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1.0 PURPOSE:

The purpse of this procedure is to conix-t tracer gas testing on de control
roca emelope and the associated IMC systems. IAT corporation will determine
the quantity of air in-leakaga into the control roca envel via the control
rocn IMC syste(PV) negative pressure ducting outside of control roam
envelope ard the psitive pressure ducting inside um control roca envelope of
the ccriputer and miscellanecus systam(OV). All testiin will be cbne in tiw
accident noda for the PV ard OV HVAC systes.

2.0 SCOPE:

The scope of this test is outlined in a letter to D. B. Mar.niak, CECO., from
D. H. Flens, Sargent & Lundy, dated 12/26/90. A copy of this letter is
contained in attacinent 12 for reference purposes. 'Ihe following two
paragraphs simnarize the swpe of the test.

'Ihe in-leakage testing on the negative pressure ducting on the PV system will
be done in 5 dif ferent 1ccations. These locations consist of the return air
duct work in the TSC, unit 2 outer cable spreading rosn(630' level), corridar
outside of the HVAC equiptent roan (617' level), HVAC equipnent rocn, and the
unit 2 purge exhaust plenum. In these locations a bugicus concentration
of the tracer gas is established outside of tle ducting, either in a rocn or
ducting. queen tent, and sartples are taken for analysis fran inside the'Ihe testing done in the HVAC equiprent roam and the unit 2 purgein a vis

exhaust plerun will be cbne with a worst case single failure open of the PV
train bubble tight danper.

'Ihe in-leakage testing cbne on the positive pressure ducting of the OV system
will be done in one location, tin control roan. A hcmogenecus con:entration
of the tracer gas is established inside the ducting and saiples are taken for
analysis fran outside the ducting.

A piping and instnnentation diagram (P&ID) along with a physical diagrams will
be includod in each attacrvnent of the test for locations being tested in that
attacinant. All drawings will be attached to trw test at the time of the
test.

All tracer gasses that are used are non-toxic and are used 12. extranely small
cruantities and concentration (parts per million thru trillion (FPM, PPB, PPI')
range). 'Ihn tracer gasses that are being used are SF6(sulfur-hexafloride) in
different concentrations. 'Ihe injection gasses used, use SF6 mixed with
nitrogen (N2) to predetermined mixture ratioes(1 to 20%) by the test verdor.
These mixtures are then injected into the injection areas to get desired

. concentrations (PPM-PPI). All tracer gasses that are used have a Msterial
Safety Data Sheet ()EDS) on file with the Industrial agiene and Safety
Coordinator. A copy of the MSDS is included in attac t 13.

l
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3.0 PRDWQLESIMSt

31 OA PV 'IPAIN SHE BE OPD%B2. j

3.2 OB PV TRAIN SHALL BE OPERABLE.

3.3 ONE OV SYSEM 'IPAIN SHE BE OPERABLE.

3.4 1 AUKILIARY BUIIDING SUPPLY FAN SHE BE RUtWIE.

-3.5 2 AUXILIARY BUI! DING EXHAUST FANS SHE BE RLtWING, AT IZAST CNE W
EACH UNIT VENT STACK.

3.6 AIL DOORS IN CatfmOL 70CH ARE CDSED.

3.7 AIL DOORS IN CONIPOL ROCH HAVE "EST IN PROGRESS PIEASE KEEP DOORS
CIDSED EXCEPT FOR !ORMAL DGRESS'' SIGtS HUtG CN 'INEM.

3.8 DE FDLIDWING DRAWI!CS ARE I!CLUDED IN DE APPLICABIE ATDOMINIS FOR
DE SECNENT OF 'nE EST BEING PERIUMED. DE DRAWINGS ARE M-81, M-315,

,

M-317 SHT 1, M-318, M-319, M-382 SNP 1.
i

4.0 PRECAUTICNS |

. VERE ARE 10 SPECIAL PRECAUTIONS NEEDED. |

5.0 SPECIAL EST EQUIPMERT:

ALL 'ITST EQUIPMENT WILL BE SUPPLIED BY DE 'IEST VEtOOR. i

i

r
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6.0 PRX2 DURE:

1 tuit: I

ALL 'IRACER C' SSES USED IN WIS EST ARE lO4 'IOKIC AIO USED IN IA!

! EXTP.EMELY SMAIL QUANTITIES A!O CDCENIRATIONS(PPM 'IO PPT RANGES). DE I
! MAERIAL SAFETY DNEA SHEETS FOR ALL 'IRACER CASSES USED FOR 'IMIS EST I
i ARE CN FIIE WI'IH 'nE It00SmIAL HYGIENE APO SAFETY COORDINA'KR. I

1 tvat I

! UlIS TEST WIIL BE DCNE IN 6 DIlTERENT SIDENIS. M SEQENTS WIIL BE |
! DONE IN DE ORDER OF DE TEST ENGINEER DISCRETICN. EACH SEGENT CAN I
1 BE DONE I!OEPDOENTLY OF AN7IHER. SEPS NCff PERFORED MAY IE MhRKED I
I- !UT APPLICABLE (N/A) BY DE EST ENGINEER. INITIAL BLhlES DESICNNND 1
1 'IO A DEPAP3NENT CAN BE SIGNED OFT BY ANY DEPARDENT. I

SEGENT 1

! IUTE: 1

1 'IMIS SEGENT CCHSITIS OF TESTI!G M NDGATIVE PRESSURE PV DUCP IN VER-!
! TICAL CHASE UP 'IO Ato IfCJInIjG DLL'r IN CEILUG CF CID TSC. I

6.1.1 VERIFY AIL EST PRERIQ4SIES ARE MET.

6.1.2 VERITY 'DIAT VISQUEEN TEttr IS BUILT ARCDO DE DUCTI!G IN DE
ECHNICAL SUPPORT CENIER ON DE 642' IIVEL.

6.1.3 OErrAIN SHIFT DGINEER'S DERMISSION 'IO STARr 'nE EErr.

6.1.4 OEFIAIN t. NIT 2 SUPERVISOR'S PERKISSICN 'IO SMRP 'DE EST.

6.1.5- OEFIAIN INIT 2 M9D'S PERMISSION 'IO SMRP 'DE EST.

6.1.6 kECCD PV SYSEM 'IRAIN 'INAT IS RLt@ TING.

6.1.7 SECURE OR VERITY SECURED CNE 'IRAIN CN 'IHE OV SYSEM.
OP

|
| 6.1.8 S'IRIEr OR VERITY RUNNI!G ONE CONTROL ROCM EMERGENCY MAKE-UP

L; FAIL OP

l .-

L 6.1.9 RECCRD AUKILIARY BUIIDI!G PRESSURE ON OPDI-AV93A, AT OCB05
!

__
IN WC.

6.1.10 RECORD CCNm1 BCOM PPISSURE ON OPDI-PV20A, AT OCB05.
IN. WC.

<

I

'
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1 !UIE: I

! DE IUlfWI!C 2 STEPS S10UID l}E DCNE COCURRDfrLY . I

6.1.11 VER*FY SYSEM LINEUP DOCUMENIED ON DIE IAT VDfrIIATION LINEUP
SHEUT(AFPDOIX B OF ATLOtMDft 1) IS CORRECT.

75

6.1.12 INNRM IAT 'IO n.ruvec4 TPJCER GAS 'ITSP PER A7tACHMDff 1 CN DE
DUCTI!G IN DE VERTICAL PIPE O{ASE A!O CEILIlG OF OLD 'ISC..

6.1.13 WHEN ESTI1G IS FINISHED ON RUtEIlG PV TRAIN, 'INEN START DE
PV SYSTEM TRAIN ntAT IS SECURED. OP

6.1.14 SECURE THE PV SYSTEM 1 PAIN DIAT WAS JUST ESTED(RECORDED IN
OPIN STEP 6.1.6).

6.1.15 RECORD AUXILIARY BUIIDI!G PRESSURE CN OPDI-AV93A, AT OCB05
IN. WC.

6.1.16 RECORD CWIPOL ROCH PRL'URE ON OPDI-PV20A, AT OCB05.

. IN. WC.

I luit: 1

1 THE FmrWI!G 2 STEPS S)0UID BE DONE CINCURRDftLY . I

6.1.17 VERIFY SYSEM LINEUP DOCUMDf1ED ON DE IAT VDfrIIATICH LINEUP
SIELT(APPDOIX B OF ATTACHMDfr 2) IS CORRBCT.

TS

6.1.18 INFORM IAT 'IO PERPORM TRACER CAS EST PER ATDCHMDir 2 CN DE
DUCTI!G IN DE VERTICAL PIPE OIASE AND CEILING OF CKD TSC.

6.1.19. WHEN TESTI!G IS FINISHED ON DE RutWIlG PV TRAIN DIEN,
START OV SYSIEM 'IPAIN THAT IS SECORED. OP

6.1.20 !UTITY UNIT 2160 ntIS TEST SECNDir IS CCNPIRIE.

6.1.21 tCTITY UNIT 2 SUPERVISOR DIIS EST SECNENT IS COMPIKIE.

6.1.22 NCTTITY SHIFT DGINEZR 7HIS TEST SECNDff IS CCNPIrIE. _

7
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SEGMENT 2

I tCIT: 1

I DlIS SDWENT CONSISTS OF TESTI!G DE NEXATIVE PRESSURE PV DLCT IOCAEDI
I IN CAmr SPRFADItG ROCH(RISER) . I

6.2.1 VERIFY VISQUEEN TENT IS BUILT AROUND DE FIRE [AMPER ACCESS
DOOR IN DE WIT 2 CABLE SPREADI!G RON.

6.2.2 VERITY ALL TEST PREREQUISIES ARE ME'T.

6.2.3 OETIAIN SHIPT ENGINEER'S PERMISSIW 'IO START DE EST.

6.2.4 OITIAIN UNIT 2 SUPERVISOR'S PERMISSION 'IO START THE EST.

6.2.5 OETTAIN UNIT 2 NSO'S PERMISSICN 'IO START DE EST

6.2.6 RECORD PV SYSEM TRAIN BRT IS RUNNI!G.

6.2.7 SECURE OR VERITY SECURED ONE 'IRAIN ON DE OV SYSEM.
OP

6.2.8 RUN OR VERITY RUtNI!G OtE CCNIBOL ROCH EMDGE2CY MAFI-UP
TAN. OP

6.2.9 RECORD AUKILIARY BUIIDItG PRESSURE CN OPDI-AV93A, AT OCB05
IN. W.

6.2.10 RECORD CCNTROL RIM PRESSURE ON OPDI-PV20A, AT OCB05.
IN NC.

.

I !<.nr e i
1 DE PtLIOfI!G 2 SEPS S10UID BE DCDE CDCURRENILY . I

6.2.11 VERITY SYSTEM LINEUP DOCWENTED CN DE IAT VENTIIATICN LINEUP
SHEET (APPEROIX B OF ATDCHMENT 3) IS CORRBCT. 'DS

6.2.12 IMOlW IAT '!O PERFORM TRACER CAS TEST PER ATDOiMENT 3 CN DE
IW5NFIVE PRESSURE PV DUCT IN DE CAELE SPREADI!G ROCH(RISER).

6.2.13 NfBf ESTI?G IS IS FINISHED ON DE RUNNI!G PV 'ISAIN, 'nEN
S'mRT DE PV SYSEM TRAIN 'IhAT IS SDCURED. OP

6.2.14 SECURE DE PV SYSEM TRAIN DRT NAS JUST TESED (RDCORDED IN
; IN STEP 6.2.6). OP
|

6.2.15 RECORD AUXILIARY BUILDItG PPISSURE CN OPDI-AV93A, AT OCB05
IN. NC.

6.2.16 RECORD CONIBOL BOCH PRESSURE CN OPDI-PV20A, AT OCB05.
IN . E .

|

8
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I tUIT: 1

I M FVIlfWItG 2 S'ITPS SFOUID BE COE COCURRDf!LY . !

6.2.17 VERIW SYSTEM LI!EUP DOCUMENIED ON DE IAT VENTIIATICN LINEUP
Shirt (APPENDIX B OF ATIACHMENT 4) IS CORRECT. TS

'

6.2.10 INFORM IAT 'IO PERf0RM 'IRACER CAS 'IEST PER ATDCHMENT 4 ON THE
IEATIVE PRESSURE W DUCT IN DE CABIE SPREADDC RO@i(RISER). |

|

6.2.19 WHEN TESTIIC IS FINISHED ON DE RutNI!C W 'IPAIN
'INEN, START OV SYSTEM 'IPAIN 'IMAT IS SECURED. OP

6.2.20 tUTIN UNIT 2 NSO UlIS TEST SEGENT IS CCMPIEIT. <

6.2.21 torIN UNIT 2 SUPERVISOR THIS 'IEST SEGMENT IS CCMPIETE.

6.2.22 !UTIN SHIFT DGINEER UTIS 'IEST SEGENT IS COMPIEIT.

I i

.
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SEGME2C 3

1 tCIE: I

! UTIS SEGME2C C01SISTS OF TESTItG DE NDGNTIVE PRESSURE W (XLT IN 1

i VrSTIBULE OLTISIDE OF HVAC DOUHHE2C ROCH. I

6.3.1 VERIIT AIL TFSF m.n4JISITES ARE !Cr.

6.3.2 VERIET VISQUEEN 'IENT IS BUILT AROU!O DE PHIURN DLCTUG IN
CORRIDOR 04 DE 617' LEVEL OJPSIDE OF DE HVAC DQUIPME2C FOtM.

6.3.3 OErrAU4 SHIFT DGDEER'S PERMISSIO4 'IO START DE 'IEST. __

6.3.4 OErrAIN UNIT 2 QPERVISOR'S PEPMISSION 'IO START DE 'IEST.

OErrAIN WIT 2 !O S PERMISSIOi 'IO STARr DE 'IEST"6.3.5

6.3.6 RECORD W SYSTEM TRAIN DIAT IS RUtNDG.

6.3.7 SECURE OE TRAIN 04 DE OV SYSTEM.
OP

6.3.0 STNG OR VERl!T RUtt4DG QE CONIBOL BOW EMERZrGY MAKE-UP
FAN. OP

6.3.9 REX:ORD AUXILIARY BUI1DDG PRESSURE W OPDI-AV93A, AT OCB05
IN. WC.

,

6.3.10 REX:ORD CCNIKIL BOm PRESSURE W OPDI-PV20A, AT OCB05.
IN. WC.

! IUIE: !

