(6@%1'{_9\@ GfU 200G)

R S CAne .-r) e e = Sarts
' ] = — byt j=i=] .
s ( W"/‘ =Eiscn /o
@ Sove=ier 1%, ‘1‘377 .,/7 79 A L77-280
: .-'-. . -'" ‘.‘-t-.-- - - -
Sockaz ¥o. 50-34é S 2T /.ﬁ:"" 2.2 (12-12-77-15)
tice=sa No. ¥NIT-3 i kS ok B s )
-"':.ﬁ--:-' 4

*
a‘-——u:-—;-‘—‘-- = -u-‘

. M=, Jazes G. Rapplaz 'Z;_"-:_-.":""'." 75
.°" lagiomal Dizestsr, agiom LI "< i] L
<y 0f%24ca of Iaspectioz 2=d ‘Zaforsesuat

U. S. Nosleas Regulazary c.==1=31m s
799 Rcosevel:z 3oad )

Giea Illys, I‘_'.‘.:n.: 66"..37
. danT M=. I:r,lph::c

. ® - [y
- Ld-u-.'ﬂ--'l’

l‘ll

Sapplﬂae ta Raporzancls Oc::r.—ma ¥=32-77=15
Szxvis~3essa Sucless 7over Stacisa O=iz ]
Date gf Oczurseace: Sestsmber 24, 1977

Tagloged f£i=d ticee coples of Licscses Ive=s Rapors N7=32-77-156 Supplamexs, which

i3 beiag subaizzed i3 accardanca wizh Tesbodeal Specificasiss 6.9 23 Provide addi=”
sigmal infsr=aszisn of 2ha subject ceczTTenca.

Tlease zocte this TeseTs also sacisdiss the special 90 day repors Tegmisemass of
o2 Tachaizal Specifization 6.9.2 foT tha Izatge=cy Csrs Ssolizg AcTuatisa o= Septem-
= ver 26, 1977, :

Tours =mly, PR LI [S2 fur

it - 2
L S
,_”.-D “f “"“"'"'"3—
TeTEY . STy
Szazion Supesiscesdens
Javis-3asse Fuclaar Povears Stasim

IR .

Izelasuces

g=: Or. I==sc Tolge=au, Direc=ar
Qf44za af I=specticn a=nd Taisreoeme=s
Tacl: 4Q copies Supplemenc

Mo, Villiaa G. ¥edonald, Dizector
Cffics of Managesens

IaZor=aci-a a=d ProgT=m Came=al
Iacl: J czpias Supplesens

7Te=007e

=)

Tl TELES 23N SNy EESON MAZA TS MADITY AVENLE TELICD, DG 48392

ool e

7120798 771114 e
193:13)3 ADOCK 05000289
5

HOL



.
. @ . . "

T 1. SSouRy

= P - -— -

Ca Septe=bez 24, 1977, 2 se-ias of eve=:s occs=sTed ac he Cavis-Zessa
Teiz 1 vhich sasulsad iz depressusizasion.of ke prizzsy syste= == 2

* asr=al operazi=g pressucs of 2150 zsi oo 500 psi = roxi=acaly 8
=t=uzes, a=d the Teleasa of appros==aszely 11,000 gzllcems of wates i=
the for= of szea= wvithia the coatiimsess thITuza iie prEssuTiceT
quanch zask Tupczse dise. X h ‘ ;
Co the afzas=oom of Sazz=day, Septa=bes 24, 1977, tis =ais turhine vas

. gshut dowm £o.Tepali= a2 leak iz 2 pTessuse sacsing conzecticn ou 2 sTaam
line from the Tushize govermicsg valves 2o the tushize Izles, Tha To=
aesar v:.: beizg held esi=izal at approc=_mataly 92 the=mal pover.

Az 2134 Bsuss, 2 spoioes half o=is oczmowed iz tie Sters Tesdvaczes
Ecpruse Contwol Systea (STRCS). This causaed She 33asTo Jsecduates
valve cu the No. I scazz genesactor (vhich is the sor=al feed pach ac
chis poues lawvel) oo close. Closuse of this valve resulsed ia 3 low
Bo. 2 stean gene=ator lavel, vhich then resulsed I3 3 por=al 21l ==ip
of che SFACS for this eondizicn a=d iadi=Zacion of the S72LS. S72CS
dnizizcicn closes Soch =aia stazm isglacicn valves aad inisiases faed-

uvaczs flov o boch stazm gesaTatoms Iton thels Individpal stazmedsiven
axiliaty Jeadjeps. = 3 -

s half ==is and Tasulsi=zg full t=ép af che STICS cavsed 2 Taducsicn
43 heat Te=oval ftoca the pri=asy syste= i=d 3 corTespondisg ta—mesas—e/
prassure Tiza Ii2 the pri=acy systea. Tla pressusry tiiae i3 thp prizacy
£y3283 caussd hs pressurizer pover Taligd valve 23 1ifs, This valve
then rxpidly oscillaced clased-Co=cyen approx=i=ataly zizg =i=as axd
re=aised I3 the Inil opex positiom,

TSe tacperaczTa Tisa i3 the pTiciTy sywcem caused = -fndvease {s tia
5 Frassusizar lavel, and cSe operazar =x=ually STipped tha TRacicT om

high prassusizas level zppro=i=actaly Two =i=utas al:ge the hall =i
on tha S73CS ocsusTed.

The prasscsicar povar tulisf valve, i3 the fall cpe= pesiztoz, Tazidly

saducad ths pTi=zacy syssea prTessusse, a=d 3 Safasy Teatsoes Acsumasticn
Systxn (STAS) toip ccszowmad at tta 1500 psd satpoi=s of thp primzev

SYStER., Tha povwer Telief valve dischavge goes =3 tha prmssuTises

quagch zazik, which becasa overloaded zmd ovesprmssc=izad, azd spproxi=aszely
&g =l=usas afcas Tmac2aT Uiy tha T=yo=om disc i= this o=k Taligved due
L2 gVesPTRIIUTE, Ye=ting thg stamm i35 che coufai——mg==, Jicprasi=acaly

20 =isucas afzar Tmacssr t=ip, =ta opasacors dagscsed the Tmascn faT

the primaTy syscsaa dapTeazurizacticm as beizg the jover rallef valve,

amd fIzsa the csazTal Tocm closed tha sotorizad block valve ahezd of chae
povar Taliaf valve, tas=iaaciazg ctha loss of primacy coolant {sco tha
eontai=ment,

Subsaquent ¢pesasoT 2etiom using =aksup pu=ps and high sressuTe injecsios
pu=ps s=abiliczsd tle Prizacy I7ISES prasyute md prassusizar lavel and a
ecsuzsolled shusicwvn 2 cald shutdowa comdiz=ous Iallowved.
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‘.‘?u sajos ;hy: e3l da=age fss= sha Zscidemt vas to the Taflsczive masal
iasulazisa o= the lover pass of :.,a Ho. 2 stex= gezemator, vhich Ta-
esived che jet o0f s2gam co=i=g frc= tlhe pressusisas quanch ta=k, A
vangilasizg duss iz the araa of .h: que=ch 2z=k vas di=plad a=d Teguized
stTaigheaning. 'banr,r-:‘.-.nu 7azals of reflec=ive z=azal izsclisie=
requizad Tajlacemeas. Ezgry ia32y the esmtai=ment vas made as 0550 Sw=day,
Septe=ber 23, 1977, foc claaziypy opazaticna.

’i

Acother eve=: cccusTed ia the cousie of this Iacide=s thacs did now
conc=<huta =atesiilly 23 tha abagve' ave=:ss, but did resul: i3 thae N¥e. 2
stesm genarasar goiag dsy. This wvas the falluse of cha Ho. 2 auxiliacy
fesdpo=p to coma up to full spead following tha S7ICS tip. This
foedp=p cm u:pp:uﬁm:uly!ﬁﬂﬂm:ds.tydu:::shm
wizh go flow £o tha stazz gemaracaT wm=il apprexi=actely 12 =izucas
a.‘.:u:"' TaacsaT tTip, vhea the cparacars placed its comsTol iz =ameal amd
broughs 1= uwp t3 full speed (commemcing fesdvactar ov I3 tha stam
genaratoT). .

The deprassusizicion of the pri=acy systex Tasultad ig starm fo=—aciem
4{n tha pri=asy syscan, but evaluacion bhas showmn the=a vas 2o sppreciabls
badiling {3 the cors. Tha prassuse/ctespesacuse CTansiencs i the priz=asy
systes componenss includizg the stsam gemaracar, raacser coolims pe=ps
znd fual vers severs, but znalysis and subsequent pu=p cestiag has
shoun that thesa to=msiencs asa withia ths design allcwvables mmd thaz™
oo datsinensal effacss asm 25 be e=pecsed on ths prizacy syssazm, pu=ps
or fual,

Syxtem/ecc=pement =aloperacion or failure oczus=ed i3 thrme aTazs: S72CS
-gzdp dzdzdacian), pressuoizar povar ralief valva (oscillzsion and
£343iag i3 the open position) and acxilizsy faedpu=p- (fziluste 20 coma

up o f£3ll speed). Ths causes of thesa malcperacion/failu-as have bem=
isvescigatad z=d corTastive ac=ion ake=m 29 prave=t TaousT s
Addirional systam/equipment =odificacises bave been~complacad or
Indefaced, and addiZzigmal tTaizdag bas been indizZazad o sTomagchen

the syssemg incallizasncs availabls o the cpazazsss zad facilisasa
operatar acsionm,

3

»

AZ o =i=g dusing thas saquancas of evezts vas ttere 2=y jecpasiy 2o che
hexlsh xmd safecy of the public or plizt cpevasass, and Sers ¥was %o
talezse of Tadicazs=ivisy 25 tha envizsroens. desivicy lavels wiszhi=
the coatai=mant as 20 tiaa {=pedad comzziss=es=s aczass.

Al u..n-y sysuems parfatmed theis dasips fimctions L3 tha propes

sannas O-,;m.-am ac=iom vas tizaly and r:-a-- thrsughous tha saquanca
of n-n..'::.
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LTI - DESCRIYICCH .
AL the i=a this i=cidens ccsurwed, the Teactizscer data loggiag
£Y3222 Vas i= sesvics vhick racsTded at high speed 3 zi=her of
systaa paTasetars that vould not bave bee= available cn such 3 iza
basa thTough mor=al sg2aticn imssmmesczacica asd racords. onis fae
Sor=ation, togesher viczh the coopucar alac= logzizg, bas pes=iccted
a vacy decailed plotzizg of the tTa=sieas conditicms I3 che prizasy
aad secondasy syste=s kayed £3 the system, cs=poueant and opeTatsr
ac=icns. This daca is plocsad cm fous Tiguwes iz Ixhidiz 3

Tigeen 1 43 <2 Ll-misuce ploc of prizasy Jystea paTazacass ISom
coe (1) =izuze pricT to eveat izisdia=icn (STRCS half e=dp).

Tigzwa 23 3 L30-=izute ploc of chree pri=ary systas pasz=acars.
4g==es 3 a=d & ara 95-cizusza plocs of prassuse a=md Ce=peratuse

for stsax gemavacors Sa. 1 and N¥o. 2 Taspeczively.

‘The event starsed ac tine 21:34:20 (T = Q) o= Saprebes 24, 1977.

