH.

6.5.15 WHEN TEST11% ZS (XPPIATE ON OB PV TRAIN TEEN, RENUVE PNUENATIC
BYPASS (Il USV-PV43, IN OLP19, 1O CIOSE IN~EB PV IIlAINBUlBKE IN
TIGHT DAMPER OKV-PV43,
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6.5.16 I

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

6 5 17 PNUEMATICALLYBYPASS OSV PV42 g IN OLP18 g K) FAIL OPEN
THE OA PV TRAIN BUBBLE TIGRS IMPER OFCV-PV42.

6.5.18 VERIFY BYPASS IS INSTALLED CORRECTLY.

, 6.5.19 START OA PV TRAIN.

6 ~ 5.20 SECURE OB PV TRAIN.

6.5.21 RECORD AUXILIARYBUIZDING PRESSURE ON OPDI-AV93A, AT OCB05
IN. WC.

6.5.22 RECORD CONZRQL RQQM PRESSURE ON OPDI-PV20A, AT OCB05.
IN. NC.

WZE:
1 'IHE 1UGMNING 2 STEPS SEXED BE DONE

OP

OP

6.5.23 VERIFY SYS1EM LINEUP DQCUMEIMKD QN 'INE ZAT VENTZLATZ(PI LZNEUP
SHEZZ(APPENDIX B OF ATZACHMENT 10) IS CORRECT. 'IS

6.5.24 INFORM ZAT ZU PERFORM TRACER UAS TEST PER AFOACHMZZIP 8 PQR 1BE
NEGATIVE PRESSURE PV DUCT IN HVAC EQUIPMEWZ RXN.

6.5.25 WHEN ILVTZNZ ZS CCEIPIAKE QN OA PV TIUIZN 1MEN, REM)VE PNUEMATZC
.BYPASS CN OSV-PV42, ZN OLP19, 10 CZQSE B~KB PV 1RAZN BUBBLE ZM
TIGHT QAMPER OKV-PV42.

6.5.26

6.5.27 VEiUEY OFCV-PV42 IS CMSED.

6.5.28 VERIFY OKV-PV43 IS CIQSED.

6.5.29 START OV SYSXXÃ TRAIN 'IHAT IS SECURED.

6.5.30 NQZIFY UNIT 2 NSO ISIS TEST SEGMENZ IS CQMPU ZE.

6.5.31 NOZIFY UNIT 2 SUPE1UTISOR ~S TEST SEGMENT IS COMPLETE.

6.5.32 NOZIFY SHIFT ENGINEER 'IHIS TEST SEGMENZ IS CCNEKZH'

OP

15
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SEGMENZ 6

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

! NVZE: !

! 'ISIS SEGMENI'ONSISTS OF TESTING 'IHE OV SYSTEM POSITIVE PRESSURE DKT !

! IN MAIN CQNZRQL ROOM. !

6.6 ~ 1 VERIFY ALL TEST PREREQJISITES ARE MET.

6.6.2 VERIFY SAMPLE MANIFOLD IS IN.'i~H) QN THE OV SYSTEM DUCZING
IN CCNZKK KXM.

6.6.3 OPZAIN SHIFZ ENGINEER'S PERMISSION K) SZARZ 'IHE TEST.

6.6.4 OBTAIN UNIT 2 SUPERVISOR'S PERMISSION K) SZART 'XSE TEST.

6 '.5
6.6.6

OPZhIN UNIT 2 NSO'S PERMISSION K) START THE TEST

SECURE OR VERIFY SECURED ONE TRAIN ON ~ OV SYSTEM.

6.6.7 START OR VERIFY RUNNING ONE CONZRQL RQQM EMEZGEKY MAKE-UP
FAN.

6.6.8 RECORD OV TRAIN ~ IS RUNNING.

6.6.9 RECORD AUXILIARYaurrnING PRESSURE AT OCEO5. IN. H20

6.6.10 RECUlKI CUNlfRUL RCCM PRESSURE AT OCB05. IN. H20

! SEE:
'IHE HXXQNIK'2 STEPS SHOED BE DONE

6.6.11 VERIPY b>BBI LINEUP DUCUMENIED (Ã SHE IAT VENIEIATICNLINEUP
SHEZZ(APPENDIX B OF AVGKHMENZ 11) IS CORRECT. IH

6. 6. 12 INED!BI IAT ID P62NURM TRACING UBS INST PER ATBlCHMENP 11 CN 'IHE
OV SYPH'OSITIVE PRESSURE DUCZ IN MAIN CXRHKE RXK.

6.6.13 f~~ OV PfSXXK TRAIN 'IHAT IS SECURED.
OP

6.6.14 N7ZZEY UNIT 2 NSO THIS TEST SEGMENZ IS CCRPI~.

6.6.15 JK7ZIFY UNIT 2 SUPERVISOR THIS TEST SEGMENZ IS KRPLE'TE.

6.6.16 NOZIFY SHIFZ ENGINEER 'IHIS TEST SEGMENZ IS COMPLETE.
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7. 0 ACCEPTANCE QQ'HHGA:

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

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

8. 0 EVALUATIONOF RESULTS-

Performed By:
Test Eng~

Approved By:

Approved By:
Tec c S upervxsor

or Designee
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December 1990
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NOTE:

TP-2-'V
DETAILED PROCEDURES L/7 l'fl

le 0

Each test will be performed as a separate procedure.
The tests may bc performed in any order, at, the
discretion of thc Test Director, depending on system

„.availability or operational considerations.
I'I't is general l y .intended that the steps of this
procedure are performed in sequence, however,
activities may be performed in parallel or out of
sequence at the discretion of the Test Director.

Test Number

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

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

Source A

Source B

Source
C'ource

D

3. Record Tracer gas type and injection concentration for
each

location.'oints

Gas Concentration

B

D

4.;Identify and describe .tracer sampling locations in
Appendix A.

5. 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'ach source bottle.



L
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8.'EB 07<98 moIt a continuous injection test's planned. oiace tracer
source near the center .of each iniectxon location.

9. For a non-continuous in jection test indicate amount of
tracer to bc injected into each source location.

;-'Source A

Source B

Source C

Source D

10.

11.

Provide auxiliary mixing fan ventilation as required.

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

12.

13.

Set 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.

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.

Take a background sampl e near the tracer B cylinder, i f
background sample indicates a leak, identify and repair
leaks and take another sample.

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

18. Set metering valve for tracer C to turns.
19. Take a background sample near thc 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 shutof f valve on regulator, open cylinder valve,
set regulator to psig.

21.

22

'et 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.

ZO
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23
'ER 07 199; ~r~o

Preoare and label „sam@1 e syringes for samp1 e points xn
Appendix A.

24.

25.

Take a background sample at selected sample points.

Analyze samples for tracer gas. If background is free
"=-of tracer gases, begin test. I f 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 continuous injection test, open the shutoff valve
for tracer cylinder A and record time

28. For a non-continuous in jection test, in ject into
location B and record time

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

30.

. 31.

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

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

32. For a non-continuous injection test, inject into
location D and record time...

. 33 ~

34.

For a continuous in jection test, open 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 required by the Test Director.

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

. 36. 'After the last samp1'e has been taken during a
continuous in jection. test shut of f the tracer gas
bottles and record time

Cylinder A

Cylinder B

Cylinder C

Cylinder D

Zl
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'8.

~ Il7~gg~ RN O

Analyze samples and record on chromatograph log sheet.

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

39.

40.

'ttach 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

R K'LIO

Fpp Q
"1 cq91

SAMPLE NUMBER LOCATION
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OPV009
4. p'C~

0FCV-PV29¹".

OFCV-PV23B'FCV-PV28A

OFCV-PV28B

OFCV-PV22

OFCV-PV42

OFCV-PV24

OPV-Oll

OFCV-PV05A

OPV-015

OFCV-PV03A

OPV010

OFCV-PV32A

OFCV-PV32B

APPENDIX B
VE'ÃZILATICNLINEUP

OA CR SUPPLY FAN

OA CR HVZ DECK DAMPER

OA CR COLD DECK DAMPER

OA AIR HANDLER SKEE FILTER
BYPASS DAMPER

OA AIR HANDLER SMEE FILTER
INLET DAMPER

OA AIR HANDLER DISCHARGE DAMPER

OA OUISIDE AIR ISOLATION DAMPER

OA AIR HANDLER RETURN DAMPER

OA CR RETURN FAN

OA CR R1 ltJRN FAN DISCHARGE DAMPER

OA CR MAKEUP FAN

OA CR KQKUP FAN DISCHARGE DAMPER

OB CR SUPPLY FAN
I

OB AIR HANDLER SKEE FILTER
BYPASS DAMPER

OB AIR HANDLER SKEE FILTER
INLET DAMPER

7j9P L-'0
REf 0

FEB 07 tS9]

TEST STATUS VERIFIED

OPEN

OFCV-PV31A

OFCV-PV31B

OFCV-PV35

OFCV-PV43

OECV«PV38

OPV-012

OFCV-PV06A

OPV-016

OB CR HVZ DECK DAMPER

OB CR QXD DECK DAMPER

OB AIR HANDLER DISCHARGE DAMPER

OB OUTSIDE AIR ISOLATION DAMPER

OB AIR HANDLER REBORN DAMPER

OB CR R1TURN FAN

OB CR RETURN FAN DISCHARGE DAMPER

OB CR MAKEUP FAN
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APPENDIX B (XHZINUED
VENTILATICNLINEUP

>~ r-~-
KFV 0

FEB 0 7 f991

TEST STATUS VERIFIED

OFCV-PV04A.