! HE ftLIrWDG 2 S'IEPS SFOUID BE DONE COtCURRDfrL? . I

6.3.13 VERIFT SYSTEM LINEUP DOCUME2fIED ON DIE IAT VENTIIATION LDEUP ~

SIEET(APPDOIX B OF ATDO{ME2C 5) IS CORRECT. TS

6.3.12 INFERM IAT 'IO PERIVRM 'IPACER GAS TEST PER ATDO!ME2fr 6 IVR DIE
DUCT IN DE VESTIBULE OLTTSIDE OF $ % EQUIPIZ2C BOCH.

6.3.13 WEH 'IES'IS IS FINISHED 01 DE RU!NI!G W TRAIN 'nEN, START
DE W SYSTEM 'IRAIN M1AT IS SECURED. OP

6.3.14 SECURE DE W SYSTEM TRAIN DIAT HAS JUST Hmw (RECORDED IN
STEP 6.3.6). OP

6.3.15 RECORD AUXILIARY BUILDI!G PPISSURE ON OPDI-AV93A, AT OCB05
IN. WC.

6.3.16 RECORD CWrROL FOCH PRESSURE W OPDI-PV20A, AT OCB05.
IN. WC.

1
*
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1I tumi
! DE FOLIIMI!G 2 SEPS SHOUID BE DCNE COCURRENTLY . !

6.3.17 VERIN SYSEM LINEUP DOCUMENITD CN DE IAT VENTIIATICH LINEUP
SHEET (APPDOIX B OF ATIACHMENT 6) IS CORRECT. W

6.3.18 INFORM IAT TO PERFORK TRACER GAS EST PER ATTACHMDfr 6 FVR DE
DUCP IN DE VESTIBULE CUISIDE OP INAC EQUIPMENT RXH.

-

6.3.19 WHE:N ESTItG IS FINISHED CN DE RUNNI!G PV WWIN
DEN, START Cf/ SYSTEM TPAIN DRT IS SECURED. OP

6.3.20 NOTIN UNIT 2 NSO THIS EST SECNE:NT IS CCEPLE%E.

6.3.21 ICTIN UNIT 2 SUPERVISOR DiIS TEST SEGMENT IS CCNPIEIE.

6.3.22 !UrI!T SHIT'r DCINEER DiIS TEST SECNENT IS CCEPIEIT.

1

(
l
i

l

11
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SEGMDC 4

i tuta i

! 'IMIS SDWDC CCNSIS'IS OF ESTIlG DE NL .f!VE PRESSURE W DUC'r IN DE I
I HVAC DQUIPfeff FOCH. I

t

G.4.1 VERITY ALL TEST Pnt.xDNISIES ARE Mrr.

6.4.2 OErrAIN SHIFT DGINEER'S PERMISSION 'IO STARP DE EST. _

6.4.3 OErrAIN UNIT 2 SUPEFNISOR'S PERKISSION 'IO START DE TEST.

6.4.4 00rIAIN UNIT 2 NSO'S PERMISSICN 'IO STARP DE EST

6.4.5 PNUc%TICAILY BYPASS OSV-PV43, IN OLP19, 'IO TAIL OPEN THE OB
W 'IBAIN BUBBLE TIGff DAMPER OFCV-PV43. IM

6.4.6 VERIFY BYPASS IS INSTAILED Cumh.H.Y.
'I5

6.4.7 S'IART OR VERIFT OB W 'IBAIN RUNNI!G.
OP

*

6.4.0 SECURE OR VERIFY OA PV TRAIN IS SECURED.
OP

6.4.9 SDCURE OF VERIFT SECURED ONE TRAIN ON DE OV SYS'ITM.
OP

5.4.10 START OR VERIfT RLMIlO CHE CORIB00 RON EMERGENCY MAKE-UP
FAN. OP

'

6.1.11 RECORD AUKILIARY BUIIDI!G PRESSURE CM OPDI-AV93A, AT OCB05
IN. NC.

6.4.12 RECORD COfIKL NON PRESSURE CN OPDI-PV20A, AT OCB05.
IN. NC.

I fult: 1

1 '1W FtLIOfING 2 SEPS SiOULD BE DCNE CCNCURRENILY . 1
-

6.4.13 VERITY SYSEM LINEUP DIUMDfIED ON DE IAT VENTIIATION LINEUP
SHITr(APPDOIX B OF ATTACHMDir 7) IS CORRECT. OP

6.4.14 INEVRM IAT 'IO PERFORM TRACER GAS TEST PER ATDONDff 7 IVR DE
!ECATIVE PRESSURE PV DUCT IN HVAC EQUIPMDff HC04,

6.4.15 WlEN ESTIlG IS CmPLETE ON OB PV 'IRAIN DEN, RDOVE PNUDRTIC
BYPASS ON OSV-PV43, IN OLP19, 'IO CLOSE CB PV 'IBAIN BUBBLE IM
TICEP CAMPER OFCV-PV43.

12
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6.4.16 DOEPDOENILY VERIW PNUD% TIC BYPASS IS RDOVED.
TS

6.4.17 PtUDATICAILY BYPASS OSV-W42, IN OLP10,10 PAIL OPD4
WE 0A W TRAIN BUBBLE TIGfr [AMPER OFCV-PV42. IM

6.4.18 VERITY BYPASS IS DUIAILED COnnunY.
7S I

| 6.4.19 START OA W WAIN.
OP

6.4.20 SECURE OB W TRAIN.
OP

6.4.21 RECORD AUXILIARY BUILDI!G PRESSURE ON OPDI-AV93A, AT OCB05
IN. WC.

6.4.22 RECORD CONIPOL RON PRESSURE ON OPDI-W20A, AT OCB05.
IN. WC.

II tUTE: 1

i THE FtLIDWING 2 S'1LTS S10VID BE DJNE CCNCURRDfILY . I 1

6.4.23 VERIFY STSTD4 LINEUP DOCUMDffED W TIE IAT VDfrIIATION LINEUP
SHEET (APPDOIX B OF ATDOIMDff 8) IS OJRRECT. TS I

6.4.24 INFORM IAT TO PERFORM 1BACER CAS EST PER ATDCHMDff 8 F1]R WE
NEGATIVE PRESSURE W DUCT IN HVAC EQUIP)ENT RON.

6.4.25 WHEN 7ESTING IS COMPLrIE CN OA W 'IPAIN 1NEN, RDOVE PNUD% TIC
BYPASS ON OSV-W42, IN OLP19, 70 CU3SE CB W 7 PAIN BUBBLE IM
T.IGft CAMPER OFCV-W42.

6.4.26 INDEPDODfrLY VERITY PNUDRTIC BYPASS IS RDOVED.
TS

6.4.27 VERIFY OFCV-W42 IS CUDSED.
TS

6.4.28 VIRIFY OFCV-W43 IS CUJSED. . .

6.4.29 START OV SYSEM DAIN WAT IS SECURED.
OP |

6.4.30 tCTIFY UNIT 2 NSO WIS TEST SEGMDir IS CNPLETE.

6.4.31 IUrIFY UNIT 2 SUPERVISOR THIS TEST SEGMDff IS CCHPIffE. ,_

6.4.32 ICTITY SHIFT DGINEER WIS TEST SEGMENT IS COMPLETE.

13 >
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w
SB@ENT 5

1 tum: T
| 'INIS SBCNENT CCNSISTS OF 'IESTING 'INE W/W NORMAL OUISIDE AIR INEMG !

! IXCT. 1

6.5.1_ VERIFT AIL TEST PREREQUISI'IES ARE NE'T. ,

6.5.2 OBTAIN SHIFT ENGI!EER'S PERKISSICN TO START 'IHE 'IEST. !

6.5.3 OtrIAIN UNIT 2 SUPERVISOR'S PERMISSICH '!O START 'IHE TEST.
,

6.5.4 OtrIAIN UNIT 2 NSO'S PERMISSION 10 START 'INE '!EST 4

6.5.5 INUEMATICAILY BYPASS OSV-W43, IN OLP19,10 FAIL CPEN
2NE OB W TRAIN BUBBLE TIGfT DAMPER OFCV-PV43. IM

6.5.6 VERIFY BYPASS IS IN!rTALLED CORRECTLY. .y

6.5.7 START OR VERIFT OB W 'IRAIN RtWING.
OP

6.5.8 SECURE OR VERIPT OA PV 'IRAIN IS SECURED.
CP

6.5.9 SBCURE OR VERIFY SECURED CNE TRAIN (N 'INE W SYS'IE.
(F

6.5.10 STARP OR VE|RIFY RLMING CNE ONIROL ROCM DEDEENCY MMG-UP
FAN.- - CF-

6.5.11 RB00RD AUKILIARY BUIIDING PRESSURE CN OPDI-AV93A, AT. OCB05
_ IN.-WC.

6.5.12 RB00RD CalmtL A0 5 PRESSURE ON OPDI-PV20A, AT OCB05.
IM. NC.

! . Iva: I

I 'EIE IML3f!N3 2 STEPS S}OUID BE DCNE CCNCURRENTLY . l
_

6.5.13 VERIFY SYSIM LI!EUP DOCUMDGED ON 'INE IAT VENTIIATICN LINEUP i

SHEET (APPEICIX B OF ATIACHMENT 9) IS CORRECT. OP-
'

6.5.14 INIORM IAT '!O PERPORM 'IRACER GAS 'IEST PER ATIACHMDir 7 POR'7HE
NEGATIVE PRESSURE' PV DUCT IN HVAC. EQUIPMENT ftXN.

6.5.15 WHEN TESTING IS CINPLETE CN OB W TRAIN 'INEN,- RE!O/E PNUEMATIC
! BYPASS CN OSV-PV43, IN OLP19,10 CIOSE OB PV TRAIN BUBBLE LM

TIGfT DAMPER OPOV-PV43.

i:
|

.

14
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6.5.16 It0EPD0DELY VERIFT PNUDRTIC BYPASS IS RDDED.
TS

6.5.17 PNUDC.TICALLY BYPASS OSV-W42, IN OLP18, TO FAIL OPDi
UE 0A W TRAIN BUBBLE TIGC IAMPER OIrv-W42. IM

6.5.18 VERIFY BYPASS IS INSTALIID COhREC11Y.
IS

6.5.19 START QA W TFAIN.
OP

6.5.20 SECURE OB PV TRAIN.
OP

6.5.21 RECORD AUXILIARY BUIIDl!G PRESSURE 01 OPDI-AV93A, AT OCD05
IN. WC.

6.5.22 RECORD COUROL FC.H PRESSURE Q1 OPDI-W20A, AT OCB05.
,

IN. WC.

1 IUTE: i
I TIE EVLIIMItG 2 STEPS S10VID BE DOE 03 CURRENTLY . I

6.5.23 VERIFT SYSTEM LINEUP DOCUMDfrED 01 DE LAT VDEIIATION LINEUP
SHErr(APPDOIX B OF ATIACHMDR 10) IS CORRECT. TS

6.5.24 INIVRM IAT 'IO PERIVRM TRACER GAS EST PER ATDO9ENT 8 IVR BE
ND2rIVP. PRESSURE PV DUCT IN HVAC EQUIPMENT 10m.

6.5.25 MEN ESTI!C IS 00HPLEIT. CN OA PV TPAIN DIEN, RDGE PNUEHATIC
BYPASS CN OSV-PV42, IN OLP19, TO CLf6E TfE 0B PV 1 RAIN BUBBLE ~1M
TIGfr DAMPER OftV-PV42.

6.5.26 ItOEPENDENILY VERIFY PNUD% TIC BYPASS IS RDOED.
TS

6.5.27 VERIFY OFCV-W42 IS CIDSED.
TS

6.5.20 VERIFT OftV-PV43 IS CLOSED.
7S

6.5.29 START OV SYSTDI TRAIN n!AT IS SECURED.
OP

6.5.30 IUTIET UNIT 2 NSO DIIS TEST SEGOC IS CCHPLETE.

6.5.31 for1FY UNIT 2 SUPERVISCs inIS TEST SEGMDR IS CCHPLETE.

6.5.32 tOTIIT SHIFT DGINEER HilS TEST SEGMDC IS CCNFLUTE.

15
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SEGMDR 6

1 !<>lt : "T |

! THIS SEWDfr CCNSISTS OF TESTING DE W SYSTEM POSITIVE PRESSURE DWT !
! IN MAIN CONm1 RCKN. I

6.6.1 VERIN AIL EST PREREQUISIES ARE MET.

6.6.2 VERITY SAMPIE MANI!UID IS INSTAILED W 'INE W SYSEM DUCTING _

IN C0tCROL ROCH. !

6.6.3 OBTAIN SHIFT ENGINEER'S PERMISSICN 'IO START 'mE 'IEST.

6.6.4 CUTAIN UNIT 2 SUPERVISOR'S PERMISSION '!O START DE 'IEST.

6.6.5 OITIAIN UNIT 2 NSO'S PERMISSION 'IO START M EST

6.6.6 SECURE OR VERITY SDCURED CNE DRIN ON DE W SYSTEM.
W

6.6.7 START OR VERIFY RUNNI!G ONE CONTROL ROCH EMERGENCY MAKE-UP
FAN . - OP

6.6.8 RECORD OV TRAIN ' MAT IS RUNNItG.

6.6.9 N AUXILIARY BUIIDI!G PRESSURE AT OCB05. IN. H2O

6.6.10 RECORD CCNIPOL ROOM PRESSURE AT OCB05. IN. H2O

I- IGIT: 1

1 'mE FDLIDWIlG 2 SEPS SICUID BE DORE CCNCURRDfrLY . !