The plant vas i3 Moda 1 wich Pouesr (MW2) = 253, Tha tushiza had bemz
shutdova earliar in the svezing oo Tepais a2 leak i3 ths =xiz gtean
lizas at zm izatTeant comnecticn befvemm the TuThise s3op valves and .
the high prassuze turbiza. Az this ti=s a half c=i7 of tla Staxa =d
csnduaser Rubtuse Comesol System (S7ICS) vas i=iztiaced by = mmimowm ~->
cause. Tha =iy closed the szaTezp feedwasar valve o NJo. 2 staxs
gena=acor and stopped all feedvacas o this gemesacar (ac =iy lew
pover lavel tha =ain fgedvaczar block valwve i3 closed, isolating che
=iz faedvactar caazzol valva). The low lavel alass was reached 42

S50. 2 stex= gesaracor at - = 24 sec. Zeforsm che cparazsT could
idantily and corTees tha problea, his lov leval i3 Ro. 2 s2aza
gezeracar corTectly produced a Fall t=ip of the STRCS. This o=ip
clesed thg =3i= stsym {solacioun valves and feedwatar L3clicicn valves
iz both stazn geasarators (T = 58 secl. STACS indizizcion also stas=sed
both amciliscy faedvatar pu=ps. Tha txmber cms pu=p pasfor=ad as
izze=ded, bovaver, azusber tuo auxilia=y feedvazar pu=p culy =z=a

ta 2500 Tpm, {osuffiziqnz 23 fsed i3 sczaa gemsTazor (No. 2)..

It

e loss of Zsedwvazar, fi-3t 5 cma and chem Yoth 3Zma= grmeszcoTs,
cacsed m IimcTmasae i3 Teac2aT coolaat Ste—pesature, vhichk Tesuliad is
an izcTaasa I3 pressusizar lavel aad TeacsaT caclaims sysSe= pressuTa.
At 2235 ?SI8 the pressusizac elecsTtmasic Taliafd valve Tacalived s
opea siz=al, Dusi=ng the 3ax= 40 secsods, 4= Teceived opes and claosa
gigaals cycled close=ta-opes =iz tizgs and 2hem Tanzised ope=. Thig
pravided 2 comtinuous vent 7ath Izzm tha prassusizes ¢o the gquasch
sapk. When prassusizaer lavel rosa oo 2907, the cpaTacor =xmually
s=izped tha Taacsar (T = 1 =ia, 47 sac.). EaaTzy escaping shsough
the aleczTo=acic Talief valve and =3iz scasxm selief valves csusad a
rapid csoldovn and dapressusizacion of tha Tazcsar coolans syssem.
Zaactor coolant syscam prassurs dTopped o3 1500 ?5IC (T = 1 ==.-

31 sec.) fniziaciag thae Safacy Teatures Acsuaziom Systeam (STAS). - .
This szartad the high prassurs injection pu—ps and closed cazsads
esataizmeact Lsolation valves.

’
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9izh the elacsTomasiz ralief valve 334l opea, tha quesch za=k

‘supture disec Tuprurad (T = 6 =in.), selieviag szexa inz3 the

consaliz=pns,

%hea she reacser csolant srstex=.pressure decayed 25 appTo=i=azely
1500 psig full high prassurs injecsicn flow vas established a=d
staszad =3 Taise pressusizsT level. Az T = § =ia. 14 sec. the
eperatar sispped tha high pressute L.jce:.‘.n pr=p3. (The operazoTs
bad beea heavily izvolved befors this =iaa Iz TFegaizisg seal isjec~
tica flov to the reacsor coclant pu=ps which had beea stopred by tha
STAS aczuasicn, 3y T = § =min. 20 sec. the appropriass STAS sigmals
had begn overTiddes and nor=al flgus Testarsd to the saals of the
y1=as)". Rsaczar esoliast syste:m prassuse coatisued £ decTeasa wmtil
satzation pressus=e vas Tmached ax=d steanm begzm %5 o= iz the TmacioT
ecoolant system (approxizazaly T = 8 =f=). This caused a3z izsusgs of
wazer 232 the pressuriser and the pressurizar lavel ve=c off scals
az 320 inches. During this level iacrmase the cperazor, seeing
avarage Teactor ccolant systes Sae=jeratuts aud prassutizes level
izcssasiag, 3zopped cua TEacIoT coolint pr=p i each locp (T = 9 =iz.)
to reducs the heat input izco tha Tmacsor eoolaas sysse=.

Dus to deccmasiag pressumia No. 2 stexm geaerator, tha STALS syssex
gave 3 low pressurs block pes=its sig=al ac T = 16 =iz, 13 sec. This
alerzad the operazor 23 the lov lavel and faed condizion of Yo. 2

stasns gesaTacor. Ha blockad the lov prassuze c=ip (T = 1S mia,

18 sac.), took =anual come=ol of the spesd of Ho. 2 auc=iliazy Zeed-
vatar pu=p, which commencad full faedvates flov 5 Ya. 2 sceas

genaracor (T = 16 =inx.). Tim operasor sav thae tapid addisicn of

eald fasduacar iaco No. 2 steam gemarazor vas dropping che Tmacsar
ezolint svscam tasperacurs and Taducad the feedvaces addizion 29 .
this gemeraczor.

AT apprexiz=actely T » 21 cla., 12 va3 Zdatac=ized 2ha3s tha poues Tallad
valve wvas re=ai=ing opeaz aad the block valve was closed, fsolaciag
tha povar Telief valve on tha prassusizar and stoppi=g tha veasizg
of the Traczor csolans® systma €0 the quaeach Zank., AL T = ]3] =ia,,
prassurizas lavel ca=a back 93 scale. A4S T = &l =iz, zhs cpasazor
starsad a second =akeup pu=p 3 ITY and 332p the prassusises lavel
decTnase. This addizigeal ea'd vatar ssarsed the Teiaczor cscla=e
systen on a slov decTeasing tacpesatuTa tTamsdiens. Az T e 4] =a,,
PTassusizer level rua‘ud tha lov lavel incarlock znd cus 9ff zhe
pTessuTizar heatars. AS T = 49 =ia. thae opesazar scarsed 3 hRigh
;-unaz:ljce..npuap 23 £y aad stap tha decTwaxisg pressuTizas

The leval zmd prassurs ia Yo. 2 steam gemerator agaia decrased co
the poiac vhara the STACS gave 3 lov prussure block pe-=<iz siz=al.
The oparacor again blockad the t=ip and, thTough masual speed consTol

of i3 awxiliary fseduvatar pu=p, rastorTed lavel and prassusa i3 Jo. 2
stsam geserazar (T = 51 =fa,)
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Sizh prassurizar level vell ez =3 vay to tecaverizg, the cparasar

zopped the high preasure injes=i=g pu=p (T = 33 =iz, 24 sec.). it
Tw 87 =in. he Tastorted TeaciaT oolact =aksuy flov 2o sor=al, This
ssopped the slcv decceasi=g Teactor coclaat tesperztuse fTamsie=t

vhich szarsad 22 T = 4) =i=, Al planc parasecess vese zov fully

=ader csasTel aad the plam: was broughs T2 2 staeady ssase ezndisics,
asd a s3oT=al plant cooldowa ssaszed. . :

SISTDI-ZOUSTMENT MALTTNCTION

A. Cezsval

nc; vars thTas syste=s/ccaponemss vhers =alspesazisz oT
failyse cesusTed dusizg the evens. Thesa aTe:

1. Scain Tesdvatar BExpeuse Comespl Systan = r'.u:s (half-coip
indtizcion)

2. 7Pover Relief Valve (oscillatican and failiag ia the cpe=z
pesicicn)

3. A\::‘_'L".'zr,r Teedpump (f2ilormn 20 c=ma up 23 £21) speed)

The STACS 43 2 safety syscex desigmed =0 provide feedvacer 2
the staxa geserator/s for remcval of daczy hezt frzom the srimasy
systex tnder & vaTiaty of hypechesi=ed planc cperazizg condiziczs.

Masa hypothesizad canditicny incinda loss of zor=al fsecdvates
flgw, staan lice braaks azd faeduatar line bSraaks.  The.cspo-
nents of this sysse= isciude sensing systes=s, .c;-:- and iadsisedicn
systa=sg, ma‘s stea= igclation valves, stean sushise—driven
auxiliasy fasdvatas pusps, Zmedvacar isolatics valves, amx{lia=y
cezm and fsecdvacer supply valves asd co=is coomecs valves. A
desc=2ipcicn of this sysce= is comtadi=ed iz IxBiBiz C of =his
sapors.

A Bal? t=Zp of the STICS izisdaced 2his evens by closizg the
stastip fescdvactar valve €3 The Xo. 2 steam generazoT, which
Tesulsad iz a2 full t=i; dus © low sTaxs generacer level., Tig
sputious or isadverte=t half iy, and possidle sazscms for ic
ocsusTing, i dissussad i3 mora datzil below.

Tha pressurizac povar relisf valve iz 2 24" piloc-acomaced
talief valve comaeczed to tha top of che pressurizsr vizh a
sacor-operacad isolaction aor block valwve locaced iz the li=e
i==ediacaly ahaad of the raliaf valve. Tha purpose of his
pover rtalief valve i3 20 providd 2 sezzs of maliaviag pressus-
izaT pressuTs without Taquiziag cpervasion of the spriag-loaded
ASXE Coda Talief valves.

- -
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Dusing =his evems, =he poves-cperazad Telief valve opezed,
oscillised closed=ta-gpea azd the= faliled o clase and
rezmafaed {3 the opea posizisn. Operazor aczics o= che
consral roc3 closed the {sclacioe valve ahead of cthe povar
selief valve aboutz 20 -_‘zuznf afzar reaaczer t=ij.
e Tazscus for the oscillaticms and the falluze of tha powes
ralief valva to close ara discussad i3 maore dazail bdelow,

The stexn tushica-dsiven auxilizry feedvates pu=ps as= 1 paTs
af the STRCS. Upon iaiciacion of cha S7RCS, the acxilizry
stazn supply valve £o the faadwvacer pu=p Susthize openad as
callad for. The Se. 2 awxiliary Zseduates pu=p tushi=g ca=a
up 29 2500 tpm and Te=zined ac this spead Tacter than coa-
Siauisg op o 3600 Tpm, vhich is the desiga spesd. Cperacter
action at 14 minuzes afzar reacsor tTip broughc this pu=p wp
to desiga speed by placing the conczol (iz thae coacsal rocm)
{3 =anual, Talloes of chis pu=p ©o0 come up =0 spesd did noc
=actarially contribuca to this gvent, but did Tesuls i3 tha
Ho. 2 stamm geaerazar boiliag doy, which added to the tTacsiems
cnnd.t:!.an tha p::::.rr systam.

Tha Teasons for this fndv::u-pa.; tuacbise 22 coma wp 5 spead
ars discussad in dezall below,

STRCS

The iziziaziag avent was 3 Stazm and Feedvazes Auptura Conswal
System (S7TRLS) Chancel 2 cocanzary one-half ooiz fzom i w=mbmowa
causa that ve=t back to por=al befors the s=i2ion es=pusar could
Tecord tha souTes. Thiz ozme-hald Tip caused cha following
evEaLs: ' -

1. The szaszup fesdvasar csns=al valve (S27A) em szaxm
genarator No. 2 clesed. This caused a loss of Zreduactes
iacidant on staam gemerasor No. 2.

2. A cns-balf t=i3 on Chazanel 2 ssaled 23 == Soths =a‘a
3%z lize isclaciom valves (MSIV). Tuis one=hald ooia
desnarzizad ac leas:s oze solexncid valve on each MSI7,
zud rasulcted iz 3 ™4 Se3 Iso 1 (2) T:=51" alima om the
statica co=pusar far Sach MSIV's.