OPCV-PV13k'„

OKV-PV13B

OFCV-PV39

OFCV-PV44

N/A

N/A

OB CR KQQ'UP FAN DISCHARGE DAMPER

KQEUP FILTER DISCHAGE DAMPER

KQKUP FILTER SUPPLY DAMPER

CUISIDE AIR ISOLATION DAMPER

OV OUISIDE AIR ISOLATION DAMPER

OA OV TRAIN

OB OV TRAIN
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Telephone. '(619) 792-9277



0

0

U



I JJ< 4a

, zszo
DETAILED PROCEDURES

FEB 0 ~593
NQTE: Each test will be performed as a separate procedure.

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

~ It is generally intended that, the steps of this
proce'dure are performed in sequence, however,
activities may be performed in paral lcl or out of
sequence at the discretion of the Test Director.

Test Number

l. Establish appropri ate venti l ation lineup in the
building and note in Appendix B.

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

I

Source A

Source B

Source C

Source D

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

Points Gas Concentration

B

D
\ 8

4. Identify and describe tracer sampling locations in
Appendix A.

5. Turn on 4 channel analyzer'nd wait 30 minutes for warm
up ~

'.

Perform calibration check on each channel and enter
calibration check response on chromatograph log

sheet.'.

Install regulator/valve assembly on each source bottle.
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8.
:-ER "" " '99"- e=n

I f a continuous in electron test is pl anne@. oi ace tracer
source near the center of each injection location.

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

'Source A

Source B

Source C

Source D

10.

11.

Provide auxiliary mixing fan ventilation as required.

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

12. 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 repair
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.

1S. Set metering valve for trace B to turns.

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

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

18.

19.

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.

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

21.

22

'et metering valve for tracer D to turns.

Take a background sample near'he tracer D cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample.
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23.

Qlt- d "VE

FEB "~>99> . REUo
Preoare and label 'sample syringes for sampl e points xn
Appendix A.

27.

24 ~ Take a background sample at selected sample points.

25: =~'"--"Analyze samples for tracer gas. If background is free
':;;:=:..'of tracer gas es, begin test . I f ba ckg r ound s amp 1 es
"--.'-show appreciabl e tracer gas (es ), contact the Test
"Director and Test Engin'eer for further direction.

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

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

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

29. For a continuous in jection test, open the shutof f
valve for tracer cylinder a, 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 cyl inder C, and record time

32. For a non-continuous injection test, inject into
location D and record time...

33.

34.

For a continuous in,jection 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 required by the Test Director.

35.

36.

For a non-continuous injection test, wait 30 minutes
for mi:sins and then take samples every minutes
for a period of

After 'the last sample has been taken during a
continuous in jection test shut of f the tracer gas
bottles and record time

Cylinder A

. Cylinder B

Cylinder C

Cylinder D
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37
'8.

39.

40.

l>3Y 4 ll

~P A. 1993
Analyze samples and record on chromatograph )og sheet.

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

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

Notify Shift Supervisor that testing is completed.
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APPENDIX A
SAMPLE LOCATIONS
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SAMPLE NUMBER LOCATION
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APPED)IX B
VEN1'IIATICN LINEUP

OPV009

OFCV-PV23i--

OFCV-PV23B

OFCV-PV28A

OFCV-PV28B

OFCV-PV22

OFCV-PV42

OFCV-PV24

OPV-011

OFCV-PV05A

OPV-015

OPCV-PV03A

OPV010

OKV-PV32A

OFCV-PV32B

OA CR SUPPLY FAN

OA CR H77 DECK IMPER

OA AIR HANDLER SKEE FILTER
BYPASS DAMPER

OA AIR HANDIZR SKKE FILTER
INLET QAHE'ER

OA AIR HANDIZR DISCHARGE IRMPER

OA CUISIDE AIR ISQLATICN QAMPER

OA AIR HANOI RETURN MME%R

OA CR RETURN FAN

OA CR REXQRN FAN DISCHARGE DAMPER

OA CR KG%UP FAN

OA CR MAKEUP FAN DISQQRGE QAMPER

OB CR SUPPLY FAN

OB AIR HANDLER SKYE FIL'IKR
BYPASS DAMPER

OB AIR HANDLER SKEE FILTER
OPEN

OFCV-PV31A

OPUT-PV31B

OPCV-PV35

OZCV-PV43

OFCV-PV38.

OPV-012

OFCV-PV06A

OPV-016

OB CR RK DECK DAMPER

OB CR QXD DKX QAMPER

OB AIR HANCXZR DISCfQQGE GAPER

OB CUISIDE AIR ISCKATICN RHYME'ER

OB AIR HANDIZR REZVRN MME'ER

OB CR RETURN FAN

OB CR RETURN FAN DISCHARGE DAMPER

OB CR MAKEUP FAN





APPENDiX B CCHrINUED
VEÃ1'IIATICNLINE'UP

tRf0

~PP P > 1gQ1
TEST STATUS VERIFIED

OFCV-PV04A

OFCV-PVI3lk

OFCV-PV13B

OKV-PV39

OFCV-PV44

N/A

N/A

OB CR MAKEUP FAN D ~CHAKZ DAMPER

MMEOP FILTER DISCHAGE DAMPER

MA1KUP FILTER SUPPLY DAMPER

CUISIDE AIR IRKATICS DAMPER

OV CUISIDE AIR ISQLATICN DAMPER

OA OV 'ITIN

OB OV TRAIN
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DETAILED PROCEDURES

NOTE: Each test will be performed as a separate procedure.
Thc tests may be performed in any order. at thc
discretion of the Test'irector, depending on system

.--availability or operational considerations.

"-Zt is generally intended that the steps of this
procedure arc performed in s'equence, "however,
activities may be performed in parallel or out of
sequence at the discretion of the Test Director.

Test Number

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

2. 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 type and injection concentration for
each l ocati on:

Points Gas Concentration

B

4 ~ Identify and describe tracer sampling locations in
Appendix A.

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

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.
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8.
~ n; <gq gist.o&<„

1f a continuous injection test is planned, a<ace tracer
source near the center of each injection location.

9. For a non-continuous in1ection test indicate amount of
,tracer.to be injected into each source location.

Source A

Source B

Source C

Source D

10.

11.

provide auxiliary mixing fan ventilation as required.

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

12.

13.

Set 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
)eaks 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 val,ve for trace B to turns.

Take a background sample near thc tracer B cylinder. if
background sample indicates a leak, identify and tepair
leaks and take another sample.

17.

18.

For a continuous in jection test using tracer source C,
close shutoff val vc on regulator, open cylinder val ve,
set regulator to psig.

Set metering valve for tracer C to turns.
19' Take a background sample near thc tracer C cylinder, if

- ~ Sackground 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.

22
'et metering valve fcr 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.



I

3



23

'4

'Ep g: jg Rs'c7
Prepare and label samp]e syringes for sample points xn .

Appendix A.

Take a background sample 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.

27.

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

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

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

'9.

30.

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

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

32. For a non-continuous in jection test, in ject into
location D and record time ..

33. For a continuous injection test, ooen 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 a 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
for mixing and then take samples every minutes
for a period of

36. ,'Kfter the last sample has been taken during a
continuous injection test'hut off the tracer gas
bottles and record time

Cylinder A

Cylinder B

Cylinder C

Cylinder D
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'8.

3 ~

40.

7''-'2-'0-
pEpr.- ~ac; REv 0

Analyze samples and record on chromatograph log sheet.

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

Attach a copy of all the log sheets for this test.
Notify Shift Supervisor 'that testing is completed.

55
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APPENDIX A
SAMPLE LOCATIONS

SAMPLE NUMBER LOCATION
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OPV009

OFCV-rV23a:

OFCV-PV238

OFCV-PV28A

OFCV-PV28B

OFCV-PV22

OFCV-PV42

OKV-PV24

0PV-011

OFCV-PVOSA

OPV-015

0FCV-PV03A

OPV010

0PCV-PV32A

OFCV-PV32B

APPHC)IX B
VENrII~CC4 LINEUP

QA CR SUPPLY FAN

QA CR 83T DECK DAMPER

QA CR QXD DECK DAMPER

OA AIR HANDLER SKKE FILTER
BYPASS DAMPER

OA AIR HANDIZR SKEE FILTER
INIZT DAMPER

QA AIR HANCKZR DISCHARGE DAMPER

OA CUXSIDE AIR ISGLATICjN DAMPER

QA AIR HAMXZR RIHUIK
DAMP'A

CR RLXURN FAN

OA CR RETURN FAN DISCHARGE DAMPER

OA CR MAIKUP FAN

OA CR MAKEUP FAN DISCHARGE DAMPER

OB CR SUPPLY FAN

OB AIR HARXER SKKE FIL'IKR
BYPASS . DAMPER

OB AIR HANDLER SKEE
FILI'NLET

DAMPER

l~C
REED

FEB 0789
TEST STAKQS VERIFIED

OPEN

OFCV-PV31A

OFCV-PV31B

0FCV-PV35

OFCV-PV43

0HV-PV38

OPV-012

OFCV-PV06A

OPV-016

OB CR K7Z DECK
DAMP'B

CR QXD DECK DAMPER

OB AIR HANIKZR DISCHAIKB DAMPER

OB CUXSIDE AIR ISGLATICS DAMPER

OB AIR HANDLER RI'XURN DAMPER

OB CR RETURN FAN

OB CR REIURN FAN DISCHARGE DAMPER

OB CR MAIKUP FAN





APPENDIX B CCHZINUED
$ MeS'.

kFtl<
t:pp g":5lq;

TEST STATUS VERII!IED

OFCV-PV04h

OFCV-rVi3h.