6.6.11 VERITY SYSHM LI!EUP DOCUMENIED ON 'mE IAT VENITIATION LINEUP
SHEET (APPDOIX B W ATTACHMENT 11) IS CORRECT. 'IS -

- 6.6.12 INIUM IAT 'IO PERFORM ' MACER GAS 'IEST PER ATDCHDENT 11 CN DE
l, W SYS'IEM POSITIVE PRESSURE DUCT IN MAIN 00Nm00 ROCH.

L 6.6.13 S'SRP OV SYS'IEM TRAIN BRT IS SECURED.
t w
|
'

6.6.14 NCTTITY UNIT 2160 ' MIS EST SEWENT IS COMPIRIE.

6.6.15 forITY UNIT 2 SUPERVISOR WIS TEST SEGMDfr IS CWPIIE.

{: 6.6.16 !CTITY SHIFT DGINEER DlIS TEST SEGMDfr IS CCNFLE'IE.

16
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7.0 ACCEPWCE CRINI I

There is no acceptarce criteria for this test. The purpose of this test was
to perfonn an air in-leakage tracer gas test to quantify air in-leakage into
the control roam envelope. The quantified air in-leakage into the control
Iron will then be used :sf Sargent & Lundy for control room habitability
studies.

8.0 M W OF RESULTSt

,
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DETA! LED PROCEDURES Z./7/W

NOTE: Each test will be performed as a separate procecure,
The tests may be performed in any order, at the'

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

,

Jt 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.

Teat. 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 building. Record the locations below:

Source A , , _ . __

Source B

Source C

Source D ,

3. Record Tracer gas type and injection concentration for
each locat$on:

Points Gas Concentrat2on

A _ . . . . _ .
=_.. _=.

B .
,

C

D

4. Identity 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.

M

-. _ .. - - . - . . .- -
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8. !! a ecntinuous inloction test is plannoc, piaco tracer
' source near th3 contor of oach inloction location.,,

For a non-continuous insection test indicate amount of9.
tracer to be inlected into each source location._ _ _ .

.

hourceA. ,

____ .

Source B _ _ _ . . . _

Source C ... ..

Source D

provide auxiliary mixing fan ventilation as required.10.

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

12. Set metering valve for tracer A to -_ turns.

Take a background sample near the tracer A cylinder, if13. 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 regulntor to __... osig.

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

Take s. background sample near the t racer B cylsnder a f
36. background sample indicates a leak. Identify and reosir

Jeaks and take another sample. ,

___ 17. For a ' continuous in3ection test using tracer-source C,
close shutof f valve on regulator, open cylinder valve,
set regulator to psig.

18. Set metering valve for tracer c to __ turns.
_ _ _

Take a background sample near the tracer C cylinder, if_ 19. background sample indicates a leak, identify'and repair
-

leaks and take another sample.

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

4

21. Set metering valve for tracer D to turns.

-Take a background sample near the tracer D cylinder, if22. background sample indicates a leak, identify and repair
leaks and take another sample.

ZO

._ _ __ __ _ _. . . __ _
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23. Precare and labol sample syrinpos for sample points in

_,

App:ndix A.

24. Take a background sample at selected sample points.

25. Analyse samples for tracer gas. If background is free
of tracer gases, begin test. If background samples I

show appreciable tracer gas (es), contact the Test |

Director and Test Engineer for further direction.

26. For a non-continuous in]ection test, iniect 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, inlect into
. _ , . _

location B and record time _.

___ 29. For a continuous in]ection test, open the shutoff
valve for tracer cylinder B, and record time .

30. For a non-continuous in]ection test, inlect into
location C and record time .

31. For a continuous iniection test, open the shutoff valve
_.

for tracer cylinder C, and record time _, .

__ . 3 2 . For a non-continuous injection test, iniect into
location D and record time _..,___.

33. For a continuous inleetion test, open the shutoff valve
for tracer cylinder D, and record t 3 me . .

__
34. For a continuous inlection 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
ad]usted 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. Atter 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

21
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-37, Analyso semples and roecrd en chrcmatograph 109 shoot.

38. Disassemble the test assemblies and relocate to the
nest locations as required.'

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

40. Notiiy Shift Supervisor that testing is completed.
,__

.

I

t

.

|' r

i
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APPENDIX A

SAMPLE LOCATIONS

SAMPLE NUMBER LOCAT!ON

-

6

_ _ . _

M

-

21
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mImorr# rou!PMewr NME: EST TEMUS VERITIED
,

!

OPV009 OA CR SUPPLY FAN

OFCV-W2 OA CR }DP DDCK DAMPER

0FW-W238 OA CR COLD DECK DAMPER
1

0FW-W28A 0A AIR HANDIIR S!OKE FILER
BYPASS DAMPER OPD4

0FW-W28B OA AIR HANDLER SMIE FILTER
INLEI DAMPER OPDi

0FCV-W22 OA AIR HANDLER DISCHARGE DAMPER

O!W-W42 0A OUISIDE AIR ISOLATICN DAMPER

OFW-W24 OA AIR HANDLER RE'IURN DAMPER

OPV-011 OA CR RETURN FAN

OFW -PV05A- 0A CR IE:'IURN TAN DISCHARGE DAMPER
__

OPV-015 OA CR MAKEUP FAN

OltV-PV03A 0A CR MAKEUP FAN DISCHARGE DAMPER r

OPV010 OB CR SUPPLY FAN

O!W-W32A OB AIR HANDLER SMJKE FILER
BYPASS DAMPER OPEN

OFW-W32B OB AIR HANDLER S!OKE FILER
INIET DAMPER OPEN

0!W-W31A OB CR IUr DECK DAMPER
L

OFCV- W31B OB CR COLD DECK DAMPER

0FCV-PV35 OB AIR HANDLER DISCHARGE DAMPEP

0FW-PV43 OB OUTSIDE AIR ISOLATICN DAMPER -

OfrV-PV38 OB AIR HANDLER RCIURN DAMPER

OPV-012 OB CR REIURN FAN

OFCV-PV06A OB CR RETURN FAN DISCHARGE DAMPER

L OW-016 OB CR MAFEUP FAN

24
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eInme e eineer me usT s m us vERIrlzo

0fCV-Pv04A OB CR MMZUP TAN DISOOAZ CMPER

OFEV-W1W MMEUP 'r'ILER DISOUGE CAMPER OPEN

OrrV-W13B MEEUP FILER SUPPLY IMPER OPEN

OIU/-W39 OUTSIDE AIR ISGATIQ4 DAMPER CLCSED

OICV-W44 OV CUTSIDE AIR ISTATION DAMPER CIOSED

N/A OA OV E AIN

N/A OB OV TRAIN

,

t

-i

f

|

|
,

,.

2.5'-
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,

11760 Sorrento Valley Road, Suite H
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DETAILED PROCEDURES

NOTE: Each test will be performed as a separate proceoure.
The tests may be performed in any order, at the
discretion cf the Test Director, depending on system
availability or operationel considerations.

It is generally intended that the steps of this
orocedure are performed in sequence. 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 type and injection concentration for
each 1ocation:

Points Gas Concentrat3on

A _.
- . _ .

. _.__

B ._

C

D _

4. Ide. 'fy and describe tracer sampling locations in
Ap s .x 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.,._

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

17
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8. If a continuous inlection test is planned. place tracer

source near the center of each inlection location,''

9. For a non-continuous aniection test 2ndicate amount of
tracer to be inlected into each source location.~ ~ ~

Source A ,, ....__

Source B . . . _

Souree C . _ ._____

Source D

Provide auxiliary mixing fan ventilation as required.10.

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

12. Set metering valve f or traeve A to turns.

] Take a background sample near the tracer A cylinder, if13. background saniple indicates a leak, identify and repair
leaks and t.ake another sample.

,___ 14. For a continuous iri-etion test using tracer - 4 ,
-

close shutoif valve c regulator, open cylindu t i s s,

set regulator to _._... osig.

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

3f
]6. Take a background sample near the tracer B cylinde.

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

___ 17. For a continuous in3ection 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.

Take a background sample'near the tracer c cylinder, if___ 19. background sample indicates a leak, identify and repair
leaks and take another sample.

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

21. Set metering valve for tracer D to turns.

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

1%
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_ _ _ _ _ _ _ _ _ _ _ _

Lv. cw-

FEB 0 7 $91 Rruo
23. Propare and labol sample syrinces f or sample poants an

_,..

Appondix A.

24. .Take a background sample at selected sample points.
___

25. M Analyse samples for tracer gas. If background is free
T of tracer gases, begin test. If background samples

,_

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

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

27. For a continuous iniection 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,. iniect into
location C and record time .

31. For a continuous iniection test, open the shutoff valve
_.

for tracer cylinder C, and record time _, j.

32. For a non-continuous injection test, iniect into
. , _ .

l ocation D ar.d r ecord time ,_.. .

4-

33. For a continuous inlection test, open the shutoff valve
for tracer cylinder D, and record t2me _ .

34. For a continuous iniection 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.

i test, wait 30 minutes35. For a non-continuous injer'
f or mixing and then take sa: es every minutes,

for a period ot .

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

Z'1

.
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y Analyse samplef* and record on chromatograph log sheet.
.

l 3 *1._

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

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

40. Notify Shift Supervisor that testing is completed,
___

Iw

- - _
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APPDOIX B Raf0
vnMIATIcw smEUP

. FER0'1991
l DQUIPMENT # EUJIPMDir NAME iTST STARIS VERIFIQ

OPV009 OA CR SUPPLY FAN

OfW W23A OA CR H7f DOCK DAMPER _

OfW-W238 OA CR CID DOCK DAMPER

OftV-W28A OA AIR HANDLER SMJKE FILTER
BYPASS DAMPER OPDI

OEEV-W28B OA AIR HANDLER SMJKE FILTER
INLET. DAMPER OPDi

OECV-W22 OA AIR HMOGR DISCHMGE DAMPER

Oftv-W42 OA CUPSIDE AIR ISTATICH DAMPER

OPEV-W24 OA AIR HMOMR RETURN DAMPER

OPV-011 OA CR ITIURN FMI

OEUV-PV05A OA CR PEIURN FAN DISCHARGE DAMPER _

OPV-015 OA CR MAKEUP FAN

OFCV-PV03A OA CR MNTUP FAN DISCHARGE DAMPER

OPV010 OB CR SUPPLY FAN

OECV-W32A OB AIR HMOER SMIE FILTER
BYPASS DAMPER OPD1

0FCV-W32B OB AIR HANDLER SHEE FILTER
INLE"' DAMPER OPEN

OFEV-W31A OB CR IDT DECK DAMPER _

OEUV-PV31B OB CR COLD DOCK DAMPER

Oftv-PV35 OB AIR hat 02R DISCHARGE DAMPER

OFCV-Pv43 OB 00ISIDE AIR ISGATICN DAMPER

OPCV-W38 OB AIR HMULER REIURN DAMPER

OPV-012 OB CR PEIURN FAN ,

0FCV-PV06A OB CR RE'IURN FAN DISCHAPGE DAMPER __

OPV-016 OB CR MAKEUP FAN

32

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _
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NO |!' APPDO1X B' CDfrINCED
'

VDfrIIATICN LINEUP
TER0'5991-

EQUIPPENT # EQUIPMDft NA>E 1TST STARIS VERIFIED i

0FCV-Pv04A OB CR MAKEUP TAN D. 09JGE DAMPER

OFCV-WIN MAKEUP FIUIER DISCHAGE DAMPER OPEN
'

0FCV-PV13B MAKEUP FIUITR SUPPLY DAMPER OPEN

0FCV-PV39 OLIISIDE AIR ISGATICN DAMPER C10 SED

OFCV-PV44 OV OUISIDE AIR ISOLATICN DAMPER CLOSED

N/A OA OV TPAIN

N/A OB OV IPAIN

.

,

i

:

33
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DETAILED PROCEDURES RR0'199',

NOTE: Each test Will be performed as a separate procecura.
The tests may be performed in any order, 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 sequence, however,

activities may be performed in parallel or out of
sequence at the discretion of the Test Director.

Test Number _____

. . _ _ , . 3. Establish appropriate venti 1ation 1ineup 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 iniection,__

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

A . - - . _ . .
.__.

B

C

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.

;

3T

|
._



qpn"*pp* hf
4

Itf a ctntinucus in30ction tost:1s plannoc. otaco tracer8.
source ncGr-tha ecntor of cach inioction location.,,

indicate amount of-
9. _For a non-continuous in3ection test

tracer to be inieeted into each source location._ _ _ ,

. Source A .. _ _ _ _ .

Source B . . _ _

Source C',_ . _ .

Source D

___.10. Provide auxiliary mixing fan ventilation as required.

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

12. Set metering valve for tracer A to __ turns.

Take a background sample near the tracer A cylinder, if13. background. sample indicates a leak, identify and repair
leaks and take another sample.

___ 14.- For a continuous injection test using tracer source B,
close shutof f valve on regulator, open cylinder valve,
set r e g u l a t o r t o .. .... ,_ . osig.

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

Take a background sample near the tracer B cylinder. if.3 6. background sample indicates a leak. Identify and repair
Jeaks and take another sample.

___ 17. For a continuous in3ection. test using tracer source C,
close shutof f valve on regulator, open cylinder valve,
set regulator to psig.

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

_ _ _

Take a background sample near the tracer C cylinder, if
-

___ 19 ' background sample -indicates a leak, identif y and repair
j 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.

,

turns.
___ 21. Set metering valve for tracer D to

Take a background sample near the tracer D cylinder, if
;

L 22. background sample indicates a leak, identify and. repair
. leaks and take another sample.
l

3G

L
!

_._
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FEB 0 ''99' ferY ^
23.. PrG3cro and lobOl scmple syringes for samplo points in

_. _

AppOndix A.

24. 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. For a non-continuous in jection test , iniect 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, iniect 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. .For a cont nuous iniection test, open the shutoff valvei

for tracer cylinder C, and record time _,
_ . ,

.