This scoancary oms-aalf =<7 could have bes=z czused Yy

a spuricus comtacs cpaniag or a logsa cocunec=™om i3 a

wirs in a S7ACS izput 3igmal {=om 2 staxs gemaracor lew
prassure swisch, a stazm geasrator lov lavel biszabla or

a mais feedvacar high pressurs di{f%fgrancial switeh. The
Sousntary coe-hall ©=ip czuld also have desa caused by
teouble incarzal to tha STACS cabinacs. ALl possibla

c3cses vars {zvestigacted. As & Tesuls of chis {avessigzsiom,
it vay Jataz=ized that an {apur buffar cazd had f321ed.°’
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g SvemT SRAMSTENTS AND -ANACHSTS

Izacsienzs .
Durizg this rapid deprzssurizacion evex=t (sew sazsiom 2 above
sad Exbhihies 3 ._.z-..-u 7=1 2hzough 7-4), zhe -uc:::v-.' ¢selazs sTSSa=
pressure d'appcd f#=2m3 about 23C0 psig to about 930 H3ig ia

74 =inutas a=d gradually rasovesed to 18C0 psip iz Twe houss
(see Tigure &=1). Duziag =his 7l =izutes tha Teacsor coolazs
ocuclaet tecperzatu=e dropped at vasying races Ire= abeut 580 7

to about 333 T. App:a::.'.-anly 30 mizuses aftexr this ialsia]
te=peractura chauge, i second slover xmd szallar Saspemasuse
change fzom 340 T 2o 505 T ococuz=ed over a Il-zizuts peticd.
Tallowiag chis secsnd ca=parsiti=e decTeasa, the Ie=peTasuss
geidually iscreased over 4 I-bour pericd to 518 7. Tha Teacise
coclane ialat n:;:ru:n changes aad durasices vere si=ilaxs 2o
thosa of ..hc raactar cvclaat cutlat SesperactuTa (ses Tigure &-1).
TSs sacondary side pressuse iz sZezz generazor Ne. 1 uchtd a
sarizum of 10350 psiz and decTeased to abous 860 psig withis
1S zinuras (see Figure é=]). Tha secondary side pressura ia
staza genarator No. 2 Trached 2 zaxime=m of 980 psigz, dacTzased
to 810 psig ia 14 =inuces, and racusmed to 860 psig ia I =isuces.
Tuenasy nisucCes lacar tha presscTe iz steaz gezemasaT No.o 2 agais
dac=nased to 610 psig and ghadeally Tecovassd ovas a 2-bows A
pariod (see Figu—a 4=4).

Azalvsis of che Raeaczar Cne!.n- Svszen

-1 1) hu complated izs tvl.l.uac.‘.ca of the S-:n:h-: 24 TTansiemes
and has found zo0 baraful shoss or long=ta== efZec=s cn =he Taactor
coolant syscam cospoments. For this evalugsioz i vas comsarTa-
tivaly assu=esd that the total te=peszcuTe dacTaase occcusTed at

the {02721 rata. This rasulss i2 a 45° T decrease 13 te'TeaczaT
esolans outlet Se=pesasuTh ovar a S—=f=usza period.

The desiga specifizarian far Davig-Saesse Toiz 1 saquised 2ia
avaluazicn of 40 cycles of a m3pid depTessuTizacicm evens, vhish
igsludad a dacTeasa iz the Tmacsar coolant prassuse ftom 2200 paig
22 8500 psig, a chazge i3 the Tsac2sT coolanz sysctam avesaga
sezperasaTe from S63 F 3 00 T in 1S5, =icuses, 2=d z dazoease iz
sacsndary sysca: praasuss Iro3 10S0 psig =0 640 psig.

7he a3jor diffarence betvmea the acsttal iTamsiest azd the desipn
srangisnt is tha Tacts of tha Se=peracura change 4= ctha Tmacsst
ecsolant syssem. Tha actual rats of ce=peratura chamge vas Twica
the rata of the dasiz tTansienc, but tha 23cal te=paratura change
vas oculy 732 of cthac of tha dasiga stTansienc. Tus et Tesuls is
that cthe faciguas usags of tiis cne rapid depressurizacion L3 abous
the samae as thas pradizzad for one cycla of zhe dazipg: tTansiesc.
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C. Auxiliasy Fesdaums Turhine Coverzcr

The auxiliasy faedpi=p No. 2 failed to aczaierates 23 the
sor=al speed of 3500 rp=. Ths steaxa Lsolazion valve opezed
progecly a=d the pu=p caze up to about 1630 To=. The goverzoz,
a Wooduard Type ?G-7L vizh 1 spesd chrager moter driviszg the
canual speed sazsizg ksob, vas callizg for a highes spesd
(che spesd changes zotor vas too=isg i3 the "incTeasa” dirac-
tion). A3 Taguirzed, tha gover=or vas lsfs in aczordames vizh
procedures wizh tha speed adjuscoenc at cha "full spesd”
posizicn vhea ctha pu=p vas shutdown. Woex tha pu=p wvas callad
en t9 auto-$3ars, witl scaza geaeTactor level belov satpoiss,
the spesd chasger =ocar concizued to drive, through a slip
elusch, 43 the "iscraase” dizeciisn. Hovever, tha spaed
satzisg dechanisn vas already i 103 sechamical high spesd
stop applyiag a biadiag corque to the "3 baz, a portion of
the "faed back" lickage, not allowisg it to drop dova amd
allow cha piscon rod to Sove dovm in cthe izcTease speed
direczion. Tha tndasiced biandiag i the fesdback linkage

gzve the govaThor 3 falsa sizsmal thac tha gurbise vas az the
desizad speed. Cuca the Sorjusvas rexoved, by operatsr ce=uta
uznual aczicn, from the "T7 bar, ths "T" bas doopped dova and
the auxiliary feed pump Curbiazs procaeded to che high speed
szop ( 3600 mm). ;

D. Prassusizez Pover Ralief Talve

Fhea the TeacIorT coclant systes pressura Tracked tha saspoiac
for the pover raliaef valva, 22355 psig, the valva cpeaad
properly. GSovever, thera i3 i saale{n walsy vhich thes kaeps
the valve opan until pressucw {3 reduced £o a lovar "rasec”
. prassurs (2205 psig). This seal-in ralay that cooswols cha
closizg of the valve vas =isgsing f:om the cirouiz., Wizheus
the Telay, the valve reclosed a3 soom as prassurs decTeased
below 2ha "open” secpeinc. Tha Tesnlf vas opez-closa cycles
as prTessura vani above aad Yelcv zhe "opea" satpoizz pressuza
i{nstaad of coe ar Tva longer blous to reliave the hizh
prassucs dova t3 tha "rasat” presscra.

Afzar approxiz=ataly aine opez—close cyclas zha povas Talle’

valve rzmafaed 413 tha opea positisn. Shea the valve vas dis-

assazbled 42 vas found thac che piloc valve vas stuck iz the
. Opea3 paositiom causing tha =xi3 valve 5 23y ope=. Tha pilot
« valve vas stuck 13 tha open josiziem dua 3 wnkscova fotaipn

zatesial biadisg the stazm I3 tha pida ares of the piloc
valve nozzls.
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AS 3 sore dizacs comrariscs, the tTazsigat event Lfdex=2ilied vas
azalyzed f3r tha ceaciar vessel 3hell and cooparad 1o the desips

‘ent. The cesulsy vers that the Tasge iz thes=al sadial

goadiezs siTess fov the actusl tTacsies: was 400 p3i, and the
sanga of cher=al Tadial gradies: ssress IoT fhe dasigs tramsieas
vas 6630 p3i. This eszpliriscs would Ye Tepresexfazive of oites
shicknesses thoougtous the TmacisT cIolant SYSIaT pressuTe

Soundasy. .

The gonclugions of the azalysis arm:

(ob]

(&)

(4)

3

Screases in the pressuse bowmdasy did zoc exceed those
alzesdy calecalaczed cu 2 desigz basis., This is vesriiied
by the accual prassuce 30T excsedizg 2300 p3ig a=d t=e
ther=2l tTacsiess being less severn thum 3 so=Sizasicm of
dasign sTansie=cs for 3 Tapid depressurizazicn azd a
TRaCTOr STLD. .

Fatigue 1i% of ths reac=sr coclint coopoms=mcs i3 zat i
afisceel Lf cns cyela of the tuacsor iy dasips toussie=s
and too cyclas of a rapid depressuzizacicn desigs tTa=sienc
are considated 25 be used for this tTxmsiest. Two cycles

of tha £2pid depressuri=acion tra=sient st cacassacT be—
causa tha TPI sysce=s vas actuated Crice dusing tha evens

and Tvo cyclas ats 2eces3aTy 23 Zeflecs Sha that=al ansies=s
in the hizh prassuwme izjeczicn zc:zzla.

T

Tha effect of the encize evexnt on the fatigue 1% of the
Staan genesitsTs can be accountad for by csing ose cvels of
the dasigz transient for rapid depressurizacics 3=d gse cycla
of thes deasigz transieac for loss of fesdvates. i3 cua ge=erizar.

The affect of the changs Iz vater lsvel oz the pressusizes
bas a very =izor effect on tha sTessurizac shell sITesses.
Tha prassurizer has beez praviccsly snalysed far the zher=al
affpcs of vasar-steas iscasfacs, and tha chasge of lavel
does not aflecs that azalysis.

No significanr smr=al shock should sczz= =3 2%a Sexzarss,
beczuse the heazarss veras descsivatad dus 20 3 low vacas
laval se=sor z=d 20t Smacsivacted w==il cts lavel Sacsvanad.

Ko dy=a=is eflec23s vars causad by tha T37id prassuss decTeasa.
Mo specilic malysis vas dona, Sut a dyzs=ic raspouse of ia
shalls vould raquizas a lacge pressurs cshasmge 4 tta gviar 3f
ailiilseconds, a=d the actual change vas on tha scale of =isusas,
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Tue reducsd Jesduazar flov 53 s3eam Z=merassT Na. 2 was ot
sufficgianl %o Jaissiia s vater lavel during the firgc fivg
=izutas of tha avemc and this szex= ge2arasar Solled dxy. The
pri=asy ccncefz wiik a dsy gezeratar Lis tha fibe 23 3hell Zam-
pesazure diflfsrenca. I chis evessz a2 vater level vas eszadlished
before thae sY3Itez cooldsvm wvas scavted, asd acsepzable zuhe 22
shall to=perature diffqTences vers =aiszaized. Thistesndizdcz
is si=tlar =5 tha loas of !udua:n- desigs transiant, follcuved
by Tascars of a doy pmaur‘....ld gecarazar u.:g the au=iliacy
fasduvacar systea.

The burst Tpzurs disc on 2he pressusizer quanch tark rasullad ia
a sgTean of sTeas and vatar {=pingizng cm staaz gezaerazor Wa. 2.
THCE strean removed a seczis= of fasulacisz 10 high amd 20! wida
f2:om the lover shell of che genesatar and i=pizged dicmesly ‘om
tha” ganaracar shell, Tha tacperacure 3£ she iopingiag vazer vas
assused to be 212° F. A conservacive evaluaciom of she mapid
te=paeratuzs change in this local Tagion of the vessel shell vas
pardorzad. Tha resul:s of =iy gvaluacica iadicaca that =his cna
event used lezs than 15 of zhe tocal facigus 1ife of tha vassel.
“he predizted facigue usage faczar for the 4&0-vear desigs 1i4g of
tha vessal i3 this avea vas less than 0.10. This jes ispingesesac
did not sigaificazcly reduca the facigue 1ife of the szeam geseratar)

Tha Taactor coelant umps () axpasianced tha fallsvizg condiszians
durisg 2he Septesber 14 zransiesc.