OFCV-PV13B

OFCV-PV39

OFCV-PV44

N/A

N/A

OB CR MAKEUP FAN DISQRRGE DAMPER

MAKEUP FILTER DISQQGE DAMPER

MAKEUP FILTER SUPPLY DAMPER

CUISIDE AIR ISOLA'(N DAMPER

OV CUXSIDE AIR ISCKATICH DAMPER

OA OV KBKW

OB OV TRAIN
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DETAILED PROCEDURES

l~ aa ~ 1

REU 0
t=EB A ~

ISSUE

NOTE: Each test will bc performed as a separate procedure.
The tests may be performed in any order, at the
discretion of thc Test .Director, depending on system

-availability or operational considerations.~"Vvv

It is general ly intended that thc steps of this
orocedurc are perf ormed in sequence, however,
activities may be performed in parallel or 'out of
.sequence at the discretion of the Test Director.

Test Number

l. 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 location of thc tracer source injection
points in the building. Record the locations below:

Source A

Source B

Source C

Source D

3. Record Tracer gas type and injection concentration for
each 1 ocati on:

Points Gas Concentration

D

4. 'Identify and, describe tracer sampling locations in
'Appendix A.

5. 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.
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8.

9 ~

t=EB ~ ~ M RauoIf a continuous injection test is planned. oiace tracer
source near the center of each injection location.

For a- non-continuous in.jection test indicate amount of
,.,~ace@ to be injected into each source location.

~Wurce A
v a4',

Source B

Source C

Source D

10. Provide auxiliary mixing fan ventilation as required.

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

12. 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 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.

15. ~

16.

Set metering valve for trace B to turns.
I

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

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

18, set metering valve for tracer c to turns.

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

20.

21.

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.

22. 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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23,.

24

'g3 P 7 199< <>0
Pre@are and label sample syringes for sample points in
Appendix A.

Take a background sample at, selected sample points.

25 'f.Analyze samples for tracer gas. If background is free
-''-=:af tracer gases, begin test. I f, 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 continuous injection test, open the shutoff valve
for tracer cylinder A and record time

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

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

30. For a non-continuous in jection test, in ject into
location C and record time

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

32. For a non-continuous injection test, inject into
location D and record time ..

33.
,

For a continuous injection test. open 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 a half. Test duration and sample times may be
adjusted as required by the Test Director.

35.

. 36.

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

After the last samp? e has been taken during a
continuous in jection test shut of f the tracer gas
bottles and record time

Cylinder A .

Cylinder B

Cylinder C

Cylinder D
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37

'8.

39.

40.

I=Ep A ."39". caro
Analyze samples and record on chromatograph log sheet.

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

"='A'ttach a copy of all the log sheets for this test.
Notify Shift Supervisor that testing is completed.





APPENDIX A
SAMPLE LOCATIONS

Nt

SAMPLE NQHBER LOCATION





0PV009

OFCV-PV23L

OHV-PV23B

OFCV-PV28A

OFCV-PV28B

OFCV-PV22

OFCV-PV42

0HV-PV24

OPV-011

OPCV-PVOSA

OPV-015

OFCV-PV03A

OPV010

OKV-PV32A

OFCV-PV32B

APPENDIX B
VENZIIATICHLINEUP

QA CR SUPPLY FAN

OA CR mZ DECK QAMPIm

QA CR aXD DECK QAMPER

OA AIR HANDlZR SKEE FILTER
BYPASS DAMPER

OA AIR HANIXZR SKEE FIL'IKR
INLET QAMPER

QA AIR HANDLER DISCHARGE DAMPER

QA CUISIDE AIR ISaLATICK QAMPER

QA AIR HANIXZR RETURN QAK'ER

QA CR RI'IURN FAN

OA CR RETURN FAN DISCHMKE GAME

OA CR MAKEUP FAN

QA CR MAKEUP FAN DISCHARGE QAMHK

OB CR SUPPLY FAN

OB AIR HANKIE SKEE FILTER
BYPASS QAMPER

OB AIR HANDLER SKEE
FILI'NIZT

DAMPER

'ZEST STATUS VEIGFIED

OKV-PV31A

OFCV-PV31B

OFCV-PV35

OKV-PV43
'I

0FCV-PV3$

OPV-012

OFCV-PV06A

OPV-016

OB CR H7Z DECK QAME%R

OB CR GXD DECK QAMPER

OB AIR HANCLEh DISCHMCB QAHE%R

OB CUXSIDE AIR ISCKATICN QAMPER

OB AIR HANDIZR RETURN QAME'ER

OB CR RETURN FAN

OB CR RETURN FAN DISCHARGE DAMPER

OB CR MAKI'UP FAN





VEMZIIATICNLINEUP

I JJ[ L ii
REV 0

(-EB t" .j '993

TEST STATUS VElGFIED

OFCV-rC~

OFCV-PVQQ:

OFCV-PV13B

OFCV-PV39

OFCV-PV44

N/A

N/A

OB CR MPEEUP FAN DISCHARGE DAMPER

KQ|EUP FILTER DISCHAQE DAMPER

MAKEUP FILTER SUPPLY DAMPER

OVISIDE AIR ISCKATICN
DAMP'tV

OVISIDE AIR ISQLRPICN DAMPER

OA OV '?BAIN

OB OV TRAIN
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NOTE:

DETAILED PROCEDURES
p nNfgos

Each test will bc performed as a separate procedure.
The tests may be performed in any order, at the
dimcrction of the Test Director, depending on system

,:.aisailability or operational considerations.
sW L.r

"1't is gener'ally intended that thc steps of this
procedure arc performed in sequence, however,
activities may be performed in paral lel, or out of
sequence at the discretion of the Test Director.

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 .location of thc tracer source injection
points in the building. Record the locations below:

Source A

Source B

Source C

Source D .

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

Points Gas Concentration

B

4 ~ Identify and describe tracer sampling locations in
Appendix A.

5.

6.

7.

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.

Install regulator/valve assembly on each source bottle.





8.

9.

t=EP. t'~ aeuoIf a continuous inject>on test is plannea. @~ace tracer
source near the center of each injection location.

For a non-continuous injection test indicate amount of
t'racer to be injected into each source location.

"~

'Source A

Source B

Source C

Source D

provide auxiliary mixing fan ventilation as required.

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

12. 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 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.

15. Set metering valve for trace B to turns.

Take a background sample near the tracer B cylinder, if
background sample indicates a leak, identify and repair
)eaks and take another sample.

17. For a continuous in jection test using tracer source C,
cl ose. shutof f val ve on regulator, open cylinder v'al ve,
set regulator to Psige

18. Set metering valve for tracer C to turns.

19. Take a 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 in jection test using tracer source D,
close shutoff valve on regulator, open cylinder valve,
set regulator to psig.

21.

22

'et 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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23

'4.

,25.

26.

]PBBS ~a~r~xo

prepare and label sample syringes for sample points xn,
Appendix A.

Take a background sample at selected sample points.

;yAnal yxe samples for tracer gas. If background is free
''-"cif tracer gases, begin test. I f'ackground sampl es

= show appreciable tracer gas(es), contact the Test
'Director and Test Engineer for further direction.

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

27 ~

28.

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

29. For a 'continuous in jection test, open the shutof f
val ve for tracer cyl inder 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

32 '

33

'or a non-continuous injection test, inject into
location D and record time ..
For a continuous injection test, open 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 a half. Test duration and sample times may be
adjusted as required by the Test Director.

35.

36.

For a non-continuous, injection test, wait 30 minutes
for mi'xing and then take sampl es every minutes
for a period of

After the last sample has been taken during a
continuous in jection test shut of f the tracer gas
bottles and record t.ime

Cylinder A

Cylinder B

Cylinder C

Cylinder D





37.

38.

39.

40.

l~ 4-".ll
gG/0

Analyze samples and record on chromatograph )og sheet.

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

".attach a copy of all the log sheets for this test.
~ ~

Notify Shift Supervisor that testing is completed.





APPENDIX A
SAMPLE LOCATIONS

SAMPLE NUMBER LOCATION .
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OPV009

OFCV-PV23K

OFCV-PV23B

OFCV-PV28A

OFCV-PV28B

OFCV-PV22

OFCV-PV42

OFCV-PV24

OPV-Oll

OPCV-PV05A

OPV-015

OFCV-PV03A

OPV010

OPCV-PV32A

OFCV-PV32B

OA CR SUPPLY FAN

OA CR HE DECK QAMPER

OA CR QXD DECK QAMPER

OA AIR HANDIZR SKKE FILTER
BYPASS QAMPER

OA AIR HANDLER SKEE FILTER
'KZTDAMPER

OA AIR HANDLER DISCHARGE QAMPER

OA CUISIDE AIR ISCKATICN DAMPER

OA AIR HANQUK M'IURN GAME

OA CR RE'IURN FAN

OA CR RETURN FAN DISCHARGE QAMPER

OA CR MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE DAMPER

OB CR SUPPLY FAN

OB AIR HANOIZR SKEE FILTER
BYPASS QAMPER

OB AIR HANDLER PXEE FILTER
INLET DAMPER

l~~ R~
KQO

t 'PP P P "Qc)~c

%EST STATUS VERIFIED

OPCV-PV31A

OKV-PV31B

OFCV-PV35

OFCV-PV43

OFCV-PV38'PV-012

OFCV-PV06A

OPV-016

OB CR K72 DECK QAMPER,

OB CR QXD DECK QAMPER

OB AIR HANIXZR DISCHARGE QAMPER

OB CUISIDE AIR ISCGQXCN QAMPER

OB AIR HANDLER RL'IURN DAMPER

OB CR RETURN FAN

OB CR RETURN FAN DISCHARGE DAMPER

OB CR MARKUP FAN



9&. P



VENI'ILATICNLINEUP
RFVO

t Fpp JeQQ,.

