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On Septexzses %, 1977, & series of even:s ezzurs
Unie ) vaieh Tesultedeln Cepressusis tion of zNe
Sermal CPeIazing pressuse ol 2150 235¢ ¢ 2C0 ps:
Sinuces, atd the release of 4PprExizitely 4,000
the fors of szea= vizhiz che €3ncaizzess Laraugh
quench taak Tuplure dise.
Oz the afterzoon o Sazurday, Septexzter 24, 1977
shut down »p TeP2I 2 leak in 2 pressure Sensing

Line fron the turdise Ss¥erniag valvaeg $3 Ihe turbise <3las.

AcIor vag being hels €rizizal ;- 4;;:;:::a:oly 5

.A: 213 hours, 3 Spurious %a1s ITI2 oczusrag ia
fudture Coszral Sysze= (sr225). This causes he
vValve o3 she N¥o. 2 s:ea= $2TeT237 (vaien is zhe
Shis poves level) 2o elcse. Clesura ¢: this wval
Ko. 2 s:ea= dneracesr level, whien T323 resulized
of the SF2Cs ip- ekis eonditios 224 =iziazisn o
22lziazian closes BoIN =aia $3222 Iselizics valy

vater flov 2o 50IN siez= dT3eraters f-aa Sheir ia vidual =

A liazy :a:::::;s. . .
* - The hals ETip aad Tesulzdsz fuld TI2 ef zhe sT2
12 hea: fezoval freo. the FIIZ2TY svszes 222 2 ez
PTessurs rige i3 zhe PTIZITY svste-, The pressy
Sysie= caused the Pressurizes Pever religs vilve

then Tapidly escillazes :lascé-:o-epc: &3 TEXitately ais

Temained iz the fuy SPel posicies.

The feDerazyre TIse iz e sriza SYSie= caused
Pressurizes level, az? zhe Sperazes =mually STizse
- .

i3 Pressurizes level asps Xzately, = =iaus
©2 the STRcs oczurrec,

1. Sthousy PR

ed 2= the Muvyitdesse

Suvsie= T2 2
‘. " .
sxima. &N §
el iz

the =zin naline vas

»
€inneszion un 4 iteas
e o=

< thermal pusev.

%8 Tleaxm Tasuswier
wat

arius ".J"‘ e
TT2l fgad pesd 3T
sulied fn 4 low

ve Te

% 2 zzr=al il eTip

goni nencs

s~ She STRES. tand=

83 and inizliten fée
s teaussTives

e
€3 caused 4 f'J"'t.ff- /
:res::a:’iﬁs tewpeTalure
T® Tise iz che pyiZATy

iy valve

) li -
:‘m.. wind

~

S Imgrease Lo BB

2 the reactur nz
d-3eT the hall FELp

The pressuris,. POVEr relief valve, sg Rt 1) eper sogrsdun .eviilr
Teduced the PTIZITY systes FTessure, aad , Safezy Tezryuzes Aok 30N
Systea (§7A8) ETiP oczurred 5- the 1500 ag: Seldein: of =34 Vf‘“f:3
SyYstea. The poves TRIIeS valye €iseharie goes ¢o ze i i
soench zaak, “hich becize overlicased a=: SvarTressuriz, o sl wup FSISTATEL

L =inuzes aizer Teaci:s STI? zhe TEPIure dise in this
te ovcrarus:urc. venting :Ne Steas iuzo =, €onliinzesne, fae
STIZ, the operaierg Cl2gn0ses the ressit i

20 =iauses aizer rpactes
the Prizary S¥sten dc:rcstu.;:a:iea 25 being she

22d Irea the conirol ree= closed zhe S8terized bloek Vilve uliewd of
fer=izacizg =ne loss of PTizary eselame Ll

POVer ralies valve,
toataizsens,

Subscquen: Cperacer dctizn using =akeup 2sees amg higa PTesr

Pu=ps $Iabilized the PEIZiry svsze= Pressure ang
centrolled shutdown :p cold xhu:doua'candi:iens

i reiiuved éue
Ailur'l"‘::.ly

T
PE¥ar seliel = e
the

the

tujecsion

y «a 3nd a
PreSSusisype Juiv

lollouod.
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The zajor Physiczl fazage fres s=Ne Szides
insulaztion ez che i3ver patt of the s, 2
ceived he Jec of sceas €ez=ing Itex the 3 e cusneh :
ventilicing duc: ia che area of the guenzh K vas dizpled