All Zour 2C pumps vesa subieczad £a tha folleowiag:

Q:00 Raactar t=ia

339 TAS =i

1:12 Seal retura valves stue for 171§
1:13 Seal Lnjeczion valvas shue ‘u: $:52

All four pu=ps cpacatad fzr 1:15 wish 20 seal
injeczion and 20 seal zwcusm flow dusiag she

RCS de=prassusi=acicn

2:28 Seal recusm valves spen
3:08 Seal izjeczism valves ope=
6:C3 Stema for=aciom
PrassuTe oscillaczi=g neas P?g = for 30 =2
43 xizucas
38:07 “acal seal f{ajeczion flcw lev alamm
Pmp 1-1:
7:04 Faxp tTipped
7348 Shafz scopped
368:07 Abeut cme =izucte of low seal Ladeczicm flavw
(near 1 gm)
Tlov izbalince scazred seal {3dec=iom
36:30 Seal refztm valve shus
1:12:35 Scandpiye level high %
1:17:07 Standpije lavel zor=al

- - —— - -



B=p 21-2:
4:29 Tigh vidbraziza,
7:04 Fu=p tTizpad
36:07 Last seal Izjeczicn for abcus oze =izuss
36:22 Seal rest¥== valve shus far adcus 40 sacs=is

Checkous of the raactor csolant p—ps vas izizficed €O assess
whather =ainsenancs and/or repais vas requizsd iz a Tesul:s of
the tTansienc,

Cperatictal checks vara raquized T3 descmasTzte tlas oo signifi-
cagt dasage had occcusTed 22 the pusp beasi=gs, shafs and seals.
Tue Ji-s2 sezies of tasts vese pecformed Iz Mode S dua to
oparational restTicziocns. Laczar operaticzal chezks were pezZoTsed
in%ode 1. Zach pump was t3 be operased izdividually for 2
duration not £o excesd ten (10) =inuzes, providi=g 2l defized
pasizetars remaised withis escablished lixi:zs,

The opcm sequesca vas as follows:

1. Lif: pu=ps vars starssd and pu=s shafes Tazaced Sy hasd.
Torqua values vars 2ot Co exceed 200 f:-1%s. A stechoscope
vas providad to detacs any usmusual sechasical solisas 43 saal
housing arca. (This vas sacisfaczatily socpleced om 15/3/77).

2. Yoda 3 teaciag az 225 psig.

)
i,

2.1 ZIastmentacion .hqn.‘.:-dz :
2. Tpper z=d lzwar .-.rr'tw 7::::1::@ - 2l foux pe=ps.
5. Both horizemeal vibracicn prabes - all fous Fe=pe.
€. Systaa prassuTte OF suczica pressura. :
d. Ves=ical prode oz 21-2 pc=p.

¢, 3Standpipe leakage was collacted =< =easured dusizg
tha Cas=.

2.1 Computar Daca =

Printouc NSS special su=masy sesnd far summiss O
avery 13 secouds, -

2.3 The follouizg lizi=s vera not 29 ha excaeded:

a. Shafs vidsasicn = 1§ =fl3s jpeak 2o peak.
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h.

g-
h.

1.

3.
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Tocal ssaandpipe leakage (uppar seal _sakage) ;lus
seal rescusz sheuld szoc exceed 0.6 gp=. 14, durizg
the cmsz thig li=i: L9 excseded, She posaibilicy
exiscs of a= ope= seal. I3 230 case wvill zocal seal
laakags be alicved 2o exceed 1.5 gp=. 12 chis li=ig
is exceedsad, iz2gazzce vill be tegquizad delfore
further pu=p operazimm. »

All other sorzal plaat li=mics zad precautions prevail,

«é6 Saquancs of Oparaticm:

Sacuss s:zandpipe flush,
Zszablish seal injec=icm iz acsavdancs with plaac
oparating procaduce.

Maasuss azd record standpijye laakage and rezza flow.
Confizm cthac cocal leakage li=iZzsy ars 20t exceedad.

Assuss m:::‘.m Setvesa contTel room and perscmmal
stationad at RCP staxmdpije leakage drain lina.

Countdovn fzvm 10 co O ; 5

Starzs somip chast recorders at high spaed:

Stazz Raac2or Cooclane Pe=p 1-1 4= accoriazcs wizh

* plane operati=g procedure.

Afzar approxizacely 1l sec., Teducs sITip chass spesd.

Run puzmp for two (I) =i==ces unless aay above liziss
ara excaeded.

Data assassseac by 385 and 3yvos-Jacksen Teprasanczisives,
Followiag assesszent of daza, 7u=p =ay Se = for =
addisicnal five (3) =miaucas =3 allev far wvessi=g
procaduse requise=encs.

: ’
Fallow azbova saquenca om I-1, 1-2 aad l-l.
Assessments of this daza vill decarzize vhaecher a=y

saincerance {3 Tequised before bigh pressuss opesazicm
is alloved.

J. Sizilar zescs vare Tepeated with syszem pressuTa it ZTmater
than L300 psig befors a [inal detas=isacion on tis csudiziom
of the pusps vas =ada.



All four reacsor cooclans pu=ps vers Tum om 18/85/77 wizs

followizg Tesulos:

Y -

RCP 2-2 10/8/77 Zus (2 =i=.

Sceaz pressuze 225 p:i;-

( - 13-'-

2ad Seal cavicy pressure 163 psig
3rd Sezl cavicy pressuse 123.9 psig
Barizencal vibrazion 5 - 7.3 =ils
Vertsical vitration .25 =ils

Izd Seal leakage

<he

ples seal resu= flov <L.iga

Afzar the 2-cinuce Tum, the pusp vas == for 10 =i=uces for
dvstem veatiag. Abouz 10 seccnds Sefore the ;i=p was shuctdowm,
Shese vas i scap {acTeasa = vessizal vibraczicn o 2.5 =ils.
e puzp vas rum agaia oz 10/6/77 for 10 =inusas t©3 zheck cus
this phese=sson. The ver=ical wvibrazies was agais .25 =ils
uwacil about 5 saconds befors shutdown, whes 4t iz=creasad 22

2.5 =ils., To allov a loages = tiza, 2-l azd 2-21 pu=js

varas Tum together for 10 adisutes, chez 2-2 vas m= alcze for

10 =inutes. Tha verzical vibracica stayed at .25 =fls for

the enti=e ™m. s vas soniforad dusiag pu=p Ti=s dutiag

plant hext wp. Iz should be noced chac the stap increase iz
vatical vidration vas laser assassed 23 be spuTicus f=str—ast

o’-

goise as a2 Tasul: of 3 loose ccmmecsor €3 an i=sti—ant lise.
Afzar the comnaciar vas Tighcened, vertical vidbrasicm Te=aizaed
less thzn .25 =ils peak-co-penk z=plizuda.

e 2-1

Staaz pressuse 129 peig
2ad Seal cavicy prassuze
Jrd Seal cavicy pressuce
Ssrizcacal vidration S -

10 1.2

Systam prassusa 113 psig
d=d Seal cavity pressucs
Jrd Sexzl cavicy pressuss
Borisoncal vilracica 3 -

2 1-1

Syscea prassura 225 pxig
Iad Seal z3vicy pressucte
Jvd Seal cavicy pressure

77.98 azig
29.27 psig
Horizonezl vihracicn § = 7.5 =213

3zd Saal laakage

Plus tag=='flew

32¢ Seal laakage
alug Tezusa flow

Ird Seal laakage
plus metuss flow
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' > 2 Tha apparent discrezancy on seal cavisy pressuses en 1=l
aad l-1 was chaecked ca 10/6/77 by Z=szalli=g sressuse gauges
ac the pressuza STass=izIess. The gauges Tead as follovs:

1-1: ,
Zad Seal Cavizy 2zessuce - 184 psig -
Jrd Seal Cavity Pressure. - 111 psig
-
1-2: . -
2ad Seal Cavity Preasuts - 184 psig
. Jrd Seal Cavicy Zrassurte - 112 p=ig

>
‘e Tha Taadizgs indicats thae seals ase stagiag p=specly.

‘;'!.uad on tha .abcvn pezfor=ancsa, 34% sav 20 comcass whish would
Juseify mai-=cenanca at the tisa.

' 3y 10/13/77 all foux Teac2ar coolazs pu=ps had YSeez = at a
F73tex presscTa graatar thaa 1200 psig.

2C Pu=ps 2-1 1ad 2-2 have concimued o T=m frca cha faisial
eold puzp staz=s. 3alow i3 a typical lise of daca fzom each
po=p.

RCP 2-1

Syscem PTessurs - 1650 psiz
2ad Seal Cavicy PTrmasurms = 1034 psig
Jzd Seal Cavicy Pressurs = 500 psig
Barizoncal Tidraciom - 1=y 5
——
RCP 2-2 ;
System Pressucs - 16350 psig
2ad Seal Cavisy ?ressuzs - 1075 23ig
3zd Seal Cavisy Presszsa - 538 peig
Harizcnzal Vibraziom - 3.5 =14 »
RCF 1-1
Staam Pressucs - 15320 psig
22d Seal Cavizy Pressuze - 1058 psig
= 3rd Seal Cavicy Prassusa = 540 prig
Zorisoncal Tihracicn - 4 mils -
27 1-2
Systez Prassura " - 1830 peig SR

iad Seal Cavicy Pressurs = 920 psig
Jzd Seal Cavicsy ?Tassuvs - 520 psig :
dorizoncal VilrTazion - 3 adls
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3ased on 2he above daca, 3% fel: thas all fsur pu=rs vate

i3 guod cperacizg condizicn a=d Tequire notlisg =cste a2 this
gi=s thas pasiodis =calilarizg.

25% has Tevieued the restlzs of she cpeszziczal checks a=d
has comeluded thas oo cdatsd2able da=age has oszutTed 22 the
pu=p c==pomencs. 34% coosiders the TracIsT cIclast pL=Fs 0
ba sarviceaable for sussaized full cperasicsal czud.."

wizh zo requiresents for maiacesancs.

A =ore detailed 2zalvsis wvas completed o i1ssess The cate
therzal condizicms durizg the Septexbar 24 depressusizacics
nm: as Davis-Besse Uziz 1. Cose condizicss vese azalysed
23 (1) detar=i=s if stazz vas 7:::1\:::6 iz shs ears, (2)
Jcn.-.-..‘_-u the maxi—= ‘-:u:.ﬂ fuel Tod prassuse dusing the

toansient, azd (3) decar=ine 42 =aximom 148: Jov=s asceedad
the Lixicz,

Tigure &=$5 shows trazsiens tharmal coodizicms a3 =cmisored by

tha reactizmatar. The system pressure is mezsused az the 3
pressurs tap, vhich i3 approxizacely 65 feec above the top of

the core. Tia IC pressure at thae top of the corm i3 spproxi-

mataly 30 psi highar thin tha =easuTed pressuse becacsa of =
unrecoverabls azd elevacticn pressuce lossas. As showm iz e
Figuze 4=§, the pradictad corm coolims ss=parasuce i3 slighely
higher than the =izimm= sasusacticn Secpesatt=se (Sased upen

ssasured prassuse); hovaver, these i3 scas umcessai=cy iz doch

the Ssasursment az=d tha predizzicm. Thasufcre, 42 i3 paossitla :
that some vaper bubbla far=acticn (stzaz bdubbles iz wazes) could i
SzTs cccursad wiihis the coTe. 42 exa=izacion of the Teact=izaces
data (Tigura &=7) indicaces chaz zhs ICS pressurs level vas aeas

tha saturacion pressuse Zor less than oze hour amd thac duriag

this oizg pasiod tha prassurs oscilliced vizh 3 Tasiatiem of

= 30 psi. Thernfors, the daximm tize perisd dusiag vhich the

cora could Bave Yeez subjecsed to busbly 2lov was less thaz one

kour., I2 bubblas var: for=ed duriag this jesziod, the formacizss
vould 5- 43 tha liquéd as wall as om zke susfacs, a3 cpposaed 2
formacion Irum 3 hot surfacs. With *he te=pezacuctes, Time

duraction, and Cype of for=a3ica, oo sigmificanc effacs sn =
compozants would be pradicsad.