TEST STATUS VERIFIED

OFCV-PV$4L

OFCV-PV$3k.

OFCV-PV13B

OFCV-PV39

' OFCV-PV44

N/A

N/A

OB CR MAKEUP FAN DISCHARGE DAMPER

MAKEUP FILTER DISCHAGE DAMPER

MAKEUP FILTER SUPPLY DAMPER

OVISIDE AIR ISCKATICS DAMHK

OV OUISIDE AIR ISQLATICN DAMP1%

OA OV TRAIN

OB OV TRAIN

OPEN
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December 1990 .
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San Diego, CA 92121
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NOTE:

)33'-c=-v
EGO

DETAILED PROCEDURES
gl ~ PQAr

Each test will be performed as a separate procedure.
The tests may be performed in any order, at the
c4scretion of the Test Director, depending on system-

.:.aiiailability or operational considerations.

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

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 l'ocation 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 type and injection concentration for
each location:
Points Gas Concentration

C

4 ~ .Identify and describe tracer sampling locations in
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.
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8.

9.

Oo
I f a continuous in jectx on test is pl anne''. oi ace tracer
source near'he center of each injection location.

s

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

.:..Source A

Source 8

Source C

Source D

10. provide auxiliary mixing fan ventilation as required.

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

12. 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 repair
leaks and take another sample.

14. For a continuous injection test using tracer source B,
close shutoff valve on regulator, open cylinder valve,
set r'egulator to .. ., psig.

15. Set metering va1 ve for trace B to turns.

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

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

18. Set metering valve for tracer C to turns.

19. Take a background sample near thc 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 'ake a background sample near thc tracer D cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample.

CO
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23 '
~ 'fQQ; 'ggQ

Prepare,and label sample syringes for sample points in
Appendix A.

24.

25.

Take a background sample at selected sample points.
" Anal yrc samples for tracer gas. If background is free

.-o'f tracer gases, begin tcs t . I f 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. 'or a continuous, injection test,'open the shutoff valve
for tracer cylinder B and record time

28. For a non-continuous in jection test, inject into
location B and record time

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

3 ~ 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

32 'or a non-continuous in jection test, in ject into
location D and record time ..

, 33 'or a continuous injection test, open the shutoff valve
for tracer cylinder D, and record time

34.

35

3 ~

For a continuous injection test, take samples from thc
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 bc
adjusted as required by the Test Director.

~ For a non-continuous in jection test, wait 30 minutes
for mfxino and then take samples every minutes
for a period of

v

hf tcr the last sampl e has been taken during a
continuous injection test shut of f the tracer gasbottles and record time

Cylinder A

Cylinder B

Cylinder C

Cylinder D

Gl
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'8

'9.

40.

I W
A BfO

Analyze samples and record on chromatograph log sheet.

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

=;~'tach a copy of all the log shccts for this test.
" Notify Shift Supervisor that testing is completed.





APPENDIX A
SAMPLE LOCATIONS

SAMPLE NUMBER LOCATION
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OPV009

OFCV-PV�M-."

LO�P-PV23B

OFCV-PV28A

OFCV-PV28B

OFCV-PV22

OFCV-PV42

0FCV-PV24

OPV-011

OFCV-PV05A

OPV-015

OFCV-PV03A

OPV010

OFCV«PV32A

OFCV-PV32B

APPEAR)IX B
VENZIIATICS LINEUP

QA CR SUPPLY FAN

OA CR R7Z DECK DAMPER

QA CR OXD DECK DAMPER

OA AIR HANDLER SKEE FILTER
BYPASS DAMPER

OA AIR HANDLER SKSE FILTER
INLET DAMPER

OA AIR HANDLER DISCHARGE DAMPER

OA CUISIDE AIR ISQLATICN DAMPER

QA AIR HANDLER R1HURN DAMPER

OA CR RETURN FAN

OA CR RETURN FAN DISCHMGB DAMPER

OA CR MAKEUP FAN

OA CR MAL%UP FAN DISCHARGE
DAMP'B

CR SUPPLY FAN

OB AIR HANDLER SKEE FILTER
BYPASS DAMPER

OB AIR HANDLER GKEE FILTER
INLET DAMPER

IN-L-. n -..=
. k5tjo

r.pp I':
"PC'ESI'ZKUSVHGFIED

OFCV-PV31A

OFCV-PV31B

0FCV-PV35

OFCV-PV43

OKV-PV38

OPV-012

OFCV-PV06A

OPV-016

OB CR 83Z DECK DAMPER

OB CR QXD DECK DAMPER

OB AIR HANDLER DISC19QCE DAMES

OB CUXSIDE AIR ISCKATICN DAMPER

OB AIR HANDLER RETU1% DAMPER

OB CR R1'TURN FAN

.OB CR RiHURN FAN DISCHA1KK DAMP1%

OB CR KQKUP FAN





APPENDIX B CCHZI%1ED
VENZILATICNLINEUP

mo
t=Ea o-:

~99"'EST

STATUS VERIFIED

OPCV-PHNh

OFCV-FQ3A

0FCV-PV13B

OKV-PV39

OFCV-PV44

N/A

N/A

OB CR MAKEUP FAN DISCHARGE QAMPER

MPQKUP FIL'IER DISCHAGE QAMPER

MAKEUP FILTER SUPPLY QAMPER

CUISIDE AIR ISCKATICS QAMPER

OV OVISIDE AIR ISQLATIQN GAME

OA OV TRAIN

'B OV TRAIN
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GENERIC TRACER VENTILATION TEST PROCEDURES

December 1990

Lagus Applied Technology, Inc.
11760 Sorrento Valley Road, Suite M

San Diego, CA 92121
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NOTE:

DETAIlED PROCEDURES

Each test will be pcrformcd as a separate procedure.
The tests may be performed in any order, at thc

,, discretion of thc Test'irector, depending 'on
system'~~availabilityor operational considerations.

".-"-0't is generally intended that thc steps of, this
'procedure arc performed in scqucnce, however;
activities may be performed in parallel or out of
sequence at thc discretion of the Test Director.

Test Number

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

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

Source A

Source B

Source C

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

Points Gas Concentration

B

4.. Identify and describe tracer sampling locations in
Appendix A.

I

5. 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.
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8.

I~t
'REVO

It a continuous in jectxon test is pl ann@et, oi ace tracer
source near the center of each inj'ection location.

9. For a non-continuous in jection test indicate amount of
t'racer to be injected into each source location.

'8'ource A

Source B

Source C

Source D

10.

11.

Provide auxiliary mixing fan ventilation as required.

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

12.

. 13

Set 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.

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

l 5 Set metering valve for trace B to turns.

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

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

18. Set metering valve for tracer C to turns.

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

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

21.

22

'et metering valve for tracer D to turns.

Take a background sample near thc tracer D cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample.
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23 ~

~Ep p ry g~|mw j~ ~wqy
P K'VO

prepare and label sample syringes for sample points in
Appendix A.

24 ~

25

'ake a background sample at selected sample points.

. Analyze samples for tracer gas. If background is free
0'f tracer gases, begin test. I f background samples
shoe appreciable tracer gas(cs), 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 ~

28.

29.

'

For a continuous injection test, open thc 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 thc 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

32 'or a non-continuous injection test, inject into
location D and record time ..

. 33

'4.

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

For a continuous injecti'on 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 required by thc Test Director.

35. For a non-continuous injectio'n test, wait 30 minutesicr mi'xinp 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 gasbottles and record time

Cylinder A

Cylinder B

Cylinder C

Cylinder D





37
'8.

39.

40.

I ~0
E'ER p - eq~ AALU

0'"='na]yxe

samples and record on chromatograph'log sheet.

Disassemble the test asscmblics and relocate to.thc
next locations as required.

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 NUMBER LOCATION



0

t



OPV009,

OFCV-PV2@k".

Omr-PV23S.

OPCV-PV28B

APPED)IX B
VENI'IIATICNLINEUP

OA CR SUPPLY FAN

QA CR KlZ DECK DAMPER

QA CR QXD DECK DhMHK

OA AIR HANDLER SKKE FIL'IKR
BYPASS DARE'ER

OA AIR HANDLt&SKEE FILTER
IKZT DAMPER

TEST STAKUS

ll
KEu 0

FEB ".
'-""-i

VHGPIED

OECV-PV22

OFCV-PV42

OFCV-PV24

OPV-011

OFCV-PV05A

OPV-015

OKV-PV03A

OA AIR HANDLER DISCHARGE DAD'ER

OA OurSIDE AIR IsamrIm DAMPER

OA AIR HANKER REHHW DAMPER

OA CR R1"IURN FAN

CMSED

OA CR RETURN FAN DISCHARGE DAMPER CMSED

OA CR MAKEUP FAN

OA CR MAKEUP FAN DISCASE APER CMSED

OPV010

OFCV-PV32A

OFCV-PV32B

OB CR SUPPLY FAN

OB AIR KQKXl&SKEE FILTER
BYPASS DAMPER

OB AIR HANDLER SKKE FILTER
INLET DAMHK CMSED

OFCV-PV31A

OFCV-PV31B

OFCV-PV35

OFCV-PV43

OFCV-PV38'PV-012

OPCV-PV06A

OPV-016 .

