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ON JNetMRY 29,1986, AT 1215 I!OUPS, WI11l UtJIT 2 AT 80 PDCDtr RFN'ICH 71tEI4%L
1%'ED, A DITEr' RIVE FIRE PI2iL'IT%TIOt1 (IELT:/S!'AL) h7W DITLYNIMD Ill 'IlfE CCttriOL
POcti CABIE VAULT. Tl!E IACK OF SILIOctE SINRTP I?! TIIIS PINL'n%TIrtl COffiTIRTUT.
M1 It0FEPADIE FIPE IMPJtIER PER 'ITrlNICAL SPIEIFICATIct! 3.7.10, 7lin /crIUJ
STATFF'E2TT WAS ITJIIILIID AS A FIPE WNIUll hwi turrID WI11 TIN CtE IKA1R, ND A
PErttNJE2TT SFAL WAS INSTALLED N!D MI12' RED CN JNafNtY 31,19fi6

I!NESTIGATIOff PlNFRJD 'IllAT 'I1IE SILICrtm SFAL W/S ?X7r ItiSTAIJJD h1021 'IllE
IT2CTPATICri FAS !4V)E AS PART OF A 1979 P17,I(21 CilNK 1;. SitCE 'IllIS TIttE Ti!E
PIRfr ilAS DEVF2MPID A FIPE SEAT II;STATJMIrtl PROGHN4 kilICl! WI!J. PPI.V12fr 11115

TWE OF FND/r Flfti PJIUPRI?K1

A SATI'I*/ IVALt%TIUi US PFMUff!ED. 'I1IE PHiULTS OF 'IllIS LVAIUATIdi CGCf UDID
TllAT NPI DLTIL'rADIE FIRE WOU!D tr7T SPPFAD 711101r;11 'IllE SUIUTX'r PPCTiaTICil. T!!I!1

LVAIDATICri IS PEED Cel; 1) I!1STAfDD PIPE DL'r!X?r!ON N:D Plur!X'PIMi SY!n124'1, 2)
11tE LittITIT) CCNBUSTIBII:1 I?l TifE MTir' RED MtEAS, ND 3) T!fE PAlfrIAL SEAL Al'IUPDID
BY TIIE CERN1IC FIHER Ill PIACE.

I'PIfMCNS OCCURPI2CES I?CIJJDE: 50-315/05-70, 50-315/8'i-56, 50-315/05-24,
50-315/85-18, 50-316/05-6.
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Of JANUARY 29,1986, AT 1215 !!OUPS, WITil UNIT 2 AT 80 PFJCatr REACIVR TitEPMAL
POWER, A Dt2n;nVE FIRE PENETRATION (IEFI/ SEAL) h7S DIFCOVERED IN TIE COm0L
ROOM CABIE VAULT. TIE IACK OF SILICONE SEMRC IN Ti!IS PfliImMTION C04STI'IUTES
AN INOPERRABLE FIRE IWRRIER PER TFr!!NICAL SPirIFICATION 3.7.10. TIE ACTI N
STATD22R WAS EUIEILIID AS A FIRE WNICI h%S POGTID WI'I1 TIN 01E !!OUR, AND A
PEINANDR SEAL NAS INSTALLED AND Kunw ON JNJUARY 31, 1986.

INVESTIGATION REVEAIJD TIIAT TIIE SILICO4E SEAL WAS PUT INSTALIJD h1021 TIIE
PDILTRATION h7G MADE AS PMC OF A 1979 DESIGN Cl!ANCE. SIFCE illIS TIME TIE
PIRrr !!AS DEVEIDPED A FIRE SFAL INSTAIJATION PPOGIW4 h1tICl! WILL PlW2tr Ti!IS
TYPE OF EVDir ITO4 RIEURRING.

TECIINICAL FVAIAJATIOT

DETAILS:

DURDO OUR I!NESTICATION Tile EVLIEWITC WAS PEVEAllD:

A) PENETDATION

1) UtDFR Rfr 12-2222 IN 1979, A PE2iLTPATIW WAS MADE IN T!!E FIDE !% FRIER
BL'IWEDs VIE t' NIT 2 CatrPOL forti CMlIE VAULT NO E21NATIOl 609 OF '11E
AUXILIARY BUIIII!G (AB EL. 609).