32. For a non-continuous injection test, iniect 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 iniection test, take samples from the '

identified sa.' ole areas every 20 minutes for the first
__.

hoar, then 30 minutes, then 60 minutes, and then at an
h>ur 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
#

L
continuous injection test shut off the tracer gas

_ _ _ _ .

bottles and record time' .

Cylinder A ,_!

t

Cylinder B

Cylinder C

Cylinder D

Tl
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TW-2A ;
'

, FER 0 ~ '99' arr o
Analyze semples and record on chromatograph log sheet.37.

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

Attach a copy of all the log sheets for this test.39., , _

40. Notify Shift Supervisor that testing is completed,
.._

bb !

- - - - - - - ~ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _
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SAMPLE NUMBER LOCATION

.
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APPDOIX B - RUD ''

vmrttATim LINEUP FEB 07 991

sImmere mIPMur raME Esr smus vERIrIEo

OPY009 OA CR SUPPLY FAN

OFCV-PV2 K OA CR }Dr DECK DAMPER

OFCV-PV238 QA CR OID DECK DAMPER

OKN-PV28A OA AIR HAICLER SMJKE FILER
BYPASS DAMPER OPEN

OFCV-W28B OA AIR HAMXER SKEE FILER
INLET DAMPER OPEN

OFCV-PV22 OA AIR HA}0LER DISCHARGE DAMPER

OFCV-PV42 OA OUTSIDE AIR ISOLATION DAMPER

OFCV-W24 QA AIR HMOLER RE'IURN DAMPER

OPV-011 OA CR Rim)RN FAN _

0FCV-PV05A GA CR RETURN FAN DISCHARGE E M PER

OPV-015 OA CR MMTUP FAN
_

0FCV-PV03A QA CR MAKEUP FAN DISCHARGE DAMPER

OPV010 OB CR SUPPLY FAN

OFCV-PV32A OB AIR HAMIER SICIT FILER
BYPASS DAMPER OPEN

OFCV-PV32B OB AIR HANDLER SMJKE FILTER
INLET DAMPER OPEN

OFCV-PV31A- OB CR for DECK DAMPER

OFCV-PV31B OB CR 00LD DECK DAMPER

OFCV-W35 OB AIR HA?OLER DISCHARZ DAMPER

OFCV-Pv43- OB OUrSIDE AIR ISOLATIOl DAMPER

OFCV-PV38 -OB AIR HANDLER REIURN DAMPER

OPV-012 OB CR RETURN FAN

OFCV-PV06A OB CR REIURN FAN DISCHARGE DAMPER

OPV-016 OB CR MAKEUP FAN

40

_ __ __ ._ . . _ _ _
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APPDOIX 5 CDirDLED RBIO
'

Il
>

""I* L*P FER 0 ? 1991 !

sournorr 4 @IPMDff NME: TEST SMRS VDGFIg

OPCV-FM OB CR MMG|UP FAN DISO9EE [AMPER
|ilu

0FCV-PV12 MMTUP FIUIER DISO9G [*MPER OPEN

OFUV-PV138 MMTUP FILTER SUPPLY [AMPER OPEN

OFUV-W39 CUPSItE AIR ISGATIW [AMPER CLOSED

OftV-PV44 W CUISIDE AIR ISGATION [AMPER CLOSED

N/A QA W 'IRAIN

N/A OB W TRAIN

.

o

-

91
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| DETAILED PROCEDURES FEB A 71991,

NOTE: Each test will be performed as a separato prococuro.
The tests may be performed in any order, at the
discretion of the Test Director, depending on system
availability or operational considerations.

It is generally intended tha* the steps of this

procedure are Derformed in sequence, however,

activities may be performed in parallel or out of
sequence at the discretion of the Test Director.

4

Test Number _ ___

3. 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 iniection._

points in the building. Record the locations below:

Source A .

Source B

Source C

Source D

3. Record Tracer gas tyce and injection concentration for
each 1ocation:

Concentrat3on
Points Gas

A ___ .. .
_ . _ _ .

. . _

B . _ .

C

D

4. Identify and describe tracer sampiing 1ocations in
Appendix A.

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

Perform calibration check on each channel and enter6. calibration check response on chromatograph log sheet.. _ _

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

,
1

.

- - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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8. If o centinuous anjocticn test is plannod, placo tracor

scurco near tho ecntor of oach inioction lecction.,,

9. For a non-continuous an7ection test.andicate amount of
, tracer to be iniected into each source location._ _ _ .

.

m

ihhurce A . _ _ _ _ .
~

Source B .___

Source C ,, ..

Source D

Provide auxiliary mixing fan ventiletion as required.10.

11. 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.

,_ _ _ .1 4 . For a continuous injection test using tracer source B,
close shutof f valve on regulator, open cylinder valve,
set regulator to ,.,_,,, psig.

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

36. 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 valve,
set regulator to psig.

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 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.

Take a background sample near the tracer D cylinder, if22. background sample indicates a leak, identify and repair
leaks and take another sample.

44
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2 3. - Procaro cnd lohol' sample syrincos for samplo points 2n
_,

App;ndix A.

24. Take a background-sample at selected sample points.

25. Analyse samples for tracer gas. If background is free
Jof 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 t est , iniect into
location A and record time .__.___..

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

28. For a non-continuous in jection t est , iniect into
location 3 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, iniect into
location C and record time .

31. For a continuous iniection 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 iniection test, open the shutoff valve
for tracer cylinder D, and record time _ .

.__ 34. For a continuous iniection 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-mnd 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

W

. - - - .-. . . . - - - - . . -. - . ,
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.

37. Analyso otmplos and rocord on chromatograph log shoot.

38. -Disassemble the test assemblies and relocate to the
nest locations as required.

:h-..._ 39, iAttach a copy of all the log sheets for this test.

..
4 0 . Notify Shift Supervisor that testing is completed.

:

!:

1
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SAMPLE NUltBER LOCATION (
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APPDOIX B IEY O

VDerIIATICH LINEUP FEB o ~ '99'

EQUIPfeff G EQUIPPENT NME '11!|ST S'DMIS VDtIFIED'

OWOO9 OA CR SUPPLY FAN

OFCV-W23k~ OA CR }UT DECK DAMPER

OFCV-W238 OA CR CGD DECK CAMPER

OFCV-PV28A -0A AIR HN OLIR SMIE FIL M
BYPASS IAMPER OPDI

OfrV-PV28B OA AIR HMOER SMIE FILM
INIEP [AMPER OPEN

OFCV-PV22 OA AIR HM(LER DISCHARGE IAMPER

OFCV-PV42 OA OUISIIE MR ISOLATION [AMPER

0!CV-W24 QA AIR }UNIIR REWRN DAMPER

OW-011 QA CR REWRN FAN

OIV/-PV05A OA CR REWRN FAN DISCHWE [RMPER

OW-015 OA CR MAKEUP FAN

Olc7-PV03A GA CR MM3:UP FAN DISCHARGE [RMPER

OPV010 OB CR SUPPLY FAN

OFCV-PV32A OB AIR HM0t2R SMXE FILM
BYPASS [AMPER OPEN

OEUV-PV32B OB AIR HANDIIR SH IE FIL M
INIET DAMPER OPEN

OFCV-PV31A OB CR IUr DECK DAKPER _

0FCV-PV31B OB CR COLD DECK DAMPER

0FCV-W35 OB AIR HAEER DISCHARGE IAMPER

OFCV-W43 ' OB OUTSIDE AIR ISOLATICN DAMPER

OFCV-PV38 OB AIR HANDLER REWRN DAMPER

OPV-012 OB CR ITIURN FAN

0FCV-PV06A OB CR REIURN FAN DISCHAME DAMPER

.OPV-016 OB CR MAKEUP FAN

i
t

. . . . - - .
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APMOIX 9 CCNTINUED EO/ O
* "'* " FEB 0 M991

eautnerr e az;Ineer sus arr smus ventrizo

0FCV- N OB CR MMZUP FAN DISWMGE EAMPER
2.:n

OFCV-d MUZUP FIL'ITR DISCHME DMtPER OPEN

OFCV-W1hB MMEUP FILER SUPPLY [AMPER OPEN

OFCV-PV39 CUISIDE AIR ISEATICH CAMPER rirton

0FCV-PV44 W CUTSIDE AIR ISCIATION [AMPER CI.OSED

N/A QA W 'IRAIN

N/A OB W 'IPAIN

4
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DETAILED PROCEDURES p 7 gggj

NOTE: Each test will be performed as a separate procedure.
The tests may be performed in any order, at the
discretion of the Test Director, depending on system
[ewailability or operational considerations.
-]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 _ ____

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

As directed by the Test Engineer and the Test Director,2.
establish the location of the tracer source iniection,__

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 1ocation:

Points Gas Concentration

A .__. _

_ _.._ _.-..

B . _ _
_.

C

D

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

S. 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.

(

Tl
|
|

!
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It-a_centinuous in7oetion tost is-plannoc.-04aco tracer81
sourco near the contor of cach iniocticn location.. . .

For a non-continuous 2n.ection test indicate amount of19.
' tracer to be iniected into each source location._ _ _ .

' Source A... _ _ _ _

Source B . . _ _ .

Source C _. __
.

Source D .I

Provide auxiliary mixing fan ventilation as required. |

10.

'11. For a continuous injection test tracer using source A,
~

close shutof f valve on regul at or , open. cylinder valve,
|

set regulator to psig. .
|

turns.
12 .- ' Set metering' valve for tracer A to

Take a background sample near the tracer A cylinder. if13. background sample indicates a leak, identify and repair-
leaks and take another sample.

continuous injection test using tracer source B,
.___ 14 '. For-aclose shutoff valve on regulator, open cylinder valve,

set r egul a t or t o _,..... osig.

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

2f_Teke a background sample near the tracer B cylinder.2 6. - background sample indicates a leak. Identify-and repair
Jeaks and take another sample.

___ 17. For a continuous in3ection test using; tracer source C,
close shutof f valve on regulator. open cylinder valve,.
set: regulator to psig.

turns.
.___ 18. . Set metering valve for traeer C to _

.

Take a background sample near the tracer C cylinder, if
|

19 '. backgroundcsample indicatesia leak, identify-and repair
L leaks and,take another sample,'

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

turns.
21. Set metering valve for tracer D to

i_ Take a background sample near the tracer D cylinder,22.
L background sample indicates a leak, identify and repai
| leaks and take another sample.
|-

52!
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. 23. Proparo and labol sample syrinoes for sample points in
App 0ndia A.

____ 24. Take a background sample at selected cample points.

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

26. For a non-continuous injection test, iniect 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, iniect 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, iniect into
location C and record time .

31. For a continuous injection test, open the shutoff valve
. _ . .

for tracer cylinder C, and record time _. .

__ . 3 2 . For a n o n - c o n t i i.n u s injection test, inject into
location D and record time ._.._.._,

33. For a continuou: iny tlon test, open the shutoff valve
;

for tracer cy1inder D, and record t i m e __ .

L __ . 3 4 . For a continuous iniection 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 .

_ __. 3 6 . After the last sample has been taken during a
continuous injection test shut off the tracer vas

,

bottles and record time .

Cylinder A
|

l
Cylinder B _ .

Cylinder C

Cylindet' D _ .
I
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Analyso otmplos and rocord en chrcmatograph leg shoot..37. -

38.. Disassemble the-test assemblies and relocate to the l
|nest. locations as required.
;

l% .t'' Attach a copy of all the log sheets for this test.__ 3 9.
:.

. Notify: Shift Supervisor that testing is completed._,. 40.

.

i

|.
!

'|

|
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L

i-
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tmW u_q FER07*!E
EPtswr f g3Lis9eyr NME '!wr STA'n5 VERITIE

OPV009 QA CR SUPPLY FAN l
l

0FCV-PV3M OA CR FDF DECK [AMPER

OrtV-W238 OA CR CID DECK [AMPER

O!W-W28A 0A MR IWOLER STOKE TILM
BYPASS IAMPER OPDi

1

O!W-W2BB OA AIR HANDIIR S!O Z FIL M
IN 2T [AMPER CPfM

'

OfW-W22 OA MR IWOMR DISCHMG DAMPER

OftV-W42 OA OUTSIDE AIR ISGATIW [AMPER ,

OFCV-W24 OA MR }WOMR RE'IURN [AMPER

OW-911 OA CR RE! URN FAN

OFCV-PV05A OA CR PEIURN TAN DISCHMG [*MPER

OPV-015 OA CR MAKEUP TAN

OFW-P5'03A OA CR MAKEUP FAN DISCHMG [AMPER

OPV010 OB CR SUPPLY TAN

OFCV-W32A OB AIR HAf02R SPOKE TILM l

BYPASS CAMPER CFEN

OITV-W32B OB AIR HA!OLER S!O2 FIL'IER
ItEET [AMPER OPEN _

0FtV-W31A OB CR }UT DOCK DAMPER

OFV/.PV31B OB CR 00th DECK [%HPTA

0FrV-W35 OB MR HM02R DISCHARGE DAMPER

OFCV-W43 OB OUTSIDE AIR ISaATIW [RMPER

| OrtV-W38 OB AIR HMOLER REIURN IAMPER
!

OPV-012 OB CR PrIURN FAN'

OFCV-PV06A OB CR RCIURN FAN DISGME [AMPER

OW-016 OB CR MAKEUP FAN

|

|

T(,

'

I

- _- . _ . - _ . .__ - . . _ . . _ . - . _ - - , - - - - - - - _ . - . _ , _ . - _ - .
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kbMAPPDOIX 8 CENTI)MDwrms amr
FEB V"PE'

EUJII9eNr # W IPMENT 10eE 7tST STA7US VERITII|D

O!W-PVMk OB CR MMTUP TAN DISCHMG [AMPER

O!W-PV$ ' MMTUP TIIAER DISOWE IAMPER T D4

0! W - W13B MMTUP TIL1ER SUPPLY [AMPER OPDI

OIW-W39 (UTSIDE AIR ISOUul01 CAMPER CLOSED

OfW-W44 W (UPSIDE AIR ISOLATICH IWWER CDSED

N/A OA W 7 PAIN

N/A OB W TRAIN

|
'i7
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DETAlLED PROCEDURES pCp " *t?'