.OB CR H7Z DECK DAMPER

OB CR QXD DECK DAMPER

OB AIR EQLNXZR DISCHARGE DAMPER

OB CUISIDE AIR IStXATICH DAMPER

OB AIR HANIXZR R1 IURN DAMPER

OB CR K'IURN FAN

OB CR REHHK FAN DISCHARGE DAMPER

OB CR MAKEUP FAN





'APPKRGIX B CCNTINUED
VENZILATICNLINEUP rEB ~.'tB

'EST SZPiZQS VERIFIED

OFCV-em4k:

OFCV-PV13h-

OECV-PVl3B

Our-PV39

OFCV-PV44

N/A

'N/A

OB CR MMEUP FAN DISCHMGB DAMPER OPEN

MAKEUP FIL'IKR DISCHAGE DAME'ER

MAEtEUP FILTER SUPPLY DAMPER

CUISIDE AIR ISQLATICN DAMPER

OV OVISIDE AIR ISCLATICN DAMPER

OA OV %VAIN

OB OV 'HAIN

7'0
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GENERIC TRACER VENTILATION TEST PROCEDURES

December 1990

Lagus Applied Technology, Inc.
11760 Sorrento Valley Road, Suite M'an Diego, CA 92121

Tel ephone: ( 619) 792-9277
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NOTE:

I~-~~
RK'(tO

DETAILED PROCEDURES
l=ER ~.'Pfr

Each test wi11 be performed as a separate procedure.
The tests may bc per f ormcd in any order, at the
discretion of the Test Director, depending on system

,.availability or operational considerations.

-It is generally intended that thc steps of this
"Procedure are performed in sequence, however,
activities may be performed in parallel or out of
sequence at the discretion of the Test Director.

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 location of the tracer source injection
points in the b'uilding. Record the locations below:

Source A

Source B

Source C

Source D

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

Points Gas Concentration

4., Identify and describe tracer sampling locations in
Appendix A.

5. 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.





8.

9 ~

p~ P 1QQ'.

If a continuous injection test is planned. @lace traceP
source near the center of each injection location.

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

;Source A

Source B

Source C

Source D

10.

11.

l2.

, 13.

Provide auxiliary mixing fan ventilation as required.

For a continuous injection test tracer using source A,
close shutoff valve on regulator, open cylinder valve,
sct 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, identify and repair
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.

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

leaks and take another sample.

17. For a continuous in jection test using tracer source C,
close shutoff valve on regul ator, open cylinder valve,
set regulator to psig.

18.

19.

get 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.

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

21.

22

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.



l



23

'4

~

25

'PR h
«e'fag'repare

and label sample syringes for sample points in
Appendix A.

Take a background sample at selected sample points.
* ~

~="Analyze samples for tracer gas. If background is free
~of tracer gases, begin test. If background samples
..;„-..-;ihow appreciable tracer gas(es), contact thc Test

-Dircctr'nd Test Engineer for further dircctian.

26. 'ar non-continuous in jection test, in jcct inta
location A and record time

27 ~

28.

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

For a non-continuous in jection test, in ject into
location B and record time

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

30. For a non-continuous in jection test, in ject into
location C and record time

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

32 'or a non-continuous injection test, inject into
location D and record time

. 33

'4.

For a continuous in jection test, open the shutoff valve
for tracer cylinder D, 'and record time

For a continuous in jection 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 bc
adjusted as required by the Test Director.

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

. 36. 5f tcr the last sample has been taken during a
'continuous injection test shut of f the tracer gas
bottles and record time

Cylinder A

Cylinder B

Cylinder C

Cylinder D

77
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37.

a~r-~y
n ~ cac R'N'0

Analyze samples and record on chromatograph log sheet.

3 ~

40.

Disassemble the test assemblies and relocate to the
ieat locations as required.

XKCaoh a copy of all the log shccts for this test.
'I '

Notify Shi ft Supervisor that testing is compl eted.





APPENDIX A
SAMPLE LOCATIONS

SAMPLE NUMSER LOCATION



Y



OPVM9
l I

OFCV-PEA

Omr-PV238

OFCV-PV28B

OPCV-PV22

APPED)IX 8
VEN~~LTI LINEUP

QA CR SUPPLY FAN

QA CR K7Z DKX IRMPER

QA CR QXD DECK DAMHK

OA AIR HANDLER SKEE FILTER
BYPASS DAMPER

QA AIR HANDLER SKEE FILTER
INLET DAMPER

OA AIR HANDLER DISCHMGB GAMER

DS~
RtPO'EB

0785
mST STATUS VERIFIED

OFCV-PV42

Omr-PV24

OPV-011

OFCV-PV05A

OPV-015

OFCV-PV03A

OPV010

OFCV-PV32A

OFCV-PV32B

OA CUXSIDE AIR ISCLKFICN DAMHK

QA AIR HARKHk RETURN DAMPER

QA CR REHHW FAN

OA CR REXUI|N FAN DISQiM|GE QAHPER OPEN

OA CR MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE MMPER CjPEN

OB CR SUPPLY FAN

OB AIR imKKZR SKEE FILTER
BYPASS DAMPER

OB AIR EMlDUK SKEE FILTER
ZtKZT DhHPER

OPCV-PV31A

0FCV-PV31B

OFCV-PV35

0FCV-PV+3.-.

OPCP-~
OPV-012

OFCV-PV06A

OPV-016

OB CR 83T DECK QAMH&

OB CR QXD DECK lRKRR

OB AIR HMXER DISCHMKB DAMPER

OB QJXSIDE AIR ISOUKICN KQQIHK

OB AIR HANDLER RETURN DAMPER

OB CR RETURN FAN

OB CR RETURN FAN DISCHARGE DAMPER CMSED

OB CR MAKEUP FAN



y



IEK—'PPENDIX B CXHZIHlED
VERZIIATI(NLINEUP

Rm'u

VERIFIED

OFCV-PVO~

Omr-PV13h-

OFCV-PV13B

OFCV-PV39

OFCV-PV44

N/A

N/A

OB CR MMEUP FAN DISCHARGE DAMPER CMSED

MA1EUP FIL'IKR DISCS'AMPER

MAKEUP FIL'IKR SUPPLY DAMPER

CUISIDE AIR ISGMHCN DAMPER

OV CUISIDE AIR ISCKATI(N REER

OA OV %VAIN

OB OV %BAIN



lE
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GENERIC TRACER VENTILATION TEST PROCEDURES

December 1990

-Lagus Appl i ed Technol ogy, Inc.
11760 Sorrento Valley Road, Suite M

San Diego, CA

92121'elephone'.

(619) 792-9277
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DETAILED PROCEDURES

NOTE: Each test will bc performed as a separate procedure.
The tests may be performed in any order. at thc

=discretion of the Test Director, dcpcnding on system
:availability or operational considerations.

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

Test Number

l. Establish appropriate ventilation lineup in thc
building and note in Appendix B.

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

Source A

Source B

Source C

Source D

3 4 Record Tracer gas type and injection concentration for
each 1ocation'.

Points Gas Concentration

4. Identify and describe tracer, sampling locations in
Appendix A.

5. 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.



I

8 4 ~



l'e

8.

I J8 4 Hpv~
8580lf a continuous inject>on test is planned. olace tracer

source near the center of each injection location.

9.

E

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

-l

=Source A

Source B

Source C

Source D

10. Provide auxiliary mixing fan ventilation as required.

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

12. 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 repair
leaks and take another sample.

14

15.

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

e

Set metering valve for trace B to turns.

Take a background sample near the tracer B cylinder, i f
background sample indicates a leak, identify and repair
leaks and take another sample.

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

18. Set metering val ve for tracer C to turns.

19. Take a 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 shutof f valve on regulator, open cylinder valve,
set regulator to psige

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 repair
leaks and take another sample.
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23

'4.

25.

FEB ~ ' acva- -"

prepare and label sample syringes for sample points in
Appendix A.

Take a background sample at selected sample points.

"","'Analyze samples for tracer gas. If background is free
'=='af tracer gases, begin test. I f background samples
'-'show appreciable tracer gas(es), contact the Test
'irector and Test Engineer for further direction.

26. For a non-continuous in jection test, inject into
location A and record time

2 ~

28.

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

For a non-continuous in jection test, in ject into
location B and record time

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

30 For a non-continuous in jection test, in ject into
location C and record time

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

32 'or a non-continuous injection test, in.ject into
location D and record time ..

, 33 'or a continuous injection test, open 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 a 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
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
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37
'8.

39.

Analyze samples and record on chroma'tograph log sheet.

Disassemble the test assemblics and relocate to the
next locations as required.

:h4taoh a copy of al l the log sheets for this test.

40.. Notify Shift Supervisor that testing is completed.





APPENDIX A
SAMPLE LOCATIONS

SAMPLE NUMBER LOCATION



I

1

I



OPV009

OKV-PV23K'"

OFCV-PV23B.

OPCV-PV28A

OFCV-PV28B

OFCV-PV22

OFCV-PV42

OFCV-PV24

OPV-011

OFCV-PV05A

OPV-015

OKV-PV03A

OPV010

OFCV-PV32A

OPCV-PV32B

APPENDIX B
VENI'.IZATICNLINEUP

OB CR SUPPLY FAN

OB AIR HANDLER SKEE FILTER
BYPASS DAMPER

OB AIR HANDLER SKEE FILTER
INLET DAMPER

RUNNER

OA CR KlZ DECK DAMPER

OA CR CXKD DECK DAMPER

OA AIR HANDLER SKEE FILTER
BYPASS DAMPER

OA AIR HANDL1% SKEE FILTER
INLET DAMPER

OA AIR HANDLER DISCHARGE DAMPER

OA OUTSIDE AIR ISOLATION DAMPER

OA AIR HANDLER RETURN DAMPER

OA CR REIGN FAN

OA CR RETURN FAN DISCHARGE DAMPER CU3SED

OA CR MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE DAMPER CXDSED

REV 0
r=FR A 7fggf

VERIFIED

OFCV-PV31A

OKV-PV31B

OFCV-PV35

OFCV-PV43

OFCV-PV38

OPV«'012

OFCV-PV06A

OPV-016

OB CR K7Z DECK DAMPER

OB CR COLD DECK DAMPER

OB AIR HANDLER DISCHARGE DAMPER
'B

OUTSIDE AIR ISOLATION DAMPER

OB AIR KQlDL1% RETURN KQPER

OB CR RETURN FAN

OB CR RETURN FAN DISCHARGE DAMPER OPEN

OB CR MAKEUP FAN





APPENDIX B Col'INUED

Omr-PVO@,-.-.