?Tior to the dapressusicacion aveat 2ha Tmaczat tad bSeszm
operacing ac 133 pover fov appraxizacely one veskx. I=mediacaly
prior to Tmaczor i) tha power level vas 55 of tated pover.
The core durmup vas 1 7D, therafors 20 sigoificans fissicm
gas praducsion bad cccurTed and zone vas Teleasad. Durizg tha
§0=aisuca tiza period iz vhich the indicaced 3CT pressuse vas
estiz=acted %o vacy fzoa 300 5 1000 psiiz ac the t3p of the c=re,
the iverige coolanmt Te=yeTatuTe vas less chas 5409 T x=d 20
sigallicnt heat gazaracicn ocsurTed 43 the fzal. Az i=i=ial
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evaluasion had pradicsed tznsile scTesses i cthe claddi=g

Yased upon a zavi=mi= pressura diffaTanczial acTiss cha

eladding of 200 %o 300 psi. This evaluaziom had besn based
upcn 3 30L TAFY azmalysis vich am asbisTasy salety Zfac:zas

added %o ensuss thac actual eandi:ions vould be baoundad by

the predicsica. A soTes vecens azalysis, agzia usi=zg TATY,

bas rtesuliad i3 a predicted =axioum imsazzal fuel =3d pressuss
of 1C00 psia. This analysis considerad az-bulls fual poapeczies
and hat, ZeaT zero pover canditions at a coelazt avesags
tazperacure of 5409 ¥, On the basis of cthis analysis 42 43
councluded that the fual Tod eladding vas not subjeczad 22 axy
significanc lavel of zeasila scress duriang the subjec:s
dapressusizacsion aveat.

Sacauss the cladding vas zoc sudjecsad $3 2 largs, lozg za==
tansila sSTass, no significan: leng az= effec:zs ou the claddizg
zesulzed. The tansile scresses vhizh could have ocsurTad vould
have liztle effecs on the claddiag dus so the s=all scoess level
and che shors duvacion of zhe Zemsils ssTass.

Assuming 1 coolant tazpasature of 537 7 aad 150 X 106 1n/=is
system flov (jer 7igures 4=8 and 4é=9), che zec 1ifz forcs will
be lass cthzn 375 1h. Tha maxi=cs allcuabla lifs far=g <3 2
472 1b. Thazefore, ve concluds that Sugl assesbly lifsgas

did not ee==r. .
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c.

The pamels are foT=ed %2 che cozzsur of the steam geaecazas
az=d azzachad 25 e exzazior om 2 ITize T2 suppeTT the veighs.
3ucklas and clizs faszaa the pazels togathes. Fanels bdleown
4=cm she 3222 Zezesazar fell o the Ilaez, pipizg and
vencilacioa ducs 4a the i=madizts vizizisy. Scos jasals

vars rapaizud aad reusad; octhess had £2 be replacad.. Tha
dazaged panels vers iaziac:t buf werse bens.

Resai=s

All da=aged equijmeat vas rvepaived or wTepliced. Imgsmimeazazicn
and equirzeac iz the aTea vas checkad or tastad for posszidla
da=ags I7c3 the 3laas a=d wvater.

; 'r;nnzy-eh:u (23) pazmals of raflective izsulacica vars rapliced.

The other effectad panels vers szraightened, reposizicoed zad
rainscallad on tha staza gezaratos.

All essencial and zutcmaticallye-coacsollad pressusizar heasass
vars ratusmed ©o sasTiza. Tha vat pressurizer heatar cables

uvars bakad, heaced or 2i= d=wed ©5 Taszare {=sulacicm Tesissazce »

2o vendor Tacss=ended valoas. Only =vo of zhe four cables shorsed
to goound wvass -rplacsd wizhs spazes. The ochar 7o ara oz ordes.

b oav Tptuse disc vas inscalled ca the pTassuTizar quench Zamk.

The daforT=ed vencilacicn ducs vas seTaizhzeaed zmd 3 2w louver
vas ‘zscalled i3 tha ducs.

The dazaged lizhc fixzusa rmd cambustics dataciiT vest Taplicad.

.

glz“i
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SYSTTUS /TAUIIWET MIDITICATION AND TTSTING
SYSTTMS/E0UCT

A.

STACS

he Javis-3esse Izstruzmess azd Comz=al (Ta8) Gosur has csesced
logic chazzels 2 as=d & (czaczel 1) of thae STRCS, sizce 4t wvas
dadisgmpd =has sha clesuze of SPTA (scass=ur feedvazer valves) led
25 =he saguezza of eveass om 9/24/77. Logiz shzzsels ? anmd 4o aTe
she ouly STACS chazaels thas actuaze SPTA. A

Oa 9/25/77, Maizzeszace Work Ordes (AN0) IC-£12-77 vas vrisitem
£o check the =ain sctexs line pressurs svizches 75 J6287A chzough
?S 3637H. A calihracion check vas complezed on 9/27/77. AL
prassuze svisches actuated within +2 psig of tha 612 prig sez-
soizes. I&C pessonzel had sothing £o rapers Itom the visual
‘-..::'zcc‘;‘_nn. .

Cn %/27/77, M0 IC-436=77 vas vriszaz 32 i=veslijase She
Ta=aiaiag i=pusts £o the STACS. Pressuce diffesp=zial suisches
2686C, 2588D, 258SA and 25353 vews tested per ST 5031.14,
Seczion 6.31. The sacjoiac of thae pressuzs diffazeacial switzhes
tasced ranged frzom 176 psig oo 137 psig, tha satpoiat being

177 +20 psig.

he scexn gemerazar lavel i=pues 2o the STALS vese tasted peT -
ST $5031.14, Sesciom 6.4. Again, logic cham=zely 2 a=d 4 wase e
cested. All biscables c=ipped ac che desized satpeizzs. Tha
desized tTip sasting i 309 £,01] volss and the Tange of

volzages for the bisctables tesced wvaze fxsa3 5054 volas o3

309 valzs. Ia addition, tha level soacs=isses calidmasicn

uvas checkad pes ST 30J1.16. I&C teszed {or azy zou-

linearicies Latwesn Trass=isser izpus and oustjus, especially

ac the lovar Tazges. LI-S29A8, LT-529A9, LT-52926, a=zd LT-

$2937 ware vell wizhis tha aczaptabla liniss as specilied Ly

§= 5031.15 and zo cou=lizezrizies vers obsesved.

Tha iapuss 23 the STRCS fro= the loss of 4 TuacisT szolaas-

FuSps vars So0€ tested sizea this izpuf actuates auxiiiacy

Zaedvaces only. This izpuc does zot afliecs the faediates

valves or =ai=z gtean Lsnlatica valves.

In addizion £ Sessizg all the I=puc devices, 15C clecked
C37%2. This i3 the cadizet for logic chapaels 2 and &, ALY
{apucs and cuTpuss vaTe =oT=al for exissi=g plazz ssadistioes.
IiC checkad =schanical comaeccisns e tha Zapus and cusput
buffe=3, and iaduced sSechanical vidrizicn cm tia izpus Suffess,
oucput buffers, =aia logic panels, and ouspus -elays wishous
any sysses effecs. The maia logic panels vezTe heazed slighely
vizh a heas lazp and slowly cooled ca check JaT tharmal variaz-
tions, buc thig bad 20 effect on the sysTE.
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. 1. Sczews ea 7237 (veilev & dlue) vese zighzened 1/2 0f 2 sus=. This

L3 ag i=pus =3 the SoTenses 1S vol:s lagi=z supaly faz CS7%2.

[ 2]
.

Iz €573l (Teecvazer Pazel) coe locsa sczew wvas found o= 21311
Tar=i3al 17 (lafls side 0f 73). 7his scoev Tegquized lissle =avemess
go thotoughly tighzen, This 4is 3 3ai= steas prassuse switslh i=su:z
%9 logic cha==al 2. es

3. I= CS721, 21TI27 had 3 lcose se-evs. Termimal 17 (sighs side of
Teszisal lcard) had 3 bde tighcemed 1 Sull tusm, This I3 2 cads
steas pressuse swizsh ispuc o legis chasmal 3.

Tarzizal?1l8 (righe side of Terminal 3cazd) had =3 de cightesed 1/2
. & Taza., Tiis i3 3 pressuse diffevencial swissh Z=put 82 tha STRCS.

Logic chaznel J Tar=i=zal 4 (lefc side of T3) had 20 bSa sightesed

slighsly. This i3 3 =ain stean pressusa swissh ispuc 8o the SFRCS.
Ca Saptesher 10, HIS 4870 A and € varas 2izhtemed oo thels sowumzing.
Thass avs 3t3cked switzhes. The switch uniss chezmselves vast sacuTa,
Sut the eatice package vas locss on the =owmting. This suizch unis
being locse vould przbably z=oc Save affgcted syscea cperacica. Teporasy
ju=pess vesm izsiilled To preveant aa inadvertenc =ais scean fsslazica
valve clasura dusiazg STACS checkout.

Og Oczcbar 6§, 1977, tSa Staxza Ganerazsr lsvel {=sc——entazicn vas eimdr.ui :
out. I&C vas specifically looki=g for =oise spikes 2hac could Save

caused an erTomecus :=ip. ALl amalog izpucs acd cuspucs only dad a 20 W
(=ypical) AC zoise. 22 sigmals appeased "clam”. .

Cu Cezaber 8, 1977, eight 6§ chamanel chass Tecorders vere-pataied isco

the gsyssea Jor ¢sntisucus sonissTing. Tha Tecariass vase comiected par
tha atzacled shests. Tl system vas then checked ocu:z foT spezabilisy.
Prassure differencial and Stazn Ceaneraczor lowv level —iys vase teszed.
Sizmce =he S72CS vas blocksd dus 33 low stcass pressure, pressuse sviss
szizs vers iziziazed azd the -izpus 20 the logic vas vesiliad Sy 2 voizstas
Teadiag, Tlhase pressuse switch {=puzy will de fustlers 2astad dusisg he
STACS scnzhly, ST S031.14, Secsicm 6.2, ac 3 lasex dasa. Csomaecsisg she
Tecordars Sas fadizzzad 30 effacs o= syssem opesanilisy.:

-
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253689A
?S36393

2s363%€

2536350
7026364
7D2635C
LT 52938
1T SP9A6

15 7. 2gues
Supply Cuzput

LCGIs CHANNTL

comizCT cacy T3
3C:=2

1-1 4
2-1 ™
2-2 . ™
o
1-1 - -6
s
1=3 s =24
2-3 =2
1% =4
-4 k=4
1= =
-7 =
-6 =
1-6 =2

- =

TIST 2CLNT

r.