I
2) CABLE TIMY NUMBFJ12AZC112 WAS IllSTALIJD; illIS 'IlMY P1211mWTED illE

ETER AT AB EL. 609, 'I1E21 CCttrINUED VERrICALLY UttrIL PFACllltr A
POSITICN JUST NKNE 'I1m !!EIGi!T OF 11E cot /ITCL fort 4 CN1!E VN1LT FIDOR,
h1EFE IT UJIUID 90' No PASSED T1[PCUCII '11tE PDilm% TION IN IT!21 1
ADOVE. |

TilIS TRAY IS 'IUTAIJN 12CIOSFD h1tL74: IT IS 10CATir Ill AD F34 609. IN ,'ADDITIOi, IT IS 12rAPSUIATfD WITil MNtINITE DOATO STNCI?C
"

APP 10XIt%TI23 FIVE F12T MXNE TIE N1 FICOR 10 UfE IOIfft h1|134: IT
E2trEPS TIE CAllLE VAULT. |

i

| 3) h1 TERE TIIE CABII TPAY PENIJrf%'ITS 'IllE N1 1100ft AT D,. 609, illE IdX/11FID l

i PDiLTIMTIG1 SEAL, IN NO ABOUND 'I1!E CNUI TPAY, IS PirNIDtD. 'IllIS i

WILI. PIM2fr A FIDE Fini SPPFADItC FKti 'I1fE N112.. $H7 VIA Tlfi: SUl(71X.T
UMY.

|
!

| 4) ON JN4UNT 29,1986, IT WNI FOUtiD TilAT 11E PI2 Im% TION MADE 111 DIE
I VALL BI'IhTJ21 NI NO VIE VNJLT DID trff !! AVE A 1%TLD FIRI: GFAL. IT WAS
| FOUt0 TIIAT TIE F2TTIRE PINimeTIGI WAS S11IFTID (l(fril IN NO Nrum 'IllE
| CAnfE TI%Y) WITil A CDmMIC FIftl31. ALT!!C(Mi TIE DG'I11 OF 'IllE CElWIIC

FITIER WAS !KJr CulFIIHFD, IT IS Ill2 IEVID 'lO DE APPIOXIt%TEIN 12". illIS

IS 11ASED ON A FMLI,11ffCniESS OF 24", A REQUTIED 10AM 11tICEND:S Ol' 12"
ND Tite PIW7tICE OF FILLIt0 NJ litIP 12" OF Tile OP!2if tKD WITil 'Ilit:

l CEPNtIC [W T4ING !%TEltIAL. .

i
l
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I TIIERE ARE NO KNohN FIIE TESTS OF A CEIVMIC FIBER USED MftiE IN A
CDNFIGURATION SUCli AS T!!IS. I!OGER, SwE N.urim PI2iLTRATIO! SFALS
EXIST WI'I11 1" OF MARINITE DOARD ON IG11 SIDES OF A PDiLTPATION WI'lli A
PATERIAL SUCl! AS 'I1!IS ACTING AS PNG OF 'IllE ITARRIER. N EO, IT WAS
APPMtDCLY A TIGIT SFAL, SINCE 'I1IE !!AILil SYSTEN CCNCI2 TIT & TION 'ITCP WAS
CONIyJCTED SUCCESSE11ILY AUGUST OF 1985.

5) UPON DISCOVERY OF 'IllE DFFICIDJCY, A FIDE WNICl! WAS ASSIGifD, A
PDiLTRATICtl SEAL NLM3ER (W 5912) ASSIGIED, AND A PDNANDR FIRE SEAL
INSTALLED ND ACurim (JNJUNrl 31, 1986).

B) FIRE PIYEILTION

1) INSIDE 'I1tE CNILE VAULT
,

!
A) AT TIE TIFE 'I1E PDiLTPATION WAS MADE: MIE VAULT llAD IGIIZATIOi

DLTILTIOi, A IIAIDN SYSTIN, A CO2 SYSTIN MiD A SPRINKIIR SYSTFN.
|

| 13 ) AT TIE TIFI TIE DFFICIDK'Y WAS DISCO.TTdD Tite VAL 1T !!AD TIE
SYSTEMS LIS'IID NYNE, FIL'S A PPOCEtt1RE CALLING IDR A SECOND

| DISCIIAICE OF CO2 IN CASE OF FIRE.