SiTalihcening, Temncvechree panels of relleczive =e2eal insy:
Tequiced Teslazezan:, Iniry iaco zhe Cenlaianen: vas =ade a:
Seprezbesr 25, 1977, fes clezayp eperaziong,

1o the refl.
senerazer, -

Another evea: ocsurTed {a the course of thig incidane thae o<
contribuce TateTially o the 250ve evenzs, dusz di4d Tesuls ia
Ste2n jenerazos 39133 dry. This vag the failure of the YNeo. 2
feedpuzp to come 2 20 full speed T3llewing =ne STRCS esip.

feedpuzz caze ©P £ azproxizacely 2500 FPE and siayed az ghis
vith co flowv teo tie $I233 geserztss uzzi) FFTormzcely 12 -
alzer reacsor STIP, whez the SPeraiers plazed i:: e3ngTel is -
brougas i3 83 %0 Iull szeed (co=snz:in leecvazer fioy 0 tha
Zecerater), &

Tae depressusizazicn el che PTIZITy svszea Tesulied i: grea=

23 the prizacy SYsiaz, du: evaluazies %23 shsus there vas no 2
bollizg iz she cere. . The Fressura/tezserazus, iTansiencs s -
Sysiez cozzznesz:s ingludia the-stezs §2T27atsr, reacizs cecela

tsT,
‘and fuel wera severe, Sul aaalvsig 202 sudsesusas PUS2 teszizg

showm tha: these fTinsiexzs arp wiilkis ghe Cesign allewadles 2
30 detTizaszal effacsg 4Te o be expaczzed en ihe zrizary Syste
oT fuel. .

- . .

Sys:ca/c:::onc:: :a:::;::::::-or faluse eezuTTed Ia th-se are.

(half-rrsy iniziaziza), FPreasusizes zeuss Telied value (esecils
failizg i the ePez sesizien) ane a=iliay fesdouns (Failuze

YP to full spesd). The causes of these :alo;t:::is:/f&ilu:cs

izvestigazes ang esrvezsive acties iakes 2o FTEVRII recurTance
Addiziona $ysiez/ecuiznens Socifizazisng Z2ve Seae= ceSpletas

initizced, ame addizzzazy tTaialzg tas ees izniziazed po sITan
the sysze=s iztellizesze available 15 :ha CPeTaleors a=d faei:s
OpeTitor actien. \

S Do tize Curing :%e S2quence of svenis wvag Shere any jeepasze
healsh an¢ safezy of the . pudlic o= ?la=: Srefazors, and ihers
release of :aeica:::v::y £ the envirszsgss, AZzivizy levels

the €ostalinzaz: a2 =ne ti=e izpedez Sliizzens dZcess, .

ALl safely svsiens Perfor=ed their ¢a

$i52 funesicng fa the pre
=2zner. Cperazes dcion was tizaly ga2 FIerer ihrsigaous the

of evescs,
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. AT the tizs chig incidens OccusTed, the Traciizeces daza logsing

$/slen vag in 3¢rf:== which recorded 22 high zpeed 3 AuTder of
' Sysle= Farazecters cha: vould 30z Save beex 2vailasle on Such a tize
' base faTouza nor=al $222icn i{astr=enzazicn 222 reczsrdg, his ine-
ferzazica. tojecher vizh zhe CoZ3uler alars 10;:;:;. ras Perizsed
. 4 very dectailed plotiing &7 the fT2asien: condizises ia the prizasy
: ' and secondary sysceas keyed co :ne Systex, cozponen: aad Cperazor
' . aczions. This daza {s Plecied es four Figuves iz Zxhives 3,
Tigura 1 is an ll-cizuze ploe of PTiZary systea PRI2zezers fram
one (1) =inuse prise S0 even: Zmizizsion (57228 nay: gsiz).