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

. availability or operational considerations.
It is generaliv intended that the steps of this
procedure a r e; performed in sequence, however,

activities may be performed in parallel or out of
sequence at the discretion of the Test Director.

Test Number _._,__

3. Establish appropriate ventilation lineup in the !

building and note in Appendix B...___

2. As directed by the Test Engineer and the Test Directot',
establish the location of the tracer source iniection,_

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

A _. .__. .
. _ _ . .

B ._

C

D
,

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

,

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

[ ._._

up.

Perform calibration check on each channel and enter6. calibration check response on chromatograph log sheet.. . . _ _

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

T1

.



- - - - - - - _ -_- __ __ _-. '
trq o "*00" [[" -

It a continuous snioction test is planne3. place tra r
8.

sourco noar the contor of each inloction location.| '

|

For a non-continuous aniection test indicate amount of9.
tracer to be iniected into each source location._ _ _

.

Source A _ _ _ _ _

Source B , _ . . . _ _ _ _ _ . . , _

Source C .. ._.____.

Source D

Provide auxiliary mixing fan ventilation as required.10.

11. For a continuous injection *est tracer using source A,
close shutof f valve on regu' Sor, open cylinder valve,
set regulator to psig.

turns.
12. Set metering valve for tracer A to

Take a background sample near the tracer A cylinder, if13. background sample indicates a leak, identify and repair
leaks and take another sample.

For a continuous injection test using tracer source B,,___ 14. close shutof f *:alve on regulator, open cylinder valve,
set regulatot t c ,,_... esig.

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

Take a background sample near the tracer B cylinder, 3f36. background sample indicates a leak, identify and repair
leaks and take another sample.

For a continuous in3ection test using tracer source C,___ 17. close shutof f valve on regulator, open cylinder valve,
set regulator to __ psig.

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

__

Take a background sample near the tracer C cylinder, it
___ 19 . background sample indicates a leak, identify and repair

leaks and take another sample.
D,For a continuous injection test using tracer source.___ 20. close shutof f valve on regulator, open cylinder valve,

set regulator to psig.

turns.
21. Set metering valve for tracer D.to

Take a background sample near the tracer D cylinder, if22. background sample indicates a leak, identify and repair
leaks and take another sample.

CO

. _ _ - . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ ___ " - - - - * - -___m..._,_____ __
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23. Procaro and labol samplo syringes for samplo points an

__
App ndix A.

24. 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. For a non-continuous in]ection test, iniect into
location A and record time ______.

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

28. :'or a non-continuous injection test, iniect 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 t es t , inject into
location C and record time .

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

_,_, 32. For a non-continuous in jection t es t , inject ins 3
location D and record time ,_.._ .

33. For a continuous inlection test. open the shutoff valve
for tracer cylinder D, and record time _,. .

__ . 14 . For a continuous inlection test, tche 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 af .

_ __, . 3 6 . 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

lo \
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N'

CER^~'00'
Analyse samples and rocora on chromatograph log shoot.37.

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

,,,,_ 39. ' Attach a copy of all the log sheets for this test.

___., 40. Notify Shift Supervisor that testing is completed.

|

bl

| --~"- -- --- ___ _ _______ _ _ _

i
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APPENDIX A
li;

SAMPLE LOCATIONSp
1

b;

:8 AMPLE NONSER LOCATJON

.

f

am

9

'

Gh

L
'

u
'

. . , - - - . - , , - - . , - - , . - . . - . . . . - - , . . - ~~ , - - . - . . - , . - . - - -



.

T5/ 2,9 ~*
1

APPoetx B LEM
vEnritxr1@ LINEUP 7EBpr,ge,

DQUIP>gNr 6 EQUIPPERP NA>E 'IEST S'DCUS VERIFIED

OWOO9 QA CR SUPPLY FAN

OfCV-W2h L OA CR }UT DOCK !%MPER

OfEV-W235 QA CR CCID DOCK [AMPER

010/-W28A OA AIR IWOLER SHJKE FILTER
BYPASS IWiPER OPEN

OIV/-PV28B OA AIR }WOLER SHJKE FILTER
INIrr DAMPER OPDi

OftV-W22 OA AIR }WOLER DISClRRGE CAMPER

OEC/-W42 OA CUPSIDE AIR ISGATICN DAMPER

OIC/-W24 QA AIR 1%NDLER RETURN [AMPER

OW-011 OA CR RrrVRN FM4

Ofr/-WO5A OA CR RCIURN FAN DISCHAIG [AMPER

OPV-015 OA CR MAKEUP FAN

Ofr/-PV01% OA CR MAKEUP FAN DISCHAIG EAMPER

OPV010 OB CR SUPPLY FAN

OIU/-W32A OB AIR HANDIO S!0KE FIL'IER
BYPASS IAMPER OPEN

OIV/-PV32B OB AIR IWOLER SM]KE FIL'IER
INIrr DAMPER OPEN

OfCV-W31A OB CR }UT DECK D M ER

OftV-PV31B OB CR COLD DECK DAMPER

OFCV-W35 OB AIR IWOLER DISCHARCE DAMPER

OfCV-W43 OB CUISIDE AIR ISMATICN DAMPER

OfCV-PV38 ' OB AIR IWOLER RUIURN DAMPER

OPV-012 OB CR REIURN FAN

OFCV-PV06A OB CR REIURN FAN DISCHARGE [AMPER

OPV-016 OB CR MAKEUP FAN

la'1

_ -. -_ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _
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APPMDIX B 03frINUED R5d O t

M FER0 W
mInerr e mIPuner me arrsans vsnIrle

i

0FCV-PYG4h OB CR MMZUP FAN DIS 3MG DAMPER
,

Ortv-W13h HMEUP FILER DISO92 DAMPER OPW

0FCV-W13B MMTUP FILER SUPPLY IAMPER OPM

OFCV-W39 OUTSIDE AIR ISCLATI N DAMPER CLOSED

OFCV-W44 W OlfrSIDE AIR IS0[ATION DAMPER CLOSED

N/A OA W 'IPAIN

IVA OB W 'IPAIN

i

9

I

i *

1

L
L

!

GT
|
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Lagus Applied Technology, Inc.
11760 Sorrento Valley Road, Suite H

San Diego, CA 92121

Telephone: (619) 792-9277

(a lo

llL -_--______- - _ _ _ ___ _ ____ _ ___ ________ _ __________ ___ ___ _ ___ _



__ _ _ . _ . _ _ _ . _ _ _ _-_ _ _ _ _ _ _ __ _ _ _ - _ _ _ . _ _ _

NP4 4
FEB0[,99rDETAIL,ED PROCEDURES

NOTE: Each test will be performed as a separate procedure.
The testa may be cerformed in any order, at the
discretion of the Test Director, depending on system" j

Javailability or operational considerations. )

tit is generally intended that the steps of this !

orocedure 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 iniection. . _ .

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

A ._. . . . . __ . - - . . _ _ . . _ .

B .__ __
.__

C

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.

C7

. .- - .-. -, - .. .- -_- .
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I_ . L* YTq .o ::.' '

If a ocntinu;us inicetacn test is plannoc osace tracer
8.

scurce ncar tho ecnter of cach inloction locaticn.'"

For a non-continuous aniection test indicate amount of9.
tracer to be iniected into each source location._ _ _ .

Source A ..__

Source B . . _ _

Source C .. .._

Source D
,

provide auxiliary mixing fan ventilation as required.10.___

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

12. Set metering valve for tracer A to turns.

Take a background sample near the tracer A cylinder, if13. background sample indicates a leak, identify and repair
leaks and take another sample.

14. For a continuous injection test tsing tracer source B,
close shutoff valve on regulator, open cylinder valve,. _ _ _

set regulator to ....., osig.

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

Take a background sample near the tracer B cylinder. 1f26. background sample indicates a leak, identify and repair
leaks and take another sample.

17. For a continuous in3ection test using tracer source C,
close shutof f valve on regulator, open cylinder valve,__.

set regulator to psig.

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

Take a background sample near the tracer C cylinder, if19. 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.

Take a background sample near the tracer D cylinder, if22.
' background sample indicates a leak, identify and repair,

leaks and take another sample,
!

)
,

L CB
|

|
'

_ , .. _ _ . __ _
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l 23. Prepare and label sample syringes for sample points an
,,,, Appendit A.

24. Take a background sample at selected sample points.

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

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

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

28. For a non-continuous injection test, iniect 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, iniect 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, iniect into
location D and record time ,_,.___. .

33. For a continuous inlection test, open the shutoff valve
for tracer cylinder D, and record time ,,,__ _ _

.

___ . 3 4 . For a continuous inlection 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

69
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37. Analyso a:mplos and rceord Cn chrcmatcgraph icg shcot.

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

.,__ 39. Attach a copy of all the log sheets for this test.

40. Notify Shift Supervisor that testing is completed.
. _ , , _

.

70

. _ . ..
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APPENDIX A

SAMPLE LOCATIONS

SAMPLE NUMBER LOCATION

O

M

G

71
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EEP O ' "Appggg)gg 3
iYE3ff'IIATICN LDEUP g p -.pp,

EUP!QF_ ! FQUI N .tW S M |S T_ f1 X M i VERIFIED

OPv0W M CR SUPPIX FAN OPF

I QA CR )Dr DMCK DAMPER
'

0FCV-

0FCV-W22 OA CR O LD [B 2 IW WER

OfCV-PV28A QA AIR HAIGER SIGE FIL'IER
BYPASS CAMPER OPEN

;

Oftv-W28B OA AIR HMRER S!GE FILER
INLET IW FER CIZSED

OFCV-W22 OA AIR HMGER DISCHARGE CAMPER Ntwrn

OfrV-W42 OA OUTSIDE AIR ISGATIW CAMPER NtWPn |

OFCV-W24 QA AIR HMGER REM DMPER

OW-011 OA CR RETNRN FAN OPF

Oftv-WOSA OA CR RE"IUMN FAN DISOIAR2 [*MPER mmrn

OW-015 QA CR MAKEUP FAN OPF

OfCV-WO3A GA CR MAKEUP FAN DISCHMM [RMPER NtWPn
,

'

OWO10 OB CR SUPPLY FAN MHmG

OFCV-W32A OB AIR HMGER StGE FILER
BYPASS IAMPER OPEN

OrtV-W32B OB AIR HMGER SPGE FILER
INIET IRMPER NIErn

0FCV-W31A OB CR M7F DECK IAMPER 'DOGTLING

OPCV-PV31B 08 CR CCED DECK DhMPER '55GTLDG_

OrtV-W35 OB AIR HMetER DISCHMM [AMPER OPEN

OPCV-W43 OB OUTSIDE AIR ISGATIEN IAMPER OPEN

,

OFCV-PV30' OB AIR HMGER RE'IURN [AMPER OPEN
,

- OW-012 OB CR REIURN FAN RupWING

,
OFCV-PV06A OB CR PEIURN FAN DISCHARGE IRMPER OPEN

L

OW-016 OB CR MAKEUP FAN IO NING
;

|

L 72
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APPDOIX 5 @;uiUED
er** N' FEB 0 7 G97

EQUIPDWff f BQUIPPENT NME TTST FDm5 VERIFIED

l

0rCV-PYDGE OB CR MMTUP FAN DISGMGE [AMPER OPEN ,

cr, |
i

O!W-W12 MM319 FIL1ER DISCWG [*MPER CFEN

OrW W138 MMTUP FILITR SUPPLY [*MPER OPEN

IOfW-W39 OLIISIDE AIR ISOLATIN [*MPER CICSED

0!W-W44 W CUPSIDE AIR ISOLATION [AMPER rrmm
,

N/A OA W 1 PAIN

N/A OB W 1 RAIN

..

.

1

73
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DETA! LED PROCEDURES PERr~997
NOTE: Each test will be performed as a separate procecura.

The tests may be performed in any order, at t .. 4
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 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 the tracer source iniection. . _

points in the buildine. Record the locations below:

Source A . _ _ _

Source B

Source C

Source D ,_.

3. Record Tracer gas type and injection concentration for
each locat3on:

Points Gas Concentrat2on

A .. ._ _ . _ . . _ .

B .__

C

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 bottl e.

1

|

|

7'T

|
|
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is plannoa, olace traco[ O3''Tp EB 0 M Ci'

-

8. Jt a ecntinucus sniocticn tost
s0creo ncar tho ocntor of cach inlocticn locatten."""

For a non-continuous 2n.1ection test indicate amount of9. tracer to be injected into each source location._ _ _ ,

Source A .. ____

Source B . . _ _

Source C .. . . .

Source D

provide auxiliary mixing fan ventilation as required.10.

For a continuous injection test tracer using source A,11. close shutof f valve on regulator, open cylinder valve,
set regulator to psig.

12. Set metering valve for tri' to turns.

13. Take a background sampt 3e tracer A cylinder, if

background sample indic' ask, identify and repair

leaks and take another s ,

,__ 14. For a continuous injection test using tracer source 8,
close shutoff valve on regulrior, ope? ey.inder valve,
set regulator to _.... osig

15. Set metering valve for trace a tv _____ turns.
Take a background samole * car the tracer B cyjander, if26. background sample indaea,is a leak, identify and repair
leaks and take another sample.

.__ 17. For a continuous in.ection test using tracer source C,1

close shutof f valve on regulator, open cylinder valve,
set regulator to __ psig.

___ 18. Set metering valve for tracer C to __ turns.

Take a background sample near the tracer C cylinder, if19. '

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.

Take a background snmple near the tracer D cylinder, if22. background sample indicates a leak, identify and repair
leaks and take another sample.

76
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,,,,,, 2 3 . Procare and lab 31 sample syringes f or samNo points in
Appendia A.

.

24. Take a background sample at selected sample points.

I 25. -unnalyse samples for tracer gas. !! backgtound is free

j'ef tracer gases, begin test. If background samples
show appreciable tracer gas (es), contact the Test
Directr' and Test Engineer for further direction.