2) IN T!!E NIEA IN 71tE VICINITY OF Ti(E OPI21ING AT N1609:
1

A) AT Tl!E TIIT 'I1E PI?iETPATICil WN1 !%DE; Tite SUDJDCT APTA !!AD
ICtIIZATIOJ DIXDLTICN, t10GT PIOlmitLY PMEIAL SPitINKIER PICI1XTIOi,
Nm MANUAL FIPI IIOGE NO STMOPIPE PICTIL'rIGl. M1 It0ICATICtiS
ARE 'IllAT 'IIIU INSTAIJATION OF 71(E SPRINKIEPS Ill 'IllE AIEA UtiDER T!!E
CARIE VAULT K1JID llAVE 11F121 INSTMJJD JUST PRIOR 'IU 11tE DRIILI!Ki
OF illE SL7kIECT PE2il?Il%TIOi, fick.1NDI, FXACT IVIDDK'E IIAS PK7f IIDN
TUltD.

B) AT TIE TI!E 11TE DEFICIENCY WAS DISCCNEPfD; TIE ARTA IIAD 11tM
ICtlIZATICtl Dt'ITIfrIOf! AND WAS C04PILTILY PICI11'I1D fly A PPTN.TIfti

SPRItIKIER SYS'ITN.

TAPITY NIALYSIS:

IIASED ON 'I1fE AIENE IF.TrimTICtl, TIIDE NE 6 KfrDtrIAL FIIE SI'I1JATICt S WilICil MUST
I3E ADDPISSIDs 3 AT 'IllE TIME OF DITICIDJCY CPTAT101, N;D illE SN'E 3 AT TIIE OF
DEFICIDK7 DISCWElft. SItX.T IN FACl! CRIE 'IllE FIIE 11CITLTION IS III7'.TER AT 'I1fC
TI}E OF DISCOVD(Y, CtiLY 11tE SITUATIUiS AT 'IllE TIFE OF DEFICI!2JCY CIEATIOl WIIL
!!E DISCUSSID.

;.g ,,.. .
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A) A FIRE STARTING IN TIE CABIE VAULT:

BECAUSE OF TIE EARLY WAFNING DLTIL7 ION SYSTDi, A FIRE WOUID BE DISCOVEPED
IN ITS EARLY STAGES. OPEPATIOJ OF EITIER TIE IIAIIt; OR CO2 SYSTD4S WOUID

RESULT IN NJ EXTUiGUISi!ING CONCEtERATIOi BEIt0 DISCl!ARGID IN'IU TIE VAULT.
IN ADDITION, IN BUI11 CASES AS SUITLING OF 'I1[E GASES OCCURRED, A IIIGIER
CONCHEBATION WOUID BE DEVEIDPED NO MAI?TTAIhTD LONG:R NPAR 'IllE FIDOR.
SINCE TIIE HIGIEST PORTIQi OF 7111S PDETPATION IS CULY ONE EDUT AIOVE 'IllE g

FIDOR, A FIRE IVrERNAL 'IO TIIE VAULT WOUID NOT DJDANGER 71IE IhTFIIRITY OF 'I1E
CEPAT C FIBER IN TIIE PDIETRATION.

B) A FIRE STARTING IN TPAY 2 AZC 112 AT AB 109: a

IF A FIDE hERE 'ID STMC IN TIE CABLE TRAY, IT htEID BEGIN AS A SIDiLY
PPOPAGATING, SF0hT FIRE BDCAUSE OF T1E LUtITED OxYGT2I IN TlfE FUILY DK'IDSED
TRAY. A SUBSTMTTIAL MOUtIP OF SFOKE WOUID EXIT 'I1IE TPAY 'IU ErI1IER ARFA
BEFOPE PROPERTIFS, SUCll AS IIFAT NECESSARY 'IO PfG% GATE FIPE, CGJID EXIOSE <

NW C04BUSTIBIES IN EITIER AREA. TIIIS 100LD RESULT IN AN EARLY FIRE NAPN,
AND FIRE FIQiTUC WOUID TAFE PIKE BEEDRE TIIE FIPE COUID SPREAD Fini 11'E
TPAY 'IO EITIER AREA.