' Figuse 2 {5 a 120-ziayse Plot of :h=ee PTIZIIY systes FaTazezers.
o Tigures 3 and & 4Te ?S-zinuca plozs o PIRSSuTe and cesperazuse
' 35 foz szean §en2Tazors No. 1 ané Me. 2 Tespeciively,
i . i ‘
. The evesz: szazied 2% tIms 21:34:20 (T - 0) on Seprezdes 24, 1977,
- The planz vas i Made I wizh Jover (MuT) = 283, The zurSine had Ses=

shutdeum earlier in ehe evening o reszir a leak <=

is
i3e

the =z:ia steas -
s
°

1ise az 2= izstruzess f3xneciics besvesa the tush 9P valves aad
the Righ sressuse SUT3ize. Az this rise A half sris of ke Steaz ans
Tescuazas Ruzsire Comsors) Sysce= (57223) vas indizzazed ¥ an uakasus
. . 7 Sause. The ITLY clsses the STariuo fesdvazer valve 2o YNo. 2 Sleaz
. et Senerazzr ang $ispped 212 feedvazer to this BneTaisr (a3- shig lew

PoOvVer level tie 23i= lescuazer Block valve ig Closed, isclazias *he

¢ asiag
i, e e T =ais feedvazes crazes) valve). The low level alazs vag Teached 2=
. %o, 2 stez= Se3eraisr a: T e 22 sec. Zefore the CleTater cowld

. idezzify aaa €3TTez: the PTcdlez, nis iew level ix ye. 2 zieac
Staetacer S2tTecily praduces a full erip of the ST2CS. Tneg csip
clesed 3 2313 sisaz L3clation valves izd feeduzses isclazien valves
in both iszez= §22eTaters (T » £5 sec). SRS snizlasien alss sogee

sien Tied
W both BxI1iazy fepcugces PL=Ps. Tha ausmber ene PP pericstmed as
inztended, fovever, mimies 50 auniliz—y fseduazes Pen? enly came up

€2 2600 3=, fasuificies: zo feed izs szezs §elezazzr (Ne. 2),
The less of feedvaresr, #i-5: t2 one aad them be:y $i2az generazoss,
Caused an increase i3 Teac:er €oclazz tez;erasus + WRick resulied in

« 22 Incresse i= PTessurizer level and Teacisr ceolins Srsie= pressure,

4 AT 2255 »s:ic ihe srassusizes eleczrezzese Telie! valve Teceived an
epen sigmal, During =4 nex: 40 sessads, is Tezeivad zpes, 2a¢ close’
$i52als, eysled :lesc-:a-oaca Rize zises and Shes Tazmaises spes. This
PrTevides senllzuzus veae Path Irsz she Frassurizer 29 ihe guench
fank. Whe= PTessurizer level rase te 290", :he Sreracer Sincaily
STizred iNe Teacier (T @ ) =:in, 47 sec.). Znergy &sc23ing through

3 the eleciremazie Telief value and =213 steas Telia! vilves caused a3 .
" . Fapid cooléswm and deprtessurizacion ol the reaz=o- €solant systes,

Reaczor coolant sysze= Pressuce drepred to 1500 ?SIC (T = 2 ain,

51 sec.) iniziazisgs che Safecy Tea:ures Actuacics Svstes= (ST18).

T™his siarzed the Righ pressure iajeciicn pumps ind closed certain .
Contaissent iselatica valves,

.
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During chis eveni, the pover-cperazed relief valve opezed,
oscillaced closec-to~open and Shen failed :0 close amé
Texzired i3 the o2en posiiica. Crerazzes aciicn frosm s2Ne
control roes closed the isolazica valwve ahead cf she severs
relief valve 2502 20 =iautes af:e- Teactor trip.

The reasons for che escillaticns and the failure of zhe pover
Teliefl valve zo elasc’atc discussed Ia 307e dez2ll Yelow.

The stea= tusbize~drives aozliary feecdvaces PESPS 2Te 2 pars
ef the SFRCS. Upen 1= SZatien ef the SFACS, the dwdliary
$L2a3 supply valve to the feecuazer PSP tutiise cpened zs
called for. The Ne. 2 dudlizey fesdvazes PUSP Tuilize exme
VP 3 2600 3z and resat-ed 4T 3213 soeed razdes shaa csz-
S=uing vp s 3500 TPR, vhich is the Cesigs speed. Coerazes
aclien 2t 14 =isuzas 27%eT reaczer STIP Srougas shig R Y
Lo desiga spead 5y placiag the semITol (i e esnivel raez)
D zanual., Tailuse of this pi= :p €33% ud 5 speed did nes
Saterizlly ceziriduze ro S2is sveszz, Su:= €l resuls fa che
No. 2 sterm jsnaTaisr beilizg éry, wiieh addes 2o he Traxsiens
eoadizion iz =he PIizary syste=.