26. For . non-continuous injection test, iniect into
.

location A and record time ._,, .
,

27. For a con',inuous iniection test, open the shutoff valve
for tracer cylinder A and record time .

28. For a non-continuous injection test, iniect 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. For a continuous iniection test, open the shutoff valve
for tracer cylinder C, and record time .. .

,__, 32. For a non-continuous injection test, iniect into
location D and record time ,_._.,_.i

33. For a continuous inlection test, ooen the shutoff valve
for tracer cylinder D, and record time __ .

i

__,_, , 3 4 . For a continuous iniection 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 duratiori and sample times may be 2

adjusted as required by the Test Director.

35. For a non-continuous injection test, wait 30 minutes .

'f or mixing and then take samples every minutes.

for a period of .

. ,__. 3 6 . 'Atter 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

77

L



- - - - - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _

| FER n " *oe- tw
| .

Analyso atmplos and record on chromatograph log shoot.37.

38. Disassemble the test assemblies and relocate to the
t , locations as required.

.. 39. ~1ttach a copy of all the log sheets for this test.

Notify Shift Supervisor that testing is completed.40..._

..

.'
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MFOAPPENDIX B

vrierrrArrm umg
FEB 0 ?1991

winner e m I n n er i W e: mr mms vERIrIED

OPY009 QA CR SUPPLY FAN RUMMING

OFCV-PV2 B QA CR ICT DECK DMPER 'n50FEDG

OFW-W235 QA CR 0000 DECK DMPER THROFEDG

OFCV- W2BA QA MR IWOLER S!OKE FIL'IEP
BYPASS DMPER OPEN

0FCV-W28B QA AIR HA10LER SKEE FIL'IER
INLET DAMPER CUDSED

OfCV-W22 OA AIR 1%MIER DISCHMCE DMPER OPEN

OftN-Pv42 OA CUISIDE AIR ISOLATICN DAMPER CPEN

OFCV-W24 OA AIR IW OLER Rim!RN DAMPER OPEN

OW-011 OA CR RETURN FAN IUNING

OFCV-PVOSA QA CR RETURN FAN DISCHARGE DhMPER (PEN

OPV-015 QA CR MAKEUP FAN IUNDG

OFCV-PV03A OA CR MAKEUP FAM DISCHARGE DAMPER CPEN

OPV010 OB CR SUPPLY FAN OFF

0FCV-W32A OB AIR HAKU|R S!0KE FIL'IER
BYPASS DMPER CPEN

OFCV-W328 OB AIR 1RNCLER SMOKE FILTER
INIET DAMPER Ntvan

0FCV-W31A OB CR }Dr DECK DAMPER

OFCV-PV31B OB CR OID DECK DAMPER

OftV-PV35 OB AIR HANDLER DISCII2GE DhMPER Ntymn

0FCV-PY43 OB OlnSIDE AIR ISCIATICE DAMPER mrymn

&
*

OPV-012 OB CR RE'IURN FAN OFF

0FCV-PV06A OB CR ITIURN FAN DISCHARGE DAMPER CUJSED ._

OPV-016 OB CR MAKEUP FAN OFF

N \

- - - - - - - - _ _ ___-_-- _-
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APmOII B CCNrDe AWD
^ VDfrIIATICN LIMTP~ . r.

DQUIfteNt 4 BQUII9ENT NME TEST STMUS LTRIPIED

OftV-P M . OB CR MAKEUP FAN DISCHNG IP'TER CIIEED
_ _

a;-

OftV-W11 MAKEUP FIUITR DIEO N E DAMP 6 Omt _

Oftv-PV13B MMTUP FIUIER SUPPLY DAMPER CM|N , ,,

OFCV-PV39 CUPSIDE AIR ISOLATICN QAMPER CU3 SED _

OftV-PV44 CV CUISIDE AIR ISGATIO4 EW4PER CU]SID

N/A OA W TRAIN ,

N/A OB W '1 PAIN

yi...
$ $|

B\
l

4
-- - ____ - ____-_____ ______ _ .- _.
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GEi1ERIC TRACER VENTILATION TEST PROCEDURES
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i

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

Sus Diego, CA 92121'

Telephens: (619) 193-9277
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DETAlt,ED PROCEDURES

NOTE: Each test will be performed as a separate procesure,
The testa may be cerformed in any order, at the
discretion of the Test Director, depending on system
availability or operational considerations.
Jt is generally intended that 'he steps of this.

crocedure are performed in sequence, however,

activities may be performed in purallel or out of
sequence at the discretion of the Test Director.

Test Number ,____

3. Establigh 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 iniection.

points in the building. Record the locations below:
,

Source A ,

Source B . _

Source C .,.

Source D , _ _ _ _

3. Record Tracer 964 *yee and injection concentration for
each location:

Cone'ntration
Points Gas

A _ _ _ . _ .,_ . . . . . . , , , __

B
_

- . . _

C ,

D .-

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

$. Turn on 4 channel analyzer and wait 30 minutes f or warm
___

up.

Perform calibration check on each channel and enter6. calibration check response on chromatograph log sheet.. . _ _ . ,

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

1

O

- - - - _ _ _ _ _ - . ._ -- --'~-----._%_ , _ _ _ _ , _ _ _ _ _ __
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,

8.. It a continucus in.oction tost 1s-plannod, piaco tr:cor1

sourco near tho contor of coch inioction location., , , , ,

9.- - Foi a non-centinuous an.ection test indicate amount of1

,trscer to be injected into each source location,_ _ _ .

w
ic s
-Source A .. . , _ _

Source B . . _ _

Source c .. -.

n
Source D

-Provide auxiliary mixing fan ventilation as required.___ 10..

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

12. Jet metering i;)ve for tracer A to turns.

13. Taks a background sample near the tracer T. cylinder, if
-

:

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

,___ 14. For a continuous injection test using tracer source B,
close shutof f - valve on regulator , open cylinder valve,
set regulator to .._,_ psig.

15. Set metering valve for trace B to __ turns.

| ' 3 6. Take. a background sample near the tracer B cylinder 2 f
.

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

___ 17. For a centinuous injection test using' tracer source C,"

close .shutof f valve on regulator, open cylinder valve,
set regulator to psig,

L
jj.C

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

' Take a' background sample near the tracer c cylinder, if___ 19.
H

. background sample indicates a leak, identify and repairt
,

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.

B, 21. Set metering valve for tracer D to turns.

Take a: background sample near the tracer D cylinder, ifp i
22.

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

64
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23. Prepare and label sample .4 'or samplo points an

.

..

Appendix A.

24. Take a background sampl'a ect.d sample points.

25. -Analyze samples for tracer gas. If background is free
Vof tracer gases, begin test. If background samples
show appreciable tracer gas (es), contact the Test

I Director and Test Engineer f or f urther direction.

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

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

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

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

.

32. For a non-continuous injection test, iniect into
. _ , _ _ .

location D and record time ._, .

33. For a continuous inlection test, open the shutoff valve
for tracer cylinder D. and record time ._ .

34. For a continuous iniection 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 s 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
f or mixing rnd then take samples every .ainutes

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

98

.__- - _ _ _ _ _ _ _ _ _ ___
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37 :- Analyso ocmplos and rocord on chromatograph log shoot.

38. Disassemble the-test assemblies and relocate to the
nest locations as required.

,_-39. Attach:a copy of all~the log sheets for this test.

,,_ 4 0 . Motify Shitt Supervisor that testing is comp!etod.

|

|:
I

i
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VENrilATXW LINEUP

j_ rig p 7 g
! EUHP!Gir i EQUIPfGrr HAME 'IEST STATUS VERIFIED

OPV009- QA CR SUPPLY FAN OFF

OEUV-PV23A OA CR 100 DECK DAMPER

OFCV-W23B OA CR COID DECK DAMPER

OPEV-PV28A OA AIR HANDLER SM2KE FIL'IER
ftYPASS DAMPER OPEN

OIEV-PV28B OA AIR HANDLER S!OKE FILTER
INLET DAMPER CIDSED

0FCV-PV22 0A AIR HANDLER DISCHARGE DAMPER CIOSED

0Erv-W42 OA OUTSIDE AIR ISOIATION DAMPER CIDSED

OFCV-PV24 OA AIR HANDLER REmJRN DAMPER

OPV-011 OA CR REnlRN FAN OFF

0FCV-PV05A OA CR RE'IURN FAN DISCHAPGE DAMPER CIDSED

OPV-015 OA CR MAKEUP FAN OFF

OIEV-PV03A 0A CR MAKEUP FAN DISGARGE DAMPER CIDSED

-0PV010 OB CR SUPPLY FAN RUNRING

0FCV-PV32A OB AIR hat 0LER S10KE FILIER
BYPASS DAMPER OPEN

OFCV-PV32B OB AIR HANDLER SMJKE FIL'IER
II M F DAMPER CIDSED

OECV-PV31A OB CR 100 DECK DAMPER 'IHROITLDG

OECV-PV31B OB CR COID DECK DAMPER * 'IHROITLING_,

0FCV-PV35 OB AIR HANDIER DISCHARGE DAMPER OPEN

0FCV-PV43 OB OUISIDE AIR ISOLATICN DAMPER OPEN

OEEV-PV30 OB AIR HANDLER FLN DAMPER OPEN

OPV-012 OB CR RE'IURN FAN RUNNING

0FEV-PV06A OB CR RETURN FAN DISCHARGE DAMPER OPEN

OPV-016 OB CR MAKEUP FAN RUtNDG

GB

. _ _ _ _ - _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ __
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N2T2;
DOAPPDOH B CCNUNUED'

NN WEJP FEB 0 71981
I DQUIPteft f EQUIPMDTP NAME EST SMES yERIMED

OFCV-PVO A OB CR MAKEUP FAN DISCHARGE DAMPER OPEN ._

OKN-W13A MAKEUP FILTER DISCHAGE DAMPER OPEN _

0FCV-W13B MAKEUP FILTER SUPPLY DAMPER OPEN

OFCV-W39 CUTSIDE AIR ISOLATION DAMPER CLOSED

Of W -PV44 OV CUTSIDE AIR ISOLATION DAMPER CIOGED

N/A OA OV TRAIN

N/A OB OV 'IRP.IN

M

_ -_-_ ._______ _ _ _ _ _ - _ _ _ _ _ _ _ _ __ ____ _ _ __ - ______.___________ _______ _ ____ _
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GENERIC TRACER VENTILATION TEST PROCEDURES

December 1990

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

San Diego, CA 92121

Telepbone: (619) 792-9277
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DETAILED PROCEDURES

NOTE: Each test will be performed as a separate procecure.
The tests may be performed in-any order, at the
discretion _ of the Test Director, depending on system
availability 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 ___

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

As directed by the Test Engineer and the Test Director,2.
establish the location of the tracer source iniection. _ . _

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 Iccation:

Points Gas Concentration

A _ _ _ . _ .
. _,

B ._
._.

C

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.

91

-.
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8. If a centinuous inioction test is plannod, otaco trccor.
sourco noce the contor of cach injoction location.,,

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

m,x we
g: Source A .. _ _ _ _ .

Source B . . _ _ _

Source C , _.

Source D

Provide auxiliary mixing fan ventilation as required,10.

11. For a continueus 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 eg ul a t o r t o ........ osig.

15. Set metering valve for trace B to __ turns.

Take a background sample near the tracer B cylinder. 3f36. 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 the tracer C cylinder, if
background sample indicates a leak, identify and repair
leaks and take another sample,

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

21. Set metering valve for tracer D to turns.

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

1L
,

. - - - - - _ _ _ .
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FEBo " F
_ ,_ 2 3 . Procaro ci.1 labol sample syr2ngos for samplo points in

App;ndix A.

24. Take a background sample at selected sample points.

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

26. For a non-continuous in jection test, iniect 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 , iniect 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 t est , inject into
location C and record time .

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

__ . 3 2 . For a non-continuous injection test , iniect into
location D and record time ,_,, .

33. For a continuous inlection test, open the shutoff valve
for tracer cylinder D, and record time _ .

I _, 3 4 . For a continuous iniection 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 .

,

t

L _ __. 3 6 . After the last sample has been taken during a
l continuous injection test shut off the tracer gas
! bottles and record time .

i

! Cylinder A
l

Cylinder B

Cylinder C

Cylinder D _

'l 3

L
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17. Analyse semplos and rocord cn chromatograph log shoot.

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

ktachacopy_ofallthe log sheets for this test.'

__39.

., _ _ 4 0 . Notify Shift Supervisor that testing is completed.

|~
!

|

|-
t

i

,

!-

%
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| SAMPLE LOCATIONS

..

SAMPLE NUMBER LOCATION

.

_ _ . _

1
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VtwrIIxrIm LINEUP [t{go"*p"

EQUIPPENr # - EQUIPPENT NA>E 1EST STA2US VERIFIED

OPV009. 0A CR SUPPLY FAN RLRWI!G
<

OIC/-PV234 4- OA CR 157T DECK DAMPER 'INR7 PILING

OIU/-PV238 OA CR COLD DECK DAMPER 'DUCITLING

0FIV-W28A OA AIR HANDLER SPOKE FILTER
BYPASS DAMPER OPEN

OFCV-PV28B OA AIR HANDLER S?OKE FILTER
INIrr DAMPER CIOSED

0FCV-PV22 OA AIR HANDLER DISCHARGE DAMPER OPEN

OFCV-PV42 OA OUTSIDE AIR ISOIATICN DAMPER OPEN

OFCV-PV24 OA AIR HANDLER REIURN DAMPER OPEN

OPV-011 OA CR.REIURN FAN RUNNIIG

0FCV-PV05A 0A CR REIURN FAN DISCHARGE DAMPER OPEN

OPV-015 OA CR MAKEUP FAN RUtEING

0FCV-PV03A OA CR MAKEUP FAN DISChW DAMPER OPEN
'

OPV010- OB CR SUPPLY. FAN OFT

OFCV-PV32A OB AIR HANDLER SFOKE FIL7ER
BYPASS DAMPER OPEN

OFCV-W328 OB AIR HANDLER STOKE FIL7ER
INLET DAMPER CLOSED

OFCV-PV31A OB CR for DECK DAMPER <

0FCV-PV31B OB CR COLD DECK DAMPER
_

0FCV-PV35 OB AIR 1%NDLER DISCHARGE DAMPER CIOSED

0FCV-PV43 OB OUTSIDE AIR ISOLATICN DAMPER CLOSED

0FCV-W38 OB AIR HANDLER REIURN DAMPER

OPV-012 OB CR REIURN. FAN OFF

0FCV-PV06A OB CR REIURN FAN DISCHARGE DAMPER CLOSED

: OPV-016 OB CR MAKEUP FAN OFT

?-

i

:
)

.
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EOUIPteNr # BOUIPMDir NAME TEST STA g VERIFIED

;;; .