OFCV-PV13L

OFCV-PV13B

OFCV-PV39

OKV-PV44

N/A

N/A

OB CR KQEUP FAN DISCHARGE REER

MAKEUP FILTER DISCHAGE DAMPER

KQZUP FILTER SUPPLY DAMPER

OUISIDE AIR ISOLATION DAMPER

OV OUTSIDE AIR ISOIATIOH DAMPER

OA OV TRAIN

OB OV TRAIN
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GENERIC TRACER VENTILATION TEST PROCEDURES

December 1990

Lagus Applied Technology, Inc.
11760 Sorrento Val ley Road, Suite M

San Diego, CA 92121

Telephone: (619) 792-9277





NOTE:

'5X-'4 "44.

RFl/0
DETAILED PROCEDURES

Each test will be performed as a separate procedure.
The tests may be pcrformcd in any oidi r, at the
discretion of the Test 'Director, depending on system

,:availability or operational considerations.

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

Test Number

1. 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 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 tyoe and injection concentration .for
each location:

Points Gas Concentration

B

4..Identify and describe tracer sampling locations in
Appendix A.

5. 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.





8.

p'p p .'taC nr">~;
LCVO

I f a continuous in jectxon test is planned, ol ace tracer
source near the center of each injection location.

9 ~ For a non-continuous injection test indicate amount, of
.tracer to be injected into each source location.

"source A

Source B

Source C

1'0 .

Source D

provide auxiliary mixing fan ventilation as required.

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

12.

. 13.

Set 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.

15.

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

'I

Set meterinq valve for trace B to turns.

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

17. For a continuous„ injection test using tracer source C,
close shutof f valve on regulator, open cylinder val ve,
set regulator to psig.

18.

19.

Set metering valve for tracer D 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.

20. For a continuous in jection test using tracer source D,
close shutof f val ve on regul ator, open cyl inder val ve,
set regulator to psig.

21.

22

'et 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.



I
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23

'W'C.- 4
I\FS b

Prepare and label sample syringes for sample points in
Appendix A.

24 'ake a background sample at selected sample points.

25. '.=Analyze samples for .tracer gas. If background is free'f 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 continuous injection test, open the shutoff valve
for tracer cylinder A and record time

28. For a non-continuous in jection test, in ject'nto
location B and record time

29. For a 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

32 'or a non-continuous injection test, inject into
location D and record time ..

. 33 For a continuous injection test, open 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 a half. Test duration and sample times may be
adjusted as required by the Test Director.

35

. 36.

For a non-continuous injection test, wait 30 minutes
for mi'xinp and then take samples 'very 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



,(



37
'8

'9.

l%~ ll
RFitD

Analyxe samples and record on chromatograph log sheet.

Pisassemble the test assembli es and rel ocate to the
next locations as required.

-Q,tach a copy of all the log sheets for this test.
40. Notify Shift Supervisor that testing is completed.
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APPENDIX A
SAMPLE LOCATIONS
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SAMPLE NUMBER LOCATION
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APPENDIX B
VEPZILATICS LINEUP

RFV 0
P l 'fbi+lW

OPV009

0FCV-PV23k~

OKV-PV23B

OFCV-PV28B

OFCV-PV22

OFCV-PV42

OFCV-PV24

OPV-011

OFCV-PV05A

OPV-015

OFCV-PV03A

OPV010

OFCV-PV32A

OFCV-PV32B

'A CR SUPPLY FAN

OA CR HOP DECK DAMPER

OA CR CCKD DECK DAMPER

OA AIR HANDLER SKEE FILTER
BYPASS DAMPER

OA AIR HANDLER SMEE FILTER
INLET DAMPER

OA AIR HANDLER DISCHARGE DAMPER

OA OUTSIDE AIR ISOLATIQN DAMPER

OA AIR HANDLER RETURN DAMPER

OA CR RLZURN FAN

TEST STATUS VEUFIED

RUNNY

'IEPOITLING

'IHRCGTLING

OPEN

RUNNING

OA CR REIGN FAN DISGORGE DAMPER OPEN

OA CR. MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE DAMPER

OB CR SUPPLY FAN

OB AIR HANDLER SKEE FILTER
BYTES DAMPER

OB AIR HANDLER SKEE FILTER
INLET DAMPER

OKV-PV31A

OK V-PV31B

OFCV-PV35

OFCV-PV43

OFCV-PV38.

'PV-012

OFCV-PV06A

OPV-016

.OB CR HOP DECK DAMPER

OB CR COLD DECK DAMPER

OB AIR HANDIZR DISCHARGE DAMPER

OB CUXSIDE AIR ISCtLATICN DAMPER

OB AIR HANOL1& REZURN KQ&PER

OB CR R1'IURN FAN

OB CR RETURN FAN DISCHARGE DAMPER

OB CR MAKEUP FAN





APPENDIX B CXNZINMK)
VENZIIATICNLINEUP

REV 0
il ~

=F.R" . F88]

TEST STATUS VERIFIED

OFCV-PVO~~"-

OKV-PV13lL4~".

OHV-PV13B

OKV-PV39

OFCV-PV44'/A

N/A

OB CR MAKEUP FAN DISCHARGE DAMPER CMSED

MAKEUP FILTER DISCHAGE DAMPER

MAKEUP FILTER SUPPLY DAMPER

OVISIDE AIR ISCKATIQN DAMPER

QV OVISIDE AIR ISQLATIQN DAMPER

OA QV TRAIN

OB QV TRAIN
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GENERIC TRACER VENTILATION TEST PROCEDURES

December 1990

L'agus Applied Techno 1 ogy, Inc.
11760 Sorrento Valley Road, Suite H

San Diego, CA 921'21

Telephone: (619) 792-9277





DETAILED PROCEDURES

NOTE:

f»P
t'achtest will be performed as a separate procedure.

Thc tests may be performed in any order, at the
-.discretion of thc Test Director, dcpcnding on system
"wvailability or operational considerations.

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

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 location of thc tracer source injection
points in the building. Record the locations below:

Source A

Source B

Source C

Source D .

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

Points Gas Concentration

B

4 ~ Identify and describe .tracer sampling locations in
Appendix A.

5. 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.





8 ~

FEB ~ -".-" mvolf a continuous injection test is planned, enlace tracer
source near the center of each injection location.

9 ~ For a non-continuous injection test indicate amount of
.tracer, to be injected into each source location.

Source A

Source B

Source C

Source D

10.

11.

Prov'ide auxiliary mixing fan ventilation as required.

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

12. 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 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.

15.

16,

17.

Set metering valve for trace B to turns.

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

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

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

19

20.

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.

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 repair
leaks and. take another sample.

1'





23.

24.

ANT
Prepare and label sample syringes for sample points ]n
Appendix A.

Take a background sample at sel ected sample points.

25..-.- rAnalyxe samples for tracer gas. If background is free
.-..'of tracer gases, begin test. I f background samp1 es

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

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

29. For a 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.

32.

33.

34.

35.

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

For a non-continuous in jection test, in ject into
location D and record time ..
For a continuous injection test, open 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 required by the Test Director.

For a non-continuous injection test, wait 30 minutes
for mi'xing and then take samples every minutes
for a period of

36. 'fter the last samp'le has been taken during a
continuous injection test'hut off the tracer gas
bottles and record time

Cylinder A

Cylinder B

Cylinder C

Cylinder D

IQ(
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37

'8.

39.

40.

rear RPV 0
*

Analyze samples and record on chromatograph log sheet.

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

„'",'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 NUMBER LOCATION
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OPV009

OFCV-PV23k'FCV-PV23B

OFCV-PV28B

OFCV-PV22

OFCV«PV42

OFCV-PV24

OPV-Oll

OFCV-PVOSA

OPV-015

OFCV-PV03A

OPV010

OZCV-PV32A

0FCV-PV32B

QA CR SUPPLY FAN

OA CR H3T DECK DAMPER

GA CR QXD DECK DAMPER

OA AIR HANDQK SKEE FILTER
BYPASS DAMPER

OA AIR HANDLER SKEE FILTER
INLET DAMHK

OA AIR HANDLER DISCHARGE DAMPER

QA CUISIDE AIR ISQLATI(N DAHPER

GA AIR HANKZR RETUlli DAMPER

GA CR RETURN FAN

OA CR REIURN FAN DISCHARGE DAMPER „,

GA CR MAKEUP FAN

OA CR MAKEUP FAN DISCHARGE DAMPER

OB CR SUPPLY FAN

OB AIR HANOLER SKKE
FILI'YPASS

DAMPER

OB AIR HANDLER SKEE FILTER
INLET DAMPER

TEST STATUS VERIFIED

OPEN

OFCV-PV3lA

OFCV-PV31B

OPCV-PV35

0KV-PV43

OFCV-PV38

OPV-012

OFCV-PV06A

OPV-016

OB CR H7Z DECK DAMPER

OB CR GXD DECK DAHE'ER
'B

AIR HANDIZR DISCHARGE DAMPER

OB CUXSIDE AIR ISQLATICN DAMHK

OB AIR KLNDLER K TURN DAMPER

OB CR RE'TURN FAN

OB CR RETURN FAN DISCmm DAMPER

OB CR MAKEUP FAN





APPENDIX B CCHHNUED
VERI!IIATICS LINEUP

jJJ C ~
RFVO

-FP |'' "'%i
1KST SXAXUS VERIFIED

OFCV-re%,
* l~ <

OFCV-PV13h

OFCV-PV13B

OFCV-PV39

OFCV-PV44

N/A

N/A

I

OB CR MAKEUP FAN DISCHARGE QAMPER

MAKEUP FILTER DISCHAGE QAMPER

MAKEUP FILTER SUPPLY QADI

OUISIDE AIR ISQLATICN QAMPER

OV CUISIDE AIR ISQLATICN QAMPER

OA OV TRAIN

OB OV TRAIN

CMSED

CLOSED
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December 26, 1990
Project No. 8747-19
File No. 13.11
(DHF-21)

Commonwealth Edison Company
Zion Station - Units 1 and 2

Control Room Habitability-
Tracer Gas Testing

Mr. D. B. Wozniak
Pro)ect 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.