The reasoss fo- this feedugzes PR turbize s eso=s P 2 szeed
aTe discussed 43 dezai) Seleow. .

. . *

e .

STRCS )
The iniziating even: vas a Stea= an2 Teedwazes fupiuse Concro)
Syszea (STRCS) Crannel 2.::::::::7 O32=half Iris fras & uaksews
Cause that wvesn: back e ner=al efcre the $33licn cszdutes could
Tecord the source. Tois ene=rall i) czused :she folleving

evezts: - . k . i
1. The $2arive feeciazes szl valve (52
© §anerator MNa. 2 clesed. ry 3
incide=: oa szez= senerase
2. A ene=half Tip en Chaznel 2 sealed in on bosn =ais=
steas line fsolazien vilves (MsI7). T=is one=zals iy
desnergized 3: leas: ene selensié valve o= eich MSIV,
* aad Tesulisd iz g “ua $33 Is2 1 (1) Tene” a2t o= the
Slaica cespuzer fos Sogh MSIv'sg.

r‘ ::ﬂo 20 ; % -

s Sez=eniary cne~half ITI2 could have Seen cazsed by

"8 sputious cemzas: opening or a2 lcose Cennestien i= a

vire ia a SFRCS inpus sigmal f-2os 3 sTeas Zenerazer low .
Pressure sviceh, a $I222 Jenerazas lov level Siszadle e

2 Dain feecvaczer nigh sressure eilferenzial svizeh. . Ths
=o3entary one-~half ST2 e2uid alse hsve Seen ciusad by
.trouble internal zo che STRCS cabiness. All possidle

Cluses wvere investigazed. 4 2 resuls of chig invc::i;::Loa.

- .3t vas determined thae & Ln3ul buffer casa S2c fafled,
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e=T83icnts

B .

During x: rapies Cesrassurizacies event (see section 2 ase
" 7

and ExNiv:is 3.7 =1 threugs 7=4), eNe TRACIDT copla-

Pressure drosped f-- adout 2103 PEig te abouz 930 pPSiz si=

74 =inutes ang eTicvally recavered 9 12¢o P82 iz o hoyr

(see Fizuse L-1). During tarig 7% sinmuses the reazses eoola

cutlet feTperazure ércpzed 2= varris = about $80

£o adous 533 7. APFTomizacaly 315 Sinuzes af:a: this fagzea.
é

teSperature change, 2 s slovar aad $Taller Sederazurze
change frex $¢0 7 £ 305 F ocourres Over a 2lezinys, Period.
Follewiag chig seczni lezperazus €ezTeaase, :he seZDerazure
§7adually incrpaga- GVeT & 2-hour pesiod ro 528 7. The rea-
coclant irlec STt erazure changes ans duracisag “eTe sisila-
these of e rejcnas €20la3z ouzl t=7e (see Tizuse

e Secozdary side FTessure i stes- Z23ezaier Yo, 3 Teached

Baxizus ¢f 1050 PSIZ and dazrezsed 32 adbous 382 852 wishia

1S cizuzes (sae isuTe L-3), ae sessnzary sida Iressure i=

$%eas generazer Mo, 2 Teizred 2 ST ef 530 ?siZ, deeress.

to 610 psig iz 14 SSRsles, and resummed ©0 20 »sip ia 2 ala:

?von:y Einuzes lzse- SN2 zTessure is $e2z gemerzzer ne. 2 a;
- decTezsed o 613 P8i3 an¢ sTazually Tecaversd gvar 3 1-housr

: 3.

“period (sce Figuza ¢e8), .