1 S7TRSS T=7 (omopbn gl o
CoMTEET SIGHAL

LZAD T

wrrm + | msLrons Rcm GaNE
1-1 e 9.1.48 1
1-1 =7 9.1.48 2
1-1 =9 9.1.46 9
1-2 =5 9.1.43 s
1-3 =7 *9.1.43 s
1-3 29 9.1.43 6
1-4 o= . 9.1.46 7
1-4 7 9.1.46 :
1-5 10 9.1.48 3
2-7 210 9.1.46 10
27 =218 9.1.46 1
1-6 9.1.49 12

=10




INTTT

253637A
2516873
253887C
836370
205253
PDSZ8386C
LT 52936
LS S29A8

1S 7. Pever :

Supply Cuspes
2430
2472
Li9s

COWMZEST CxagN 70

1-1
2-1
2-2
1-2
1-3
23
1-4
24

1-5
2-7

1-5

..,q-l:\“

=S 08T 3

=4 1-1
=2 1-1
™ 1-1
= 1-2
24 1-3
™ 1-3
= 1=
™ 14
™ 1-5
=2 2-7
2 2-7
=2 1-6

10
=10 -
=16
10

9.1.44
9.1.41

- 9.1.41
9.1.41 ¢

CGCuNTS

o ~N o w»m o w RN

10
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@ LoCIC CEAMNET. 3 §T32S TEST CoNNECe S
CONNEST SIGMAL
CoIECT CoN T LEAD 0
o7 aird s -z PODNGT  EEERS <Est Pon asooPoER CEANNTD
253639% 1-10 =6 TR 9.1.47 13
253657 2-10 ™ 1-10 =7 9.1.47 14
251639G =1 ™ 1-10 =9 9.1.45 -
2816392 1-11 = 1-11 =5 9.1.47 16
20825263 12 - = 1-12 =7 '9.1.47 17
.| 7052638 212 ™= 1-12 =3 9.1.47 18
1= 2939 1-14 =4 1-13 128 9.1.45 19
1= S?9A7 2-13 ™ 1-13 =7 9.1.43 20
15 7. ?ovar ’ il T
Supply Cuspuc 1=14 ™= 1-14 =10 9.1.47 15
anm 2-16 ™= 2-18 10 9.1.45 =
2571 2-16 m 2-16 =18 9.1.45 -]
1336 1-18 ™ 1-18 =i 9.1.45 2



' ¢, e :
. * LESIC CHANNES & STRCS T:i3% CoNlicaaatNS <
% CoNNECT SICRAL
CONNEST CovMeN T2 LI 0
porirp LTz et PO ATFTER° % . TEET FOTN: ATCARTEX CEANYEYL
?$3687E 1-10 = 1-10 . 5 9.1.43 . 13
2536377 2-10 ™ 1-10 =7 9.1.43 14
236376 2-11 . =2 1-10 9 060404 21
2¢14a73 =it L e 1-11 =5 9.1.43 1§
Jns26353 o el 1-12 =7 O
| rns2saen 2-12 m 1-12 =9 9.1.43 12
|}
1T w937 1-13 ™ 1-13 =23 060404 19
LT $29A9 2-13 m U 060404 20
. >
15 7. Jouar e
Sugply Ouspue Ll=14 2 1-14 =10 9.1.43 13
2530 2-15 = 2-16 =10 060404 22 7
2672 218 =2 16 T8 06004 23 o~
396 1-15 = 1-158 =0 . 060404 2%
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€3 10/23/77, she STACS again tTipped IToa 2 spuricus sigmal. The SzaTsyp
FTeedwasesr Valve oo steaa geaerazsr No. 2 ve=zt closed. This ulstizacely
cesulzed i= a.walld S:gam Caneracsr lzv level 2Tip i=put 33 the SE2055
aad che syssez fungzioced as facended.

a3 vas the first sputigus sriy racsived sizce Ste chaTs Tasstdess had
beez csznscced 32 the STRCS. AL i=4ormasiocn o= the charss cscld te
explaized exceps foT 3 pToble= oz STRCS lagic Chammel & es=pdter alars,
7630. This parzicular chaznel cu the Tegorder wes iztar=itzemtly failisg,
giving spusisus =Tip iadicasioms. Of the 43 total chart Tacorder chamzels,
this vas tha culy cna thac bad failed.

IS Techmicians "checked ouz™ zhe had recovder chamnel for cperaziocn.
Thay fZouad zhac the chaszel vas sezsitive o acy =echaniczl vidracicm,

it did sesppnd 23 a2 gives Zzpue, and thaz the pems vare :L-h-’r sisallir=ed.

Trem all of the i=far=acicss gachesed 1T vas concluded ckaf the izdicaziom
oo tts bad n:n:dl. cha=mal vas an i=put fsem chae STECS.

The logic poinc under questisn then vas tha co=putar poinz (T7530" Low

Mzin Szexza Praessure Trip). Examiniag other chases indizazted ag chamge |
i3 the izpuct to STICS logic Chamael 4. Thus 4t vas comcluded 2he prodlex
wvas izcar3al 20 the syscezm. 12 examini=g =hg logic conzwel diagmm, i

vas dates=ized 3 IC "ciips", 2 izpur buffers a=d assosciated wizing coculd
hzve caused the fauls, IiC perscouel repliced all of the above equijmemce,
vith tha exception of tha izcercomnec=iag visi=g. The visicg and Suffes
conzactizns vars visually isspeczed, znd no faulss vass chsesved. A
func=icnal logic tast vas pesdor=ed and the gsysce= Tesponded satisfacsorily.

Zover I=zizeesi=g had comctacted Comsolidaced Comsesls C.anm:.‘.au. tha
sanufacs=Ter, and thelir swpresentactive vas om siza che =or=isg of 10/38/77.
e masufactutes also reacozmended changing the sima oqci::ﬂ' tkae T=Co -
I4C par3o=mel had r.‘u.a;-d.

p—

Tne canufacsuTes parfor=ad a Tesponsa tizs check on Yozh fzvur Bufiars

L= questiza, Tha Tusponse Sima tast shoved 30 defacss. TIDo IiC pesscz=al
esnsizued 23 =wouiisT oca 3f the two isput buffass 42 3 Zess sec. Taile—g
of cue i=puc Hulfer did cccur o3 the cest szasz, wvhich iadicaces zhar zhis
vas ttas cause of =ha balf i,

Tha zanufacturaz’s Tepresenzative alsc 2ok 2 lock at tha logiz system
vizh im oscilloscope. He vas lookiag for amy arTaziz, acisy peizszz, bus
svery:iing Iasctad agpeared to ba trouble fTze. Tha Th0 L=jus Yuffers
vill temaia wvizh TEC for fuzther tast and evaluatics, vhila che 31 I
chips vaTs Taturmed to the masufactuser far evaliaciom,

Tha magnfaczurar's Teprasancaciva on 10/17/77 compiled a lise of addi-
ozl poiats they vant counitared. TECs 15K pessccmal ass assiszizg oo
counact up the TacorTidars.
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Af=a= =he 10/23/77 eveaxz, a ssudy vas also eszducted I3 ses LI azy
ginzle 123 VAC e 123 ¥ OC faulz i=ducad velzage dip could Rhave caused
she one=nalf =43 om both MSTV's and clised the 55-21 SU ssmizTal valve.
=wis gsudy Tevealed thaz =0 sizgla faul: om tlesa poves supplies csuld
hava caused s=is proble=.

=g fallcving chamges have Yeaz =ate £ the desizz of e JTRCS since
the Sepca=haer 24, 1977 izcidean:: .

1. Azzsunciator viadows bave Seen added vhera cIisputer alasss
presencly exisc for:

.
. - -~

a. Stean Cenerazor Level Ta1¢/Tull Trip for bosh Chamaels

3 162
= b. Mais Feedwace= DOP 2z1#/Tull T:ip far Sosh Cha=saels |
: &2

¢. Loss of & lsaczor Coolant Puzp Tip

2. A nev aanuaciator and cocpusars ala=m has bae= added fov a
STACS Tull Ti3. >

3. The Tasactisg of all ST2CS relaced alas vill Se delayed lozg v
engugh =3 allov the computer to recori tha eveas.

Thesa changes vill be =ada a3 socm a3 passidla.
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Auxiliz= Teadsu—m Turbi=ze Scvermor
AR o=

3afore dascoibing the =adifizaziz=s =ade 2= the auxilizey
Zaedpump surbiaa (AT77) goversar, the Zoverhot actiss which
cesulzed i3 the 5indizg vill be described. TFigure §-1 i3 2
dzavi=g cf the woodvard Covermor 25-7L stesd sagzizg =zechacis=,
showizg 2he govesmor iz the bou=md vp csadizicz. The saguenca
uf avents cTeatizg =his conditicm Is as Isllovs:

1. “hen the 3odize motor wvas at 3 =lzizw= speed sattizg, the
speed sacting shafs rus was fully ©9 the lefs. Tha Lizk
raised tha csllas, contacsi=g tha basa spead sazti=g auz,
raisiag it and the "I -var 29 as idls conditica.,  Ths pives
beazi=g vould be contacti=zg tta flsacsizg laver.

2. 3ecausa the govermor is cot rataszizg, the spesd sectizg
saTTo Te=aiasg ia 3 fixed pesizica az {4le (as shewm). Iz
cacngs =2cve wmzil oll pressuse Ls availabla.

3. The thishscoev i3 contac=iog tha lov speed sacp pi=..

. As the 3odizs speed ses=ing =ctor i3 Tazared fowasd Righ .,
speed, the f3lloving evemcs cesus:

4.1 Tha speed ui:‘.'.:t shafz aouz =oves Sowvards the high
spard stop pia.

&.2 The liak a.!.‘..:w the eallar s =sve deveovas=d,

4.3 Tha eollar sovisg dovowasd, allows the base speed
setiizg aug and "T"=bar asse=bly 23 =ove dewmnard.

4.4 Tos floavizg laver L3 fixed az che speed sasziag
sarvo piscon end.

4.3 The lov speed 320p 7iz e=d of sha li=k susbes iswnm
cn thae thimhseswv, vhlch pushes dovn oo tha speed
satting 7ilo¢ valve umsil the dashpot land zszzacssy &
tha dashpos plug.

4.6 3ecause the Toactizg laver is acv fixad oz bott ezds
LS stops =gvisg,

4.7 Tha "T"-bzz coucizuss dovmvard, followiang tha esllas,
Tha pivet beariag laaves czhe flcacti=zg lever. Tha
™i"-bar contizues doumuard umzil the Tazaizer scoev

: coutacts tha floatiag lavar.

4.8 The collar separicas fTsa the base speed secsiag =uc
and continuas dovmeard wmecil the $22p piz iz the Toewd

shafs contaciy the 3tap pia Is the speed satsiag shals
sue.
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4.9 3ecause zhe 3cdize =3coT continues D TIcaza the
=anuzl speed sessing kagh, slizzing the cluszh, a
sargue {3 placsd on tha speed 3et:ziazg shal:z nus
Tiak and esllaz.: This taTzue agiinst ke ":"-ba:
causas fzis2ion thas locks 2he "IV=bar iz =ljes.

P )

5. Shen the Turhize i3 scaTsed, the speed seszi=gz seTvo
piscon =aves dowvmward with incraasiag oil flow, izcreagisg
the spesd saczing of the gover=or. Waez tha flcacting lavel
concacss the pivot Yeasiag, the speed setting piloc valve
begizs to Taise.

§. Thaz the pilce valve comtTol land cavess tha sezazisg poTs,
the spesd 3a3zizg sarvo pissmm slops =ovisg.

7. Bacaiuse the toTgus is g2ill presaznt cm the spesd seticg
shafs, the "T"=bar i3 bou=d oy, and the govesmor is a2
2200-2600 pm.