OFCV-FM@ OB CR MAKEUP FAN DISCHARGE DAMPER CLOSED
~ m,

OPCV-PV1 MAKEUP FIUIER DISCHAGE DAMPER OPDi

OECV-PV13B MAPIUP FILTER SUPPLY DAMPER OPD1

0FCV-PV39 OUTSIDE AIR ISOLATIO4 DAMPER CIOSED

OFCV-PV44 OV OUTSIDE AIR ISGATION DAMPER CLOSED

N/A OA OV TPAIN

N/A OB OV TRAIN

'77
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Lagus Applied Technology, Inc.
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San Diego,-CA 92121'
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DETAILED PROCEDURES

NOTE: Each test will be performed as a separate procedure.
The tests may be performed in any order, at the
discretion of the Test Director, depend.ng on system
' availability or operational considerati.ns.
It is generally intended that the steps of this
procedure are performed in sequence. however,

activities may be perforn i in parallel or out of
sequence at the discretion os the Test Director.

Test Number ._____

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

As directed by the Test Engineer and the Test Director,2.
establish the loca' ion of the tracer source iniection,_

points in the builaing. Record the locations below:

Source A _ . _ _

Source B

Source C

Source D ._.

3. Record Tracer gas tyoe and injection concentration for
each l ocati on:

Points Gas concentrataor

A . . _ _ . . _ .
. ..

B ._

C

D

4. Identity 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._ _.

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

% |

_ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ __
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8. It a etntinucu3 in30cticn test is plcnnoa. 01aco tracor
source near the cCntor of cach inioction Accoticn., , ,

9. For t non-continuous aniection test indicate amount of. tracer to be injected into each source location._ _ _ .

Source A .. _ _ . _ _

Source B _ _ _

Source C ...

Source D

Provide auxiliary mixing fan ventilation as required.10.

11. For a continuous injection test tracer using source A,
close shutof f 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 ...... osig.

15. Set metering valve for trace B to __ turns.

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

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

21. Set metering valve for tracer D to turns.

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

10 )

- - - - - _ _ _ _ _ _ _ _ _
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23. Proparo end Icbol sample syringos for sample points in
__

AppOndix A.

24. Take a background sample at selected sample points.

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

26. For a non-continuous in jection t es t , iniect into
location A and record time __ _.

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

28. For a non-continuous injection test, iniect 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, iniect 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 t es t , iniect 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 iniection 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
f or mixing and then take samples every miautes
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

t

IO(
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Analyze samples and record on chromatograph log sheet ,37.

38. Disassemble the test assemblies and relocate to the
i

, next locations as required.
'-Attach a copy of all the log sheets for this test.39.. , _

40. Notify Shift Supervisor that testing is completed.
_ _ _

ICL

_ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - __
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AppspcIX B
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T

E31_1PDgf._f f EPPDir 194E MST STA3US VERIFIED

OPV009 QA CR SUPPLY FAN
,

OFCV-W2N 0A CR ICP DECK DAMPER

OFCV-PV238 OA CR 03D DOCK DAMPER

OFCV-Pv28A -- CA AIR HM0ER SMIE FILER
BYPASS DAMPER OPEN

OFCV-PV28B OA AIR HMOER SMEE FILER
IMEP DAMPER OPEN

OFUV-PV22 OA AIR HM0ER DISCHARGE DAMPER

OFCV-FV42 QA OUISIDE AIR ISGATION DAMPER ,

OPCV-PV24 OA AIR HMGER RER)RN DAMPER

OW-011 -OA CR RFIURN FAN ,

OFCV-PV05A- OA CR RE1 URN FAN DISCHARGE DAMPER

OW-015 OA CR MAKEUP FAN

OFEV-PV03A OA CR MAKEUP FAN DISCHARGE DAMPER

OPV010 OB CR SUPPLY FAN

OFUV-PV32A OB AIR HM02R SPOKE FILER
BYPASS DAMPER OPEN

OFCV-PV32B OB AIR MANDER STOKE FILER
INET DAMPER - OPEN

_

0FCV-PV31A OB CR fur DECK DAMPER _

0FCV-PV31B OB CR COLD DECK DAMPER

OFCV-PV35 OB AIR HM02R DISCHME DAMPER

OFCV-Pv43 OB OUTSIDE AIR ISG ATIN DAMPER

OFUV-PV38 OB AIR HMOLER REIURN DAMPER -

OPV-012' OB CR REIURN FAN.

0FUV-PV06A OB CR REIURN FAN DISCHARGE DAMPER

OPV-016 OB CR MAKEUP FAN

104

_ _ - _ - _ _
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|

OFCV-PYten OB CR MAKEUP FAN DISCHMG [AMPER

OPCV-PVi$h MAKEUP FIUIER DISCHAGE CAMPER OPEN j

OFCV-PV13B MAKEUP FIUITR SUPPLY CAMPER OPEN

OFCV-PV39 OUISIDE AIR IS3ATICN DNtPER CICSED

OFCV-PV44 W OUPSIDE AIR ISOLATICH DAMPER CLOSED

N/A OA OV 'IRAIN

N/A OB OV 'IRAIN

.

|
|

10 7

|
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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
Project Manager
Zion Station
101 Shiloh Boulevard
Zion, IL 60099

Dear Mr. Wozniak

Enclosed, please find a summary of the discussions held with
Dr. P. Lagus of Lagus Applied Technologies, Inc. concerning PV
System Tracer Gas Testing.

By copy of this letter, Sargent A 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.

If you have any questions, please call either W. J. Adams at
(312)269-6419 or myself at (312)269-3901.

Yours very truly,

D. H. Flens
Senior HVAC Project Engineer

DHF:tak
Attachment
See next page for distribution

l0L
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Zion: Station Page 2
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K. Ainger (1/1)
S. Berczynski (1/1)
L. Bush (1/1)
L. DuBois (1/1)
W. Mammoser (t/1)
T. Peterson (1/1)
J. Reiss (1/1)
T. Rieck (1/1)
S. Szumski (1/1)
R. Hameetman (1/0)
R. Skowagird (1/0)
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} December 26, 1990

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

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

Participants: P. Lagus - Lagus Applied Technologies, Inc.
K. Fleming - Nuclear Consulting Services

W. C. Mammoser - Ceco-ENC
S. Berczynski - CECO-Tech. Staff
L. DuBois - Ceco-Tech. Staff
W. J. Adams - Sargent & Lundy
D. H. Flens - Sargent & Lundy

Date: November 28, 1990 at Zion Station

SUMMARY OF DISCUSSIONS:

.The purpose of this meeting was to familiarize Dr. P. Lagus of
Lagus Applied Technologies, Inc. with the scope of the tracer gas
testing to be performed at Zion. After initial review of the
HVAC physical plan drawings, a 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 *1,

b h J Y Tracer gas will be released in HVAC Equipment Room in-

}}R$#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

tduct outside of Equipment Room, 4
..

ial provisions - need to use portable fans and j -

'

+,. in airflow measurement in PV supply duct. T

TEST 2 tive Pressure PV Duct in Vestibule Outside of HVAC d
/y f )g Equipment Roon

v \^ A temporary visqueen will be placed around ductwork.
s'J 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.

lot

__ __ _ - _ _ - - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _
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Deces.ber 26, 1990
Summary of' Discussions with LAT, Inc. Page 2on Tracer See Testing

lu,i,

Negative Pressure PV Duet in Vertical Chaea Up to andTEST 3
/

Including Duct in ceiling of old TSC.
Tracer gas will be released within a temporary visqueen

f'[.5 tent which r.urrounds the affected ductwork and sealsDue to the huge volumethe top of the vertical chase.
above the ceiling of the old TSC, it vse not deemed
practical and could lead to erronuous readings due to
recirculation airflown if a humoganous traccr gasTracer gas, will
mixture wLs established in this area.
be samp(led in PV systen return air duct upstream ofguyn, & s ,9 me y p F 1% %i+)

Special provisions - Install visqueen tent around
affected ductwork and enclose top of vertical duct

Provide temporary scaffolding in hallways / roomchase.beneath suspended ceiling as required.

OV System Positive Pressure Duct in Main Control Roog.TEST 4

y p [sTracer gas will be injected into OV supply duct in HVACTo minimize impact to control RoomEquipment Room.
operations, a manifold sampling syse.em made ofI cq lightweight plastic pipe and assisted by a vauuum pumpThe manifold will/

will be used to collect air esapaes.
be arranged for complete sampling on all relatively
inaccessible sides of the OV ductverk. If the initial

tracer gas test indicates no leakage, tenting uill beIf lea'Aage is detected, portableconsidered complete.
fens will be brought in to achieve a homogenous mixture
in the Control Room for accurate loakage measurements.

Thir test will require the-Qecial Provisions, efabvication of lightweight sapling manifolds to be
~ temporarily installed around the OV supply duct abovePortabla fans may also beM e Control Room ceiling.

e.; required to obtain accurate measurements during
' nubsequent testing. #2esting will need to be

coordinated to minimize impact on control Room
Finally, OV supply duct airflow will needoperations.

to be reasured.
Negative Pressure PV Duct Located in Cable SpreadingTEST 5
R m (Riser).r 4fd

I This ductwork is completely covered by a concrete like@# fire proofing material (most likely pyrocrate) except
for two fire damper access doors. Leak testing of the

80 'l

_ _ - _ - _ _ _ _ _ _ _ _ - _ _ _. _ -''"---------,_m_ _ . , _ _ _ _ _ _
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Summary of Discussions with L?.T, Inc. D0cember 26, 1990
on Tracer Gas Testing Page 3

.,+

*[ .

..

entire duct soginent would require tae fabrication of a
tomporary wal' led enclosure within the cable opreading
room in order to achieve acceptable tracer gas
concentrations. Since the entire duct is encased by r

pyrocrete, inleskage is thought to be o tremely minimal
if existent at a.u. . 'Ihus, for initial testing, only
the access door portion of the duct will be leak

l tested. ,,

special Provisions - A temporary VISQUEEN enclosure
will be instaned over the existing access door.
Tracer gas wi',1 be injected into the enclosure and 3

concentration measured in the HVAC equipment room.

TEST 6 PV/OV-Normal outsids Air Intaka Duct.
( '

This test in being conducted for $nformational
f purposes, In the event of a single failure of b.bble

tight dampers OPCV-PV042 and OPCV-PV043, PV systra
isolatior, to the outside air will be achieved by
redundant bubble tight damper located in the Unit 2
purge duct roon Under this condition, the normal
make-up air duce will be under negative pressure up to
dauper OFCV-PV'J39. Any inleakage to tr..a duct will
result in unf,iltered inleakage to tha control room.

To peform this test, a homogenous tracer ges mixture
will be fornied in the purge duct room with campling
toking place in the PV supply houaing upstream of the
return air duct.

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

PVO42 and OFCV-PV043 independent.of OFCV-PV039 to @

perform test.

The foi additional items ware also igreed upon.

A y Building MVAC (AV) System Would be operated in its [.

d accident mode to minimiz9 pressura influencen on
tracer gas testing. ,

All temporary fans, sampling manifoldt, and vacuun puaps ,
.

frequired for testing would be supplicd by IAT anc. lef t with
CECO.

6

II0

I
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on Tracer Gas Trst .g page 4

-

1

't

All trscor 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 V.'ll write test procedures and submit to Ceco for
M'- Techn', cal staff will embody these procedures into

.

comment.
the station test procedures.

_

The first test is scheduled to be performed IA t'eDruary i?P(- -

and subsequent retesting la May. Te% du ~ r vb r is expee@

to be 1 - 2 weeks. Actual test dated %il.' be .)ased u pn ' -

Ecompletion of security badging.
r

= Dr. Lagus also cequ6sted copies of the foi sonring items: ify

WAC Physical Drawing for i,.cge Room 7t
-( |HVAC Dia7Ct.T for OV System

- . Room Voluntes for Ar6as Served :)'. OV System During Accident i|

Mode. 7

.
-.

.-

-

-

-

.

.Y-t,; .

!

E

4

-

0

-
lil

. - - - - - - - _ _ _ _ _ _ _ _ , _ . _ _ _ _ _ _ _ _ _ _ , _ _____



Nff |b

MT MMHESON DHAMT'S PRODUCTST:
' y w oo s m~

F 1)MERIAL SN DEA SHET b
i

|
i

~

..,r.

| . . . .

f / ""/ h' f,LJgQ IDENTIF1 CAT 10lf

| M90$04tt SLA.Fift M igg o.0,T. 9HlP?tNG IWEg luifur Hemailuorlee
!
j $Y18:pffM(ll Selfur (VI) Fluoride 0.0.T. 1.D. NUletR LD11000

0 0.T. EZ#W CLA181 Nonflammable See
f CHEMICAL F0fttt.At F6

C.A.$. ItDatR 2S91-42-4 0 0.T. LMELt8): Nonflameable Geo
,

P9fft| CAL DATA

MOLIctA.Nt WEIONTe i44.054;

[ $teLimTION rolWT e i ets. -43 7'C 42. 7 *F

! VAMIR PRESIM $ 21.l*CI 2,210 kPe toevge) 320 pelg

3 Ij . SPECIFIC YOLt4E 8 i ATM, 21.l*C 0.156 m /kg3 2.5 ft /lb
MELAtlVt 0088177; (AIRells Selle 81 ete; 30'C'

3
$0LUllLITY IN WA 'Cl $.4 ao / k , , , , , , ,

DE90RlFfl0Ns At ' .aolfur heuefluer|de le e ge|orlope, oderlees,
nontonic pee. It f a veper presero.a ..