Analvsig o¢ the Tea-sae- Ceclams Svsram

BV has cozaleses 135 evaluzsicn of e Septenier 26 rargie-
and n2s foune 83 ham=zul. shers er leng-cem= tlfecss ea tae e
€oolant sysze= eSTsonenzs. Tes this evalugss i1z vas comse~
tively assuzed SR2T the 12z PeIdeTature dezraase fczurred -
the imizial Tate. Thig Sesulls iz 3 (5° 7 CecTease im the re.
€oolazt ousle: teZperizuce cvar 3 f-nmizuse peried.,

The design SPecilicaziss ¢
evaluaties of €0 cyeles ¢
izcluced a Cecrease i =&

to 800 *siz, a thange i=s

T Cavis-Zessa U=
& 72312 lazressy
©® Teazisr eszlane

evene, wh:
Izea 2209

=& Taacier esolas iveragze
teperature feom 563 7 0 23 ? in 18, SZsuses 2 decreass
secendary ‘svgzas FTessiTe 1

The =ajor Cilferencs Teiveen :Ne 2ciuval cransisss and the les:
Cracsiens ig the rate ¢ the tezperazuse change is the reaces-
coolazs: $7stes. The ae:. i caze of TeTperazire cthange wvas iz

the rate of ihe cesizs iTansienz, Bus the ss2al SeZderature ch:
vas only 78I of o S ol e Cesizn STInsient., The net Tesul: :
that the f3:: S8 usage of :his one Tasid dc;:essu:i:a:td& is 3%

.
the sazes a5 that predicced ¢ T ene cycle of e desiga transie~
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Y. % 3
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1)
{ As a z3re ¢irec: co=3arisez, the traasieas evens ¢
£ . © .+ 3Falyied for :he reacter vessel shell aag €e=nareg

’ tTansient. The resulis wvere zhar IRt range ¢g Sher=al rac:e

E7acdien: sirags for :de actual transiens vag 5400 Psi, ‘ane¢ -

Tange of thermsl Tadial graéient SiTess for zhe design trsme

. ‘ : vas 6600 pgi, <his cesparisen vould se TepTEsenzazive of es.
thicknesses throughous ghe Teacier coolans $7%%22 pressusre
boundary, o

L S
-

' The eonclusicng ¢f nhe analysis are:
. cent : 2

1) Stresses ia the zressure Sauad;:y éid noz exlz2ed cthose

Already calculated on design basis, Tmig is verified
by the aciual pressure neoc exceesing 2500 P3i3 and the
t* thermal STaasies: being lass Severe thas a2 c2xbinacion ¢
- A . design STansiezzts for Tapid dc;:c:su:::a:ic: azd a

Feacter i, . .

* . B Facigue 1ife o2 the re2czor ccolan: €SIPozents is ne:r
- } ’ alfeczed 47 caq eyele ¢f che Teacisr rip cesign traasie-
and vo cycles of 3 Tapid Cerressusizs e Cesig= ‘transg:i.
aTe considered to be used for shig STansismz, oo eycle:
. ;* ef =2he Taxsd d:::cssu:i:x:ic: STinsien: a-e Secessary Se-
. . : Cause the 27 $7/stex vas aciuazes Tice dur the even:

) and vo cycles 4T% Netessazy 2o Tellecs ¢

- ASTEATmis PTessure izjeciien sezale, .

2
- .
sie
: }4

: . The effec: of the entise svent en tNe
J 82z gemerazgrs €232 be acczyuszas o by g
the desiga Llazsiens feo» Tapid ec;:css:rizzziea iad one o
of zhe cesigz trangs 3% fer loss of 2, iva

'

I

{

i )

| pE ' . (3 =aa elfecs ef :ue chazge ia Vater level om sne Pressusize:
' e has a vem SineT effez: on the Fressurizesr gheld siTesscs.
} { The FressuTizer N, Saen Frevicusly 2nalrzed far the thes
i - ellezz of vater-szeaz= interface, za2 the chazgs of level

! |, Coes mez affpc- That analysis, ¥

!

!