§. Then the 3odiza speed sacti=g zator Ls backad o2 fr=g the
stop, tha "T7=bar falls dowvm 2o ics high speed scop, droppisg
tha pivoc bearing. The pilot valve =oves docvmwasd, facTaasizg
oil flcv £5 the speed secziag servo wazil 3hg hizh speed
eoudision i3 Trached.

9. Axy chasges iz spesd sazTing shaf:s pesizion aTe zcw =sr=ally
folloved by the "T"=bar, pivec deasizg, piloc valve, and
speed 3ectizg seszvo pilstom.

Than the AF2T goverzorss arTived 2t the Soodwasd Covarzor Cecpany
faczary, ooa of ila govesaors vas pliced om the zast stand. Waila
ebservizg the operaziss of tha speed sacsisg Liskage, 4t Seca=a
evidaat thas a si=zplae liak %03 the spesd satsing 24lcc valwve
(plungses) 20 the floactizg laver would allsv se=oval of =ha Sellcovs,
coupliag sprizg, lov speed pina, "C™ Lizk and dashpos plug i3 zhe
spaed seczi=g pilot valve sleave (sae Tiguse 1), This vould
allow the spesd sasiizg pilot valve I3 cvest=avel vhea she =3237
vas sat 13 3 high spesd condizisz wizh zhs spead satsi=g sasvo
at the =i=imxm pezizica (ses Filguse 6-1).

e Taquirad paTts varas zazufacTtmted, the m=meedad jasss Temcved
and the govasmers vass Tuasse=blad. Tha goves=ors vasa Sassad
at the Scoduard faciary and cha Casty confi-med chac cthe
sodificazions did Tezmave all jos3idilicy of =ha undasized Hizd=
iaz of tha govarsors. Surveilliince casciag ac cha szacionm has
also conlis=ad that che auxiliary Zgedyi=p curiti=ze gaverzors
Sunecsizz praparly.
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c.

Pressurizer Pauer Relisf Valve

Cu Septe=ber 23, 1977, the valve vas cz=plesely disassessled.
The 2a2iz valve vas fouad 3 Ye clsgaz. The seais co 2ia zozzle
asd =aia valve diss vess lagped. Tha piloc valve vas fow=d
scuck ia zhe opaz pasitiss asd L2 wvas theught tas the pilot
stas vas bSent sc the pilot ste= was Teylaced and the ascz=ls
guida arma vas clazrmed & £3 Tezove the =atks from the gallisg
of the foreiga =atarial. The 7alve vas Tesassesbled and oz
Oczober 12, 1977, the valve was s=Toked sixz (6) cizes wizh

4 pressuTiszer pressure of apprsxizacely 800 psi. Suriag =his
tasting cthe pilos wvalve again sctuck and =he isclatiom valve

5&4 23 be closed.

The valve wvas again disasse=hled and =der clcsar chsermaziom
iz vas found chat the pilot valwve stam vas aoviag oo far
X3/8" vs 1/8" dasized). Iz was also fou=d =hat the cleasazces
betueen zhe pilot stex and the zozz=la guids vess 250 s=all
(.0005" vs desirad =izi=m of .00L"). The cleavances vess
opened up and zhe stroke of the piloc vas shorsenad by
adjustoent of salencid pesition. The valve vas Zasted agaiz
succassfully by seroking 42 tvelve (12) sizes on Ccz2abec 1S,
1977, at z prassuTizar prassuss of approxizacaly 9C0 psi and
cns tiza at a pressura of I1IC0 psi.

2elav/Tuse/Tizise Chacks

Bacause of tha zissiag Taliy i3 tha pressusizas eleciTs=asic
ralief valve conszal cizmiz, = extansiva Taviev prageaz of
checking all ocher ralay cabizets vas pasfsrmed. ALl celay
cabinecs ia he planc vesm i=gpecied {or =isgiag plug-ia
ralays asd fuses. A dazailad Teviev of dzzviags vas =ade

to datar=ine tha sasvice of ezch =lsggi=g i2em and ity effec:s
on plant operacioes. The one addizicral zelay azd ez fisas
found =igsing verw Teplacad. These vare 2o essanziil funciizms
affsczed b5y the addizismal =isgzi=g selay 23d fuses. The
alssisg fuses and Telay vess f3r gezezacar iso phasa bus
eomcrsl, alasa and Ladizasicny; Trlay cabizats pover supply
and heatas supply cizsuiszs; =z2ia feed = tushize lobe oil
sank lavel fadicatiza; and seaczar c3olast pu=y esmpozans
eooling vacar Tactusa valrvs caacsal.

Yaither the =tssi=g ralzy zor 2ha fises vass comeTolled u=das
tha stacion jumoer and lifzed wise esncoal proecsduse. This
indicates tha fusas and Taliy vess sazoved by micgwm
pericns 1f3ar checkout and tassizg.

-!';.
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Tollovi=g =hig iacident a tTalsing progras vas davelcped and
srasesced. This progTi= was approxizalely eigh: (2) houss of
i=gs=ucsie= a=d digcussisa ccovesizg the eveszs of thisg i=scidexs,
iseludizg 2 decailed coverage of the tTacsie=: azd ke acsists
cakes By ke cperazaTs, aad a Teiresher tTaizing sessica caver-
ing the cperation of the 3tzam amd feedvater Tuptuse comsTal
systea. 5 :

The traini=g vas presancad =5 all i3 the operaziag shifl:z cowvs,
the manage=e=t z=d 322%¢ level engizeess and the QASGC s=all,
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21:34:28 Ssarzup Fecdwaser Valve 32 CT §2 went closed oz a2 " =2ia” of e
* ' sSpeam and Teudwater Rupsurc Comezol Syssez (SFRCS).

% .2.’.:35:13 Received 3 cs=plete STRCS =7ip due 23 lov level Is CTSC 8
21:35:23 Main Stea= Isclacion Vilves wess closed.

1:35:28= Prassusizes Fover Rellef Valve cycled 9 tizes bSelfsrts stizlking cpez.
&9 -

21:36:04 Aweiliary Teed Pucp (AS?) 21 =3 feedi=g 71 Stea= Cezerazar (S2).
AT? #2 d4d not csoe up to Zull speed (J600 =p=), and =he dischasze
prassura vas 30t suffiziexz 23 feed §2 ST,

.

23:36:07 0;--;::-: tTipped zhe rTeazcszas.

-

237447 s:!-:v Teasures Actuacica Sys:sem Iscidems Levals 1 and 2 were
izizlzzed dum =g Teaczor cgolamt syscen prassute less thas 1500 psi.

21:37:33 @igh Pressura Injecsicn (EPI) Pe=p 1-2 was o= azd had zow=al flow.
21:37:49 EPT Pu=p l-l vas om aad had zecml flow, i
21:38:13 Re—=escablished Raaczor Cocline Takmrp flow.

21:40:22 Cantaf=meat TVor=al Su—p =) === on f.:d.:z:‘_u ths Queach Tack
Rupcurs Disk had Slowa.

21:40:36 ®IT 3e=ps wvers shuczdowvs.

21:43:16 Awxilfacy 3eliler System vas stxxsed and ag mer=al ,e':a:d:::cu.

2243341 Taizpad RsactsT Caglazms =323 CC'3) 1-1 a=d 2-2.

22:64:05 Ze—escablished Reaczasr Coolans lezdown flovw.

21:49:57 Puz AT? 77 43 hand and Tan 42 ap %o speed (3600 =) 3=d zhe= lowered
tha spend.

2:53:00 Cosed Slock valve ta Pressurimes Pover Zelied Valre.

22:13:32 Stastad sacond Aeactsr Csolass Makemp 2.

22:22:57 Scarsed §2 T Pomp.

22:27:24  3roughs §2 Malz Teed Pump hack om wish luxilia=e Joiles staz=.,

22:I7:64 Shucdova §2 EPT Pump.

22:33:23 Shucdova il Reacssr Caalizz Mot P

22:43:54 Shucdown #L a2ad 2 AF?'s.

o
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LiucLosuae 2 SIEAN-FEEDUATER RUPJURE CONTROL STSTEN ACIUATIUN

cHAIIEL ) s 10k N3 oo nslol-1 ns 394 ics 1 ™ i w e sr 1
A€ _3161A) pore D) | moje )| SOlE D
chaGic, 2 1Hs 1q1 | us 100 1si00-1 ns 3% 1C8 IIA TR -1y P IA
{c 319n) \ . HoIk 3 wore 3 1QIE ) miE 3
10U PRESSURE HAIM

Biuam Line ) (<8000) g shur suur sHur stug st shut nur st st ST st st swur
10U PACSSURE HAIN ;

Stesm Line ¥ (CCUDI) LITT) ¢ snuy LTI} 4 st it suur snur suur st snur (1171 4 swur sy shut
SHN, - TuAar ;1

nicn (2822 rsiv) st shug sy AT shur siur st st LITiT] 4 suur sior snur snuy snur
sin. - FUAP g2 2

nic (2021 r3in) sy smur | swur ({17} 4 siur sty 11111 ¢ ATIT] 4 sHuT snur suur st snur sl
LUy LEVEL SC )

(¢11™ sun) ST siur shur snut st siur suur (11T} 4 siur sur [ 107} st syt snug
104 LEVEL 3C' 2 )

(<11™ sun) 111,11 4 iUt ST sur ST snur st st siur SHuT st
lﬂi!!ﬂ;ﬁ_!SLj!aﬂ’ — e . = — e

. . .

CHANEEL | 5P A He . log s 106A Arielo Ar 1849 Ar G080 HALR

G 3787A) I CTTTLT S
éhhulu. i §F s "y 13y iistalk N2l N 1131110 FIn

{c 319) .

10U PRESSURE MALM ored  |oren orn ortn

B1CAN Line § (<4vol) (1] 4 ([0} 4 (11 4 wotg ) jnote | jsnur st woie | [morm 0 ey [ 11,13 ores mir .
101 PRESSURE JAIN oren ore | oren oren

SILAN LiE 2 (¢s00f) sHup swur | morg B |snut swur  [nore )| worE 3] swur swyr  |rore 0 | orent siur | TRIP
sti-luar G i :

HiGH >117 rsin Nt spwr | orew  jored smur spur | orem | orem (1] 4 st ored | oren | wmir
sin-avar 3y 2

men 21017 rsio ST Bnur orm oren T saur uren oren L {117] 4 shwr oren oren mir

1o JEvEL SO ) Jae w )

(" sun) T siuy | oren  |oren swr st oren | oren siuy 110 ] oren | oren | YMIP

Luw LEVEL SO 2

(1 sum) ({14 snug ored |oren e vt oren oren sHUT shwur Joren | orem | TRIP

oren joren )

1uss or 4 pc rinrs HOTE 2 [novE 2 | swup sy oren | orin snup siur  jorew | orem | TRIP

———

HUIES)

1. 1t Lotk main stesm dines ove €4NOF, thess valves shut.
<. Theae valves will met open IF UM 1) ond DR 02 (DN Suation [rom RCS) ere open.
J. Theon valves ore closed on a ly channel telp.

D
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s Q. Svegce= Desgssiszziz=

Sceas and Tescuazes Rustuse Cantwnl Svsce=

l. Cazeral

The ssez= and feeduazer Tuptuse ozirol systes (STRC3) Ls as auszmasis
systez desizmed 2o protect agaizst the follovizg i=cidexzs:

4. Mais gtein line ripturs, eizher cpstTeas or dovnstress of =ais
staxz isglation walwve (MSIV). This esndizicz, 42 allocved oo
tocasd, could rapidly blow dewa both stea= gemeralars, resulsi=g
23 a3 tapid RCS cool dova and thereicre 2 Tapid raac=vizy
4=sar=ion under cartaia corm comditioems.