C) A FIRE STARTING IN TIIE VICINITY OF ".1E SL10FI:T PDIETBATIGJ AT FL. 609 CF
'I1!E AUXILIMW BUILDnJG:

Tl!IS APET IIAD A VERY IDI FIPE IDADING, FOST OF h1tICll IS IN CABIE TBAYS, ND
FWW OF 'IllE CABIE TPAYS ARE E2JCIOSED. IF A FIRE OCCURRED IN O?E OF MIFSE
TPAYS, IT WOUID BE Dt;1u;rts IN TIS FARLY STACFS BY 71[E IG1IZATION
DLTEC'IOPS. 71 TID WOUID ALIDi PRJUAL FIPE FIGfrING 'IU BEGIN BDVRE A FIRE
INVOLVD;G EVDi TIE hTAREST CGGUSTIBIE 'IU T!!E OPE 211NG CURD SPPEAD 11IRCUQI
'IllIS CEPM1IC FIBER PPUTIL7ED OPENING.

NX7I1ER POSSIBILITY EVR T!!IS AREA CURD IIAVE BED 4 A TPMSIDTr FIRE AT 'I1IE
FICOR IIVEL. BIX'AUSE OF T1IE CalFIGUPATIG1 OF TIIC IOOM, A FTIOR FIRE 10UID
DE Dt;rtLTtv AND SUPPPIESFD BEMPE TIE IIFAT OR FIAMES COUID AFFECT illE
SUIUFI:T PD;ETPATION. 11IIS IS BDCAUSE T!!E OPD11NG IS AT IFR7P 15 FELT OFT
DIE FIDOR LIAT1, MO TIE CEILUJG EXTD DS SEVERAL FELT ABOVE THE OPf14I?K;.
11!ESE ETATUPES 10ULD MIND 1IZE NW CI!NJCU OF DIRILT 1710 SUPE OF A FICOR FIIE
Q1 TIE OPD;ING.

SINCE hE CNitT7P .BE ABSOI'JrELY CEICAUl T1!AT TIIE PNCIAL SPRIN1<IER SYSTD1 EUR
|

AB 609 WAS INSTALIID PRIOR 'IU TIIE PF2iLTPATIOfi, TIIE NOVE DISCUSSIG1 DID NUP
| TAFI CREDIT FOR TifE SYSTD4. IF 'I1rE SYSTI74 WEPE IN, IT 10UID IIAVE FWI1ER

| PESTRICTED 71IE CONSEQUDJCES OF CFPTAIt1 FIPES.

..,n...
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CCNCLUSICN:

UE DIREE IUTENTIAL FIPE SI'IUATIONS WIIIGI COUID IIAVE GIAILENGED 'I1E SUBJECT
DEFICIENT PENETRATIQi SEAL WERE DISCUSSED ABOVE. DE 'IIIREE SI'IUATIWS DISCUSSED
KERE BASED ON 'ITE FIRE PF(JrECTION SYSTENS AVAIIABLE AT TIE TIME 'I1E PENETRATICN

\ WAS CREATED SINCE 'IIIAT WAS TIE PERIOD OF LEAST PROTECTION. EVR EACl! OF 'I1E
'I11REE SI'IUTCIONS, IT WAS SIlOWN TIIAT BDCAUSE OF 'I1E DLTECTION, PROTECTION,
LIMITED COMBUSTIBLES, AND PARTIAL SEAL 'IIIAT ANY IDDTTIFIABLE FIRE WOUID NOP
SPREAD FROM OE SIDE OF 'I1E FIRE BARRIER 'IO 'ITE OI1ER TIIRCUQi TIE SUBJEUr
PENETPATIOP. IT THEN FOLIGG THAT BECAUSE OF TIE COJSTANT IMPROVDD.'T OF FIRE
PROTEUTIOJ EUR TIESE AREAS SINCE T!!AT TIME, TIE SASE CONCIESION IS APPLICABLE
THROUGH TIE PRESD7T.
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