The requested room volumes have been previously transmitted to
Dr. Lagus by L. DuBois of Station Technical Staff.
Zf you have. any questions, please call either W. J. Adams at
(312)269-,6519 or myself at (312)269-3901.

Yours very truly,

DHP:tmk
Attachment
See next page for distribution

D. H. Flens
Senior HVAC Project Engineer
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Commonwealth Edison Company
Zion Station
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December 26, 1990
Page 2

K. Ainger
S. Berczynski
L. Bush
L. DuBois
W. Mammoser
T. Peterson
J. Reiss
T. Rieck
S. Szumski
R. Hameetman
R. Skovzgird

(1/1)
(1/1)
(1/1)
(1/1)
(1/1)
(1/1)
(1/1)
(1/1)
(1/1)
(1/o)
(1/o)
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December 26, 1990

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

Purpose: To discuss Tracer Gas Testing methodology and scope
with Dr. P. Lagus of LAT, Inc.

Participants: P. Lagus
K. Fleming
W. C. Mammoser
S. Berczynski
L. DuBois
W. J. Adams
D. H. Flens

- Lagus Applied Technologies, Inc.- Nuclear Consulting Services- CECo-ENC- CECo-Tech. Staff- CECo-Tech. Staff- Sargent & Lundy- 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 walkdown 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 Equipment Room

f,-b Tracer gas will be released in HVAC Equipment, Room in
J multiple locations. Portable fans will be used to

establish a homogenous concentration in the room.
Tracer gas concentration will be measured in PV supply
duct outsi'de of Equipment Room. ly

I»

ial provisions — need to use portable fans and
n airflow measurement in PV supply duct.

>,~as

TEST 2 Negative Pressure PV Duct in Vestibule Outside of HVAC % Q
Equipllent Room

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

Special Provisions - visqueen tent around PV return
duct.
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Page 2

TE T 3

fa)

r

Negative Pressure PV Duct in Vertical Chase Up to and
Including Duct in Ceiling of Old TSC.

Tracer gas will be released within a temporary visqueen
tent which surrounds the affected ductwork and seals
the top of the vertical chase. Due to the huge volume
above the ceiling of the old TSC, it was not deemed
practical and could lead to erroneous readings due to
recirculation airflows if a homogenous tracer gas
mixture was established in this area. Tracer gas will
be sampled in PV system return ajr duct upstream of
~A~.(.=- -y", - '-<.- ~1~--

Special provisions - Install visqueen tent around
affected ductwork and enclose top of vertical duct
chase. Provide temporary scaffolding in hallways/room
beneath suspended ceiling as required.

, T 4 OV System Positive Pressure Duct in benin Control Roaa.

O'Tracer gas will be injected into OV supply duct in HVAC
Equipment Room. To minimize impact to Control Room
operations, a manifold sampling system made of
lightweight plastic pipe and assisted by a vacuum pumpwill be used to collect air samples. The manifold will
be arranged for complete sampling on all relatively
inaccessible sides of the OV ductwork. If the initial
tracer gas test indicates no leakage, testing will be
considered complete. If leakage is detected, portable
fans will be brought in to achieve a homogenous mixture
in the Control Room for accurate leakage measurements.

Special Provisions - This test vill require the
fabrication of lightweight sapling manifolds to be

.„,.Cyaporarily installed around the OV supply duct above
,~5» Control Room ceiling. Portable fans may also be

uired to obtain accurate measurements during"" 'isubsequent testing. Testing vill need to be
coordinated to minimize impact on Control Room
operations. Finally, OV supply duct airflow will need
to be measured.

TEST 5 Negative Pressure PV Duct Located in Cable Spreading
Roox (Riser).
This ductwork is completely covered by a concrete likefire proofing material {most likely pyrocret») except
for two fire damper access doors. Leak testing of the
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entire duct segment would require the fabrication of a
temporary walled enclosure within the cable spreading
room in order to achieve acceptable tracer gas
concentrations. Since the entire duct is encased by
pyrocrete, inleakage is thought to be extremely minimalif existent at all. Thus, for initial testing, only
the access door portion of the duct vill be leak
tested.

Special Provisions - A temporary VISQUEEN enclosure
will be installed over the existing access door.
Tracer gas vill be in)ected into the enclosure and
concentration measured in the HVAC equipment room.

QT 6 PV/OV Ncraal Outside kir Intake Duct.

This test is being conducted for informational
purposes. In the event of a single failure of bubb?
tight dampers OFCV-PV042 and OFCV-PV043, PV system
isolation to the outside air vill be achieved by
redundant hubble tight damper located in the Unit 2
purge duct room. Under this condition, the normal
make-up air duct will be under negative pressure up to
damper OFCV-PV039. Any inleakage to this duct vill
result in unfiltered inleakage to the control room.

To perform this test, a homogenous tracer gas mixture
will be formed in the purge duct room with sampling"
taking place in the PV supply housing upstream of the
return air duct.

Special Provisions - Need to fail-open damper OFCV-
PV042 and OFCV-PV043 independent of OFCV-PV039 to
perform test.

The fol additional items were also agreed upon.

Building HVAC (AV) System vould be operated in its
d , accident mode to minimize pressure influences- on
tracer gas testing.

e All temporary fans, sampling manifolds and vacuum pumps
required for testing would be supplied by LAT and left with
CECo."
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~ All tracer gas testing would be performed on second or third
shifts to minimize room pressure disturbances caused by
personnel ingress/egress and to minimize impact on plant
operations.

LAT will write test procedures and submit to CECo for
comment. Technical staff will embody these procedures into
the station test procedures.

E

The first test is scheduled to be performed in February 1991.
and subsequent retesting in May. Test duration is expected
to be 1 — 2 weeks. Actual test dates will be based upon
completion of security badging.

Dr. Lagus also requested copies of the following items:

~ HVAC Physical Drawing for Purge Room
~ HVAC Diagram for OV System
~ Room Volumes for Areas Served by OV System During Accident
Mode.
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LAGUS APPLIED
TECHNOLOGY,INC.

Tracer Gas Ventilation
Characterization Services

P. L. Lagus

January 1987

Corporate:
11760 Sorrento Valley Rd., Suite M
San Diego, California 92121
Phone: (619) 792-9277 Fax: (619) 792-9133

East Coast:
18159 Village Mart Dr„Suite 242
Olney, Maryland 20832
Phone: (301) 774-4012 Fax: (301) 774-4473
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Oetermination.,of the ventilation characteristics of residential, industrial, and com-

„mercial sMctures has developed into a r~tively well-known technology over the preceding
ten @pars. Concerns of health, safety, and energy conservation have largely been responsible
for driving this development. Within the last five years, attention has been focused on the
utillzztfon of single and multiple tracer gases as they apply to the characterization of
various ventilation-related problems specific to industrial/chemical process and hazardous

=containment situations. Tracer gas characterization of ventilation systems has become widely
accepted within the building engineering coamunity. In fact, ASTH Standard E-741 has been

promulgated to provide for a standard method for measuring air-leakage (ventilation) rates
- within structures.

Tracer gas characterization of ventilation as it relates to industrial buildings
encompasses a number of readily-recognizable experimental scenarios; six which come to mind
are:

Control room habitability studies,

Containment leak-rate testing,

Airflowpattern identification,
Honitor location verification,

Overall ventilation/flow characterization, and

Hazardous event impact studies.

Utilizing a unique, single and multiple tracer'pproach, complex ventilation flows can
be characterized quickly and accurately for substantially less cost than with conventional
techniques. The remainder of this brochure briefly outlines a number of experimental
procedures utilizing tracer gas that solve problems which may occur within a ventilated
industrial plant. These procedures are by no means meant to be exhaustive, but merely
illustrate the broad range of technical possibilities which are made availab'le by using
single and multiple tracer gases to unambiguously tag and trace venTflation flows within
complex structures.

Figure 1 depicts one of the most familiar uses for tracer technology, especially to
those involved. in conventional power plant operations. Of)en there is interest in the
pollutant iepyci of the generator stack on the surrounding countryside. A camen technique
for doing tht4-'..is by means of an analytical or a nuaerfcal model describing the pollutant
transport from the effluent stack. In order to have confidence that the model is describ~
reality, often times tracer gas is infected into the stack and monitored downwind as a

function of distance, elevation, and azimuth. The analytical or n~ical model is used to
predict measured concentrations to ~ithin a specified error percentage. The plot shown here
has actual experimental data taken at an Arizpna power plant which are compared to a

calculation from a numerical pollutant plume dispersion model.

The most coaeon tracer gas, sulfur hexafluoride (SF6) ~ has been used 0 a variety of
tracer applications for, over thirty years. Its properties are enumerated in Table 1.