;

|
*

| FL##wett LIMITS I )
,\

'

a yre. rime riaNTINe
1 ;;17.*;,.Inr.' = ,,.oI>f.e% .

~

%,W4%'

e

;!gremistiets twa

%.|y
i

M in A e"e,*,.'

M*Te'"'*" L es,hr.
fobswe. C est , .y

OfWNIC EFTECTS OF .

'

.

[ preferably mouth
{ |0N:

Move

CONTMT Treet
c

REACflVITT BATA

STMill t P) (X) $T WLE ( ) UN8T/WL2

IpAYltlLITY: May roset violenti vlth or es and cheelcelly act|ve metalseech ggJoe,
g o g g berium, powdered mopaegQue, pov genoneted a num. ey perowe y, perhaps sup y,

m,eg=itg9o^tiamloeg **** * *a rattia ar -- * *ie'= =re'.
POLY 1ERIZ/. TION: (K) WILL ICT CCCtst ( ) MY 00Ct#t

)

StLJlst IC W LUORIDE pego I of 2 Revised: October 1999

11 2.

.

| ____ _mi- --..---.--...,.wew=er.._



_ __

.

-

.

.
.

(- 1-
_.

7 LAGUS APPLIED '-

S TECHNOLOGY,1NC. 3 .

Tracer Gas Ventilation
Characterization Services
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East Coast:
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18159 Village Mart Dr. Suite 242 -

4, Olney, Maryland 20832.
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Detemination..of the ventilation characteristics of res ident i a l, tr.dustria l, and com-
mercial $PDetures has developed into a re44tively well known technology over the preceding
ten years. Concerns of health, safety, ano energy conservation have largely been responsible
for drivirg this development. Withir. the last five years, attention het been focused on the
utiltrrtion of single and mult:ple tracer gases as they apply to the charactertration of
various vent ilation.related problems specific to industrial / chemical process and hazardous
cor.44 tnment s ituat ion s. Tracer gas characterization of ventilation systems has become widely
Iccepted within the building engineering comunity. In f act, ASTM $t andard [.741 ha' heen
promulgated to provide for a standard method for measuring air. leakage (ventilation) rates
within structures.

Tracer gas characteritation of ventilation as it relates to industrial buildings
encompasses a nunt>er of readily recognitable experimet tal scenariosi six which come to mind
are

'/ -

Control room habitability studies,e

Containment leak. rate testing,e

airflow pattern ident ification,e

Monitor location verification,e

Overall ventilation / flow cheracteriration, ande

e Hazardous event im*act studies. .-

6

Utilizing a unique, single and multiple trach approac*i, complex ventilation flows :)n
be charactertred Quickly and accurately for substantially less -cost than with conventional
t echnioues. The remainder of this brochure briefly outilnes a number of experimental
procedures utilizing tracer gas that solve problems which may occur within a ventilated
industri al plant. These procedures are by no means meant to be exhaustive, but merely
illustrate the broad range of technical possibilities which are made available by using

- single and multiple tracer gases to unambiguously tag and trace vent 11ation flows within

.h complex structures.

Figure 1 depicts one of the most f amiliar uses for tracer technc ogy, especially to
tnose involved in conventional power plant operat ion s. Often there is int erest la the,

pollutant impact of the generator stack on the surrounding countryside. A comon technioue>

'

for doing thittis by means of an analytical or a numerical model describing the pollutant
transport from the effluent stack. In order to have confidence that the model is describ6ng
reality, often times tracer gas is injected into the stack and monitored downwind as a

,

function of distance, elevation, and ar tmuth. The analAlcal or numerical model is used to
predict measured concentrations to within a specified error percentage. The plot shown here
has actual experimental data taken at an Arirsna power plant which are compared to a 5

a calculation from a numerical pollutant plume dispersion model.
f

The most cannon tracer g*s- sulfur hexafluoride (SF ), has been used Iliavarietyof6
tracer applications for over thirty years. Its properties are enumerated in Table 1.

I

-
.

1
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M RE 1. PLUME MODEL VALIDATION EXAMPLE SHOWING $F6 CONCENTRATIONS
*

_
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3 .

t' f Downwind from Stack HW
E / ,, \ 4 Measured Data

!~
/ / e Model Predia. tion

-

j (
@ Experimrhtal Error Bands t 5 x 10 12

,

f Yalidation Pinds 120% of Hessured 5F6
0{ '' ' ' ' i r Concentration

Plume Width' ,

0 1 2 3 a 5 6

Sampler Stations '

, s

6

TA3LE 1. SULFUR HEXAFLUOR!bE ($f )6

Non. Toxic and Non-A11ergenic*

Chemically inert, Odorless, and Tasteles.+

Non Flamable and Non-Explos t==.

%

{ Transported and Dispersed as Other ''*Jspheric Gases.

i Easily and Economically Mea'r!.s s'th High Reliability.

Measurable by an Established imperimental Technloue which Precludes.

Interference with Air e.

at Very Low Concentrations, i.e., 10 6 (microgram) toMeagrable
' *

10* (picogram) g
* Not a Normal Constituent of Airt Non-Ex ist ent to NegilglHe Back. ..

ground Concentration ,

Commercially Availablee
'

~

.A Figure 2 presents a sisple example of the use of tracers to locate or document the -
[ effect of external pollution on internal air. Situations exist where contaginated storage,

such as solvents, may be located utstream of the air intake for a control room or other
critical area within a plant. Release of tracer within a contteinated storage, with subse. '

, Quent rnessuring at the intake to the air. handling unit, will disclose the existence and the
j magnitude of external pollution recirculation.

.
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FIGURE 2. RECIRCULATION TEST (External Pollution)
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!t is also possible, as shown on Figure 3. to uttilte the above.entioned techntoue to
document recirculation -of internal pollution by injection of',1he tracer into a pctentially
objectionable exhaust stream Eith subsequent monitoring at a ccrrespentting intake. This test |

~

'

will_ disclose the esistence and the magnitude of l{ternal pollution recirculation. =|. ;

FIGURE 3. RECIRCULATION TEST (Internal Pollution)
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In mad-|!pplications, it is desirable to Quantitatively measure ventilation character.
istlCs within an individual room. or within a ventilated system as a whole. There exist two
relat ively.straightf orward technicues by mhtch th'ese measurements can be perf ormed. Figure 4
shows the basics for performance of air. leakage tests by concentration decay. This is the
basis f o%.A$TM $tlinderd E J41. The struQure to be tested is filled with a more or less
homogeneous concentration of tracer gas at very low concentration (on the order of I part in

910 tJ. The concentration is then monttored as a function of time; when concentraion decay
as a function of time is plotted on a seet. log plot, a straight line is of ten the result.
The slope of that line is the volume. normalized leakage rate, called the air change (or
inf_i,ltrat ion) rate.

-

FIGURE 4. AIR LEAKAGE BY CONCENTRATION DECAY
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[ '_,. . .
. . . . , , ,

Time (minutes), ,

'

! . .

.
~

pt-

A second technique, especially used for areas of high ventilation rate, is the 4

so-called constant flow test which is illustrated on Figure 5. For' this method, a constant
flow of tracer is released into a ventilated area. The concentration within the structure is

' 'monitored as a function of time. 4 Plot of the.cencentration as a function of time discloses
.A that the concentration of tracer within a ventilated structure becomes constant after some
f time. (This can also be demonstrated mathematically.) This constant value p s proportionalt

to the leakage rate; in f act, the leakage or ventilation rate is equal to th> input rate of
tracer divided by the equilibrium concentration value. -

|
.

,

, .

.4.

.
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FIGURE 5. CONSTANT FLOW TEST
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An interesting use for the concepts outlined above is shown on FYgure 6. Within a par.
ticular area, often one is inter sted in leakage of internally. generated contamination into a.

control room or other ventilation-controlled area. Release of a tracer at a constant flow-
rate in th icular area, coupled with measurements within the controlled atta, results in

, a plot of entration as a function of time. The inflow rate is staply the production .
'

rate of t tvided by the equilibrium concentration of tracer measured within the control,

room. A as this not only discloses the enistence of nos-desten, inflow leak
from ducting or other features, but also allows one to quantitatively infer this leakepe."9e

. . - ,.

A similar test is shown on Figure 7. Especially in return'ductingrinadvertent and
non-design leakage can be a problem. Many times one is interested in the-actual pegnitude of.
this duct leakage. A constant injection of .. tracer into"the duct, followed' - byr subsequent *$
measurements 41Gng the duct, allows measurement of the flowrote-throegh the duct 4,uA$shown,4

f
it is also possible to distover those areas along the duct where duct leakpohnes> design

"

Inflow is occtrring. - Y y,

.
..

e On

!

~ ' 43
| .s. .sj
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._. .- ___ ._- -- .. - .-
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FIGURE 6. NON.DE$1GN INFLOW LIAKAGE TEST
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figurthsents another technicue which is adapted from actual measurements perforined
in a chemical process plant. The entire area to be tested was a high rate, f orc ed.

ventilation area. A constant rate of tracer was released in the suppiy conveyor room, as
this was a source of potentially hazardous gas leakage. Concentrations of trecer as a
function c4. time we're monitored at a variety of locations within the plant. Typical flow
lines _ are shown 45 dotted paths. Measurements like these allow rapid location and avanti.
fication of ventilation dead zones within a forted. ventilated area. They are also useful for
identif.ying optimum locations f or health and saf ety monitors. Presently, such monitors are
of ten installed more for the convenience of installer personnel than for the ultimate safety
of 11 ant occupants. An additional use for this test is to infer contaminant or pollu'. ant
+++nsit times from one area to another. This inf ormat ion is necessary to design safe
evacuation routes and also for overall hazardous incident planning.

FIGURE B. AIRFLOW PATTEPJi TEST
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A variation on the techniques chich have been documented so f areis the use of integrity

bre ach monit oring (shown on Figure 9). Integrity breach monitoring is (selemented by
injecting a constant flow of SF , or other trater, into a hazardous containment area and %,6

.A monitoring the periphery for the presence or absence of this tracer. If one finds no tracer i
f within the non-hazartfous periphery, cr.e can infer that there is no breach of containment. ]

Conversely, if one does detect tracer within this area, one has unambiguovi evidence of a |
containment breach. Moreover, the magnitude of the tracer concentration yleids quantitative 4:
Information on the magnitude of the integrity breach. '|

|
1

..; ,
- .uI

7 ~'Q+ .

h'-
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FIGURE 9. INTIGRITY BREACH HONITORING. - - - .
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In many appilcations, inf ermation on the actual i erforrance characteristics of a
ventilation system is desired. Many forced. ventilation systems do not necessarily perfom

,
exactly e. designed and, in some instances, the degree of departure fram design is a vital

{ piece of infomation. Figure 10 illustrates a multi-tracer, unintentional. ventilation, flow
c test wherein three distinct tracers 6te injected into three areas of interest. the test

region..which can be a containment area, a safe area, or the Ilke..it 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 inmediately 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 coninon electronegative tracers and show an actual multiple
- tracer separation. Note that all these tracers share the same ideal tracer characteristics

as enumerased for SF6 in Table 1. The primary differences between, these tracers and $F6 *

are: 1) the separation from air is of ten times more complex than for $F , and 2)the6
chrasatograph may not be as sensitive to these tracer gases as to $F . It should be6 ,

emphastred, however, that all these gases have beln used either singly or in combinations of
up to six gases simultaneously for the characterization of both intentions) and unintentional
ventilation flows. p ,

9 *

8.

_
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depaE10. UNINTEXT!DML VENTILATION FLOW (Multi Tracer Test)
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TABLE 2. ADDITIONAL ELECTRONEGAT!YE TRACER GASES
7-,

6-
*

Name 4. $p$o l Trade Name
,

Olbmmodifluoromethane CF BI Fre n 282
2 2

| , ' . ..

Trichlorofluoromett CFC1 FmnH
3

. ~
, ; g .,,

f 1,1,1-Trichlorotrifluoroethane C C1 F FmnH3 e
2 33

; t. .

| " rifluoromethane CF Br F m n 13H .j' ,,h
3 m

\\ W.'
-.

| x<

yclobutane CF ,, Fmn C.318 j, U. -f3s
, 4g

:*;;ps -j'~ er :, '2
t *

' l' *9:'
~::.[. .. ;r '

, ,<>n, .;..... ,a

. shoseltic| Dhlorod tfluoromethane CC1 g N W -fD/p n _v ,v
'"

y. .,

'
t'. "g
g-,.

. .ly:,*1.Mtbe t ht'."4 '

C C1 F , .:.yggjl)),' ' ; ,}1,2-Olchlorotetrafluoroethane
2 24. , .

-r htr~m., +:
' '

g . e'- w. . -
u..<:..

Chlorodifluoromethane CHCIF ' Freeer 'm' M- '

2 y.y m> .:5
' , ;P t'~'' '' y?|"

Chloropent afluorcethane CC1F CF Freon 115
2 3

.1*
?;
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" FIGURE 11. KILTIPLE TRACER GAS CHROMAT0 GRAPHIC $EPARATION
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The examples given above are in no way meant to be concrehensive but, instead, are by
nature a tutorial in which it is hoped that solutions to specific problems are suggested
which can be addressed by technlQues $1milar to those disclosed. Trac 7r characteritation of'

f a ventilation system within an industrial plant af fords three significant benefitst

1) Detailed understanding of the actual operating perfonnance of a ventilation
,

system, ,

2) Enhanced reliability of a ventilation system af ter tracer. discovered retro-,

fit ~tions are undertaken, and -
W

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

,

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

' '

4

Ic

| -

.
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*
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