4
B. Eain fasduater line ropsuse. I om the staz= gesesitst sida
of tha feedvatar check valve, this i3 appro==actely cha sx==
accident as the stexm lize roosuce; cn the faedwacer side of
the feesduazer check valve tids resulzs 43 3 cocal loss ef
{endvacer. i

c. Lloss of all Zecduaczar. . This (as vell as the above {acide=z3)
. ezuld Tesuls i3 beliling boch steam generazars dry. 1 chis
hazpens, thers veuld be 20 stasz svailabla for Tummisg auxilizey
feedvacer pusps ©3 re=cva decay hea:z.

d. loss of & Teaczor cocolins pomps (RC2). This resulay 4= lass
of Teaczor coolaas flow and thesefore auxdlizsy feecvazes is
sesded to as=ablish ruacTor comlant masural eizcularicn flcow.

The S7ACS, upen iadicacion of conditions a, b 23d ¢ above will isglaza
both s2azm gemarazors (closa the 3aia fesdvases valves and =3in stex
liae valves 2= t=ip the tusbine) and szazt che auxilizzy feedvaczas
systea. Auxilizsy feedwazer i3 initizced =5 kaep steaz zvailable for

the auxiliacy fesd puzp tushbizes and © se=cve decay Seas fTom the Teaczor
coolant systma. Czcs this &3 acz=o=plished, tha opecsacsT will have ize %o
begiz a cacl dova i3 an ardesly sam=er,

2.

Dasiss Crizasia

The dasigs czisazia for the STIS and the auxiliasy Zeeduazes
systex ase as Jollows:

4. The systes =ust pesfer= ity safacy fimesicnm afzas 2 3izgla
aczive failure has occusred. This seams thac the sisgle
failuyre of any poves supply, ju=p, tuchisze, izsToumenc or
contTol systam logic charcmel vill aot prave=: tha syscem ftoa
reaovizg decay heat 722 e Teaeidr coolimz system.

B. A 233 scteza lisme break upstrex= of cthe MSIV or a =3ia feedvacar
bresk dovnscseas of che =adn feedvacar fsolizisn valwve will
disable cne 3%eziz= generacor. Afzar this evezs bdoth auxilizey
faed pu=ps and tushizes vill be alizmed 0 ks Temaisisg imeaes
STexn ge=eTitar. Tals Te=xi=i=g staac ge=at223T has adequase
capacisy t£3 re=sve the decyy heat fTzz the TRacIaT ssclas:
systes.

->
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Funsziz=il Descrissian (Refar 2o Taclasuses 1 az=d 2)

—

| *he STACS i3 divided f3v redundancy, divessizy, and tasSabhilisy

ixzg faur logic chazs=els. Lagic chaz=nels | azd 3 fass cka=ael |,
a=d logic chaz=els 2 a=d & f35= zham=mel 1. Iz one cabize: cze
logis chamnel hag an AC powvas supply, ths othex 2 DC.supply:

Logice : S .
Cha==el Cabine= Psuer Suooly

1 C3762A Tl (1207 AC)

. 2 cs792 Y2 (120V AC)
3 CS762A DIP (125V tC)

. 4 €792 D2? (1257 oC)

. . .
Zack logic cha=ael recaives the followvizg ismpuss waish vill eause
iz to c=ipn

8. Six pressure swvitches, two om each =ain szexn lina sat
at 600 psig dacreasing and oma om aach =ain stazm lisg
sat ac 530 paig decveasing.

b. Tvo main feedvazar prassuse differemtial suizzlhes, cna
from each =aiz faeduacer lisa (see I=closuza 1 far se=siag
points) satc ac 177 psid staan gemarassT pressuse highes
than maiz feedvacar lize pressurs.

€ Tvo level TTansmitters wish biscables, oue on each stam
gEneTator sat a%-17" decsaasi=g level ca tha sTasTo)
Tange.
——
d. A contacz Ssom A0S pumpy poves sansiag c.‘_--.r..zz esasacs
opens cn loss of all fous 2's, .

"h. STRCS cabiamss cousisc Sasically of az AC 2ad 2 € Pcuer supply,
i=put bSuffecs, logic oodules, and cuspus ralarys. Ths cutjus relays
de-eaergiza t3 actuasa thals associazed eguirsess. Tley d.:a surs
aut a lizhe on tha cabizer vhen i3 tha =iprped szace.
F
Lach i=puc c©o S72CS has a cast suitsh and lighs so r....:::!::‘.;
of zhat inpus can be inisiiced for casiiag pusposas.

The ocuryuts from the STACS avw comsacss frTa tta cusyus Talays.
Shass coaticI3 31Tm i3 the concsol cissuisy for the STICS actuated
sguiseens, Mags cooponents Tequisa Swo STRACS logicz chammels 2o
tTip co ac=uats. See Eaclosurs 2 for a liscizg of aczmazed
egquisaentc.

Thers i3 2 block featurs associated wvich ths lsv stean prassuce
zTip. 70 pravent the syscem fTom aciuating om cooldowm, ezch logics
chazmal has a "bloek” puskbucsisn on C3711 and on zha STRLS eabiaec.
Then s2aaa pressura goes below 530 psig a blozk per=issive lighe

i3 zecaived en C3721 alomg wvith anmumcizssr amd cscpucar alar=s.
waen the Yloek busziom i3 jusbed, the charnel vill not =ip oz low
stesn prassuse and 3 "N STM LOW PRISS TATY ILO" lighz i3 aczuated
on C3721 as vell a3 acsunciassT a=d cc=puctas aliT=s. O3 1 heatys
the Block signal 43 auzomacically Te=cvad whez the siax= genaracar
prassuce exszeds 6§30 psig.

(11
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There is anocher bleock which is ucilized o2 cooldevm., -If the
dec3y heas svstem sucsion valves Ircz the Teaczar caslans gyssen
{DHil and 12) arm cpaz, 2his block vill prevent the openi=g of

the gteaxs inles valves 2o the auxiliasy fesd pu—p tusbizes. This
prevents the STACS frea starsizg the auxiliasy fesd puzps whes

all TeiczoT coelant pusps ace sesused oz shusdows. This "bloek" iz
auso=32ically rescved vhea the dezay heas sysse= i3 shuz dovs ez

$CaATTSD. ZERe

Svsse= logis .
a. Tis rTesponse of the actuated compome=ts depe=ds on tha ITpe
of eTip: (raler to Iaclasure 2)

L, Ca lov staas pressuse on one =ais stezn liza, Soth stexm
;. generazors aTa isclated. I= adelizisz, both awxiliary
d f£eed ni=p3 ace 2iigmed ©o the sTeam gemerzazar vhick I
2 above 600 paig.

1 boch szeam gemeracsars go below 6CO0 psiz, both szex=
genarazors ass isolated and ns awciliacy feedvasas i3
iniciacad. :

I2 any other toip (such a3 lov stazm gemeratar level)
accompanies 3 lov stesm pressuTe CTip, the valves wvill
aligs pes lov stzan pressuse t=ip logic.

2. Cn hizh fgedwatcer praswmre diffgreazial or lov somas
§eDerizaT level o= cze steax= ge=ari23T, both staan
geneT3ZoTs ate Lsolased and ezch auxilizsy feedwates
pu=p 23 aligzed 2o feed LIz Tespective sTaam gesarazaT
(1 co 1 and 2 2o 2). :

3. Om loss of all four Teactor esclint pu=psi~ dach auxiliz-y
fesdvacter pu=p i3 aligued T itz Tespeciive 3lgzx gesarazorT.
Tha 3tman geazaTaisrs e not Lsolated. 2

4. Cum all of tha above evemcs, tha tusthise i3 T=ipped by
the STRCS.

B. . T2s auxiliacy Spsdvases P=p gover=sr csussol swiszh i3 the
ezatsol roca bdus has ] posizicms:

Auto-fsseazial (STICS)
s .
Manual ¢

I3 the auso—essantial position, the auxiliarcy feedvacar pu=
iz i3 auts-—esseacial lavel ooacssl. Iz the ICS jposizism,

the auxiliasy feedvates pu=p i3 oen level comeoal oz thae

1CS; via the Hazd-Auto szaciom. Ia =anual, the auxilizry fewd-
vatar pusp is comesallaed by the cpeTatsr vizh the Raise-Lovas
svizeh, . .

—
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€. The STACS scarvsiang of she auxiliacy fesdvate: p=ps vill auso-
=acically resat oncs the iy csndisiom e the i=pus is Tescved.
Sene of the valves, howeves, will® sasusz 23 thels osigi=al
pesizies uztil operased i=dividually Zwcm the e=msTal Taem or
4 sev £rip esandislon ccsura.

[T

I= order ta undasszxmd the opezatism of tha STACS svsiem, iz ig
best to follow the various systea acsiocs umder sevaril acside=s
esnditions. Tha followiag cases wvill be counsidezed:

4. Stean Line Ruptuss

5. Taedvazar Linas Zupsuss

c. Loxs of Fescdvazes P=3s

d. Loss of Tour Raaczor Coolaant 2u=ps °

T R

Eaclosuses 1 and 2 should bde used as a= aid ¢o undeszzandi=g cha
desczipsisn, All discussions assuma 10CS F? operatiom as stass.
Scma ooa=STACS actios=s acm considated €0 aid in umderstamdiag the
sTansisns, .

(1) Scexm Lise Ruosuisa = Assuma stexs lias 1 shears docustrexm
of MSIV., Steam prassute vill Tapidly drop. Chez eizher
stex3 ge=arator ruaches 600 psig, all fou— logic chamels
vill ezin, isolaci=g both sfeam ge=aracors. (See Izclasusae 2
for specific valves.) The ¥SIV cakes Ziva secsnds co shus,
the =ais fesdvazar L{solazicz valva 15 secomnds. 3och stean
lines will procably drop Yelow 600 psig, thasefare, ar=iliz-y
fasdvacar vill noc szart =il one steas 3e=eTaIOT Tecovess
€3 above 600 psig. Auxilizey feacvacer pu=ps vill alipm ax
descziled {23 Sec=ion J above %o fsed tha stesn-gensracor
that fizzt recovery to 600 paig, wizh Soth suxilizsy fpad
pu=ps. Tha STACS will t=ip tha tuchiza. The Taaczar will
:Tip on lov prassuc=a.

“hen boch stexs gemeracors acte above 500 psig, the tTip eondie
2icn autcmatically clears aad the itscaphesis ve=z valves
327 be usad oz pressusa ca=tTol caolicwm 4L requised and
pTovided no other tTiys aTm prasant,
(2) Teedvazsr Ruoturs line = Assimae feedvacar lise 1 sheass up=
tTexa of the faecdvazer line check valve. Tesduzzas pressuca
will rapidly drop. whea eizher {eecvacar heacas d-ops oo
177 psig lass ctan sTaxm gemeT22oT pressure, tha S7ICS wvill
f£30lace Soth scaam gemeracasy and alizm thae auxiliady Zeed
puzps ©o their respeczive sctasm gemarazer (1 20 1; 2 20 2).
Ths ruacsor will czip ou high prassurs azd the STACS vill
triy tha curbine. ) s
(3) Lloss of Faur Reazczar Cooline Puo—ag =« I 211 four reaczor esclant
pusPs STip, taa sSurhi=ze will da =ijpad by the STICS aznd cha
Tascsor procectica syscea vill I7i) ha Taaciat. The STRACS
vill iadz<zem auxiliazy feedwvatas. Tha steiz geasTacars vill
not be i{solicad.
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