~RE 1. PLUME MODEL VALIDATION EXAMPLE SHO'WING SF6 COHCEHTRATIOHS
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(2657 ft or 0.5 mi)
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I

Plume Ndth

3 4

Sampler Stations

Measured Data
~ Model Prediction

Experimental Error Band: i 5 x 10-12

r Validation Band: a 20K of Measured SF6
Concentration

TABLE 1. SULFUR HEXAFLUORIhE (SF6)

~ Hon-Toxic and Hon-Allergenic

~ Chemically Inert, Odorless, and Tasteless '

Non-Fialnnab le and Hon-Explos ive

.-, ~ Transported and Dispersed as Other Atmospheric Gases

~ Easily and Economically Measured with High Reliability
~ Measurable by an Established Experimental Technique which Precludes

,
Interference with Afr

Neajyrable at Very Low Concentration's, i.e., 10 6 (microgram) to10-'~ (picogram)

~ Not
'

Normal Constituent of Air; Hon-Existent to Negligible Back-
ground Concentration

~ Coaeercially-Available

Figure 2 presents a simple example of the use of tracers to locate or doctaent the
effect of external pollution on internal air. Situations exist where contaminated storage,
such as solvents, may be located upstream of the air intake for a contro) room or other
critical area within a plant. Release of tracer within a contaminated storage, with subse-
quent measuring at the intake to the air-handling unit, will disclose the existence and the
magnitude of external pollution rec irculat ion.

-2-



FIGURE 2. RECIRCUIATIOH TEST (External Pollution)
y ~ ~

~ ~ ~

Air
Handler

Intake

Sample
Here

c::::i::.;.'$:i,'ll,'::,'.

~ ~ ~

~'g. Contaminated
Storage

0503 "n

Inject
Tracer

It is also possible, as shown on Figure 3, to utilize the above-mentioned technique to
document recirculation of internal pollution by injection of ~ tracer into a potentiallyl,objectionable exhaust stream with subsequent monitoring at a corresponding intake. This test
will disclose the existence and the magnitude of igernal pollution recirculation.

FIGURE 3. RECIRCUIATIOH TEST (Internal Pollution)
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0
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Here



In m~plfcatfons, it is desirable to quantitatively measure ventflation character-
istics within an individual room, or within a ventilated system as a whole. There exist two
relatively-straightforward techniques by which these measurements can be performed. Figure 4
shows the basics for performance of air-leakage tests by concentration decay. This is the
basis fo~STN St'andard E-741. The structure to be tested is filled with a more or less
homogeneous coraentratfon of tracer gas at very low concentration (on the order of 1 part in
10g!g; The concentration is then monitored as a function of time; when concentraion decay
as a function of time is plotted on a semi-log plot, a straight line is often the result.
The slope of that 1 inc is the volume-normalized leakage rate, called the air change (or' jnfi 1 trat ion) rate.

FIGURE, 4. AIR LEAKAGE BY CONCENTRATION OECAY

Volte V

Leakage Rate ~ L

C Co exp (- t)
V

Homogeneous
Concentration

1. Infect Tracer
2. Homogenize
3. Heasure Decay
4. Best for Relatively Low

Leakage Rates
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CO
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C2

C3

0
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O

I
a

Ol
O
O

CJ

Ol
~ 0

Slope Afr Change Rate
(Infiltration)

Tfme (minutes)

D ~

>z
A second technique, especially used for areas of high ventilation rate, fs the

so-called constant flow test which is illustrated on Figure 5. For this method, a constant
flow of tracer fs released into a ventilated area. The concentration. within the structure is
monitored as a function of time. A plot of the,cencentratfon as a function of time discloses
that the concentration of tracer within a ventilated structure becomes constant after saae
time. (This can also be demonstrated mathematically.) Thfs constant value is proportional
to the leakage rate; in fact, the leakage or ventilation rate is equal to th4 input rate of
tracer divided by the equilibrium concentration value.

a,4', O.a" I



FlGURE 5. CONSTANT FLOW TEST

Volume ~ V

Leakage Rate ~ L

I
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O
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Time

An interesting use for the concepts outlined above is shown on Figure 6. Within a par-
ticular area, often one is interested in leakage of internally~enerated contamination into a

control room or other ventilationwontrolled area. Release of a tracer at a constant flow-
rate in icular area, coupled»ith measurements within the controlled area, results in
a plot o .' entration as a function of time. The inflow rate is simply the production
rate of t,)vided by the equilibrium concentration of tracer measured within the control
room. A.. as this not only discloses the existence of noe-design, inflow;. leakage
from ducting;:.or other features, but also allows one to quantitatively infer this leakages~

( ~
~ I

A similar test is shown on Figure 7.. Especially in return'ducting- inadverteaC:
and:.'on-designleakage can be a problem. beany times one is fnterested.-.in) the-'ac@at mageit'ude'of-

this duct leakage. A constant infection ofitracer inti thi duct, fillowed, by-.,subsequent"
measurements along the duct, allows measurement of the flowrate through)the'.'.duct"""'AWshown
it is also possible to discover those areas along the duct-where" duct leak~=.at".iteMtsign;-
inflow i s occurring.



FIGURE 6. NOH-DESIGN INFLOM LEAKAGE TEST
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FIGURE 7. DUCT LQKAGE TEST
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Figure~sents another technique which. is adapted from actual-measurements performed
in a chemical process pl ant. The entire area to be tested was a high-rate, forced-
ventilation area. A constant rate of tracer wa0 released in the supply conveyor room, as
this was a source of potentially hazardous gas leakage. Conce'ntrations of tracer as a

function ~time were monitored at a variety of locations within the plant. Typical flow
lines are shown as dotted paths. Measurements like these allow rapid location and quanti-
ffcatoon of ventilation dead zones within a forced-ventilated area. They are also useful for
identifying optimum locations for health and safety monitors. Presently, such monitors are
often installed more for the convenience of installer personnel than for the ultimate safety

'.oj plant occupants. An additional use for this test is to infer contaminant or pollutant
4eensft times from one area to another., This information is necessary to design safe
evacuation routes and also for overall hazardous incident planning.

FIGURE 8. AIRFLOM PATTERH TEST
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3. Contamf nant/Pollutant Trarisft Tfaes

A variation on the'echniques which have been documented so faw is the use; of integrity
breach monitorfng (shown on Figure 9).. Integrity breach monftorfng. is., fmplemnted by
infecting a constant flow of SF6, or other tracer, into a hazardous contafnmer4.'rea and
monitoring. the perfphery for the presence, or absence of this. tracer If'ne .ffnds. no..tracer
withfn the nonhazardous perfphery, one can infer that there is no breech of cantaf~t
Conversely, if one does detect tracer within this area, one has unambfguoN evidence: of."'
containment breach. Moreover, the magnitude of the tracer. concentration yields quantft'at%ve. ~

information on the magnitude of the integrfty breach.



FIGURE 9- INTEGRITY .BREACH MONITORING
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In many applications, information on the actual performance characteristics of a

ventilation system is desired. Many forced-ventilation systems rEo'ot necessarily perform
exactly as designed and, in some instances, the degree of departure fzgm design is a vital
piece of information. Figure 10 illustrates a multi-tracer, unintentional-ventilation, flow
test wherein three distinct tracers are infected into three ar eas of interest. The test
region-which can be a containment area, a safe area, 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 iamediately implies a ventilation connection between the two.
The magnitude of the tracer concentration 'can give a measure of the inflow leakage rate.
Table 2 and Figure 11 present some conmon electronegative tracers,and show an actual multiply
tracer separation. Note that all these tracers share the same ideal tracer characterfstfcs
as enumerated for SF5 in Table 1. The primary differences between these tracers and SFB
are: '1) the separation from air is often times more complex than for SF5, and 2) the
chromatograph may not be as sensitive to these tracer'ases as to SF5. It should be
emphasized, however, that all these gases have 4ehn used either singly or in combinations of
up to six gases simultaneously for the characterization of both intentional and unintentional
ventilation flows.
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~FIGURE IO. ONINTEHTIOHAL YEHTILATION FUN (Nulti-Tracer Test)
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Test Region Tracer 2
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1. Tells which Area is Contaminating Test Region
2. Can give Inflow Leakage Rate

TABLE 2. ADDITIONALELECTRONEGATIVE TRACER GASES

~;~Sbo 1 Trade Name

Oibromodi f1uoromethane CF2Br2 Freon 1282

Trichlorofluoromethane CFC13 'reon ll

'1~41-'Trichlorotr ifluoroethane
'I

k

fluoreaethane

yclobutane

OtBsiorod i flu ethane

I

:.,42&ichl orotetrafluoroethane

Chl orodi flu oromethane

Chl oropent afluoroethane

C2C13F3 Freon

113'F3Br

"
Freon 3B1

Fg04lVC 318 - ~'+1'~~~,"„+::, 7

I
.kj'C1F

CF
2 3

Freon 115'



FIGURE ll. HJLTIPLE TRACER GAS CHROHATOGRAPHIC SEPARATIOH
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The examples given above are in no way meant to be comprehensive but, instead, are by
nature a tutorial in which it is hoped that solutions to specific problems are suggested
which can be addressed by techniques similar to those disclosed. Tracer characterization of
a ventilation system ~ithin an industrial plant affords three significant benefits:

l) Oetailed understanding of the actual operating performance of a ventilation
systemy

2) Enhanced reliability of a ventilation system after tracer-discovered retro-fit actions are undertaken, and

3) Increased confidence in the ability of a ventilation system to protect
occupants of a control room or otherwise safe area.

For an in»depth discussion of your particular ventilation-related flow problem, or for
assistance in designing and implementing a characterization program, please contact P. Lagus
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