'

'

i

'

T=al shoek should eczus 0 Ne heazers,
Tt Ceazzivasee €ue 20 3 leuw vater
A8S Teaciivated =21l the level Tectveres

ey - (4) o Significzas
. S bezause the hea
. level senscr 2=

oo
~
f e
“

. (5) »xo Cymamic effeces VeIt caused by sh. 2218 pressuse dezre

. Yo specific Analysis was cdoze, du: a Cimasmie Tespinse of -

. shells woyuld Tequire a larze FrESSuTe chanmge is he cries
=ill:sceoaéx, and the aczual ctange vas o the scale of =i




Aadh o 0w o

- -——

!' . - -
K. ; - iv -
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.
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P
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The reduced fszedwater flev to £le23 Jnerater YNe. 2 vis meg

. © sullicient to maimzzin a water level curing the fisss Iive
Binutes of the even: ané :his Siean janeraisr helled €. The
PTizary concern wiii a €Iy generator is the iude o shell tea-

$ pPeracture dillcrence. 1a this eves: a vacer level was escadlished

i : belore the sys:igs cocléaun vas $taried, and acsestadle tude o

shell tezperature ¢iffesencas veTe =2imzained, This candizien

i3 sizilar to the loss of feacvazes Cesigm Iramsienc, folloved

by rescare of a dry pressurized generatar usizg the amliacy

——

feedvater systez.

-
2 The burst rupzure ¢isZ on the FPressuTizer quench zank Tesulzed i~
4 streas of steaz and vater imsingizz on stea= ganerator Neo, 2.

. This sireas rezoved a seczion ¢f insulaczisn 310 Rizh and 20° wide
s i . froz the lover shell of zhe generacer a2=d impin
Y ! the generzter shell. The tesparazuse of the iz

Assused to be 21129 7. 4 comserviziva evaluazis the rapid
le=peTaiure chamge iz this local Tegizs of gthe ve - s2ell vas
e pezforsed. The resulis of =his evaluzsien indicaze 1zaz this ene
even: used less ttaa 1% c¢f the sozal fazigue life cf zNe vessel.
. -~ The prediczas fazigue wsage facior fir cthe 4Q-vear Cesiza 1ife of
the vessel 4n this area vas less tha23 0.10. Th:s Jez izzingezan:
s . €id set significanily reducs the fazigue life of ine szea= staec::

i3g vazer wvas

o

8N

The Teacsor ecoolzzs =P8 (RC2) exmerienzes the follcwing condisis

s
€uriag the Sepzezser 24 tTinsiezz. .
' <421 four XC puzps vere subjecied o the folloviag: ol

. ) 0:00 2eacisy tri . ¥
1:10 STAS :rip

e 3:12 Seal 0 valves shus

. a1 . Seal !

LA
~n
MO ey
L o
n
"
[HER TN

.
F
n s

-
F=7S cjperacad !
2 and =2 seal =ec

. Pressuve oscillazizg neas Pga= f3r 30 2
4S5 =izuces
: - s0tal seal izisczism flav lsw aliss

L
o
(=]
~4
.

04 Pe=p trizped
“d Shaf: stopped s
07 4beuz cne =izute of low seal injecsion flow
(near 2 gz=
\ Tlow izbalizce starved sea
36:30 Seal retura valve s=uc
1:12:55 Standpipe level Bigh
i o 1817:07 Standpipe level mor=al ’

..

b
"
4

‘a
~n
n
"
[
o
1]




. » 5 .
‘e
Pump 2-2: . . '
4:20 Bigh vidrszien
. 7:04 Puzp trizoed
36:07 Lost seal imjecsziza fa- S30us one miays,
36:22 Seal rezura valve shus for adouz 4o secends
- ™ '
Checkous of the Feacior eoolint z=ps vas inlziated :» 2ssess
vhether Sainterance and/er Terais vas raquired a5 A Tesul: of
. the trassiez:z, . g i .
ok Operationa) checks vere Teqlired to dezonsiraze sha: ne signistia
. cant dazage had ecculTed o :the pus? Searings ' shaf: and seals.
The firs: series of “esSis vere zerfar=ed ia Yoce S due oo
i operacional reszriczions. Liter operaziona) checks vers perforsss
.« % : * 43 Moda 3. Zacx PUSD Vas o be crerated individually f5r ,
‘. SuTatiza zor = exzeed ez (19) Silules, providiag all delined
: - PAZa3eters resained vizais e5iadlished liziag,
g R Tin_oycéliiacal sequesce vas as follews: R
. A nise PUSPS vere siaried za2 #=? shafis retased 3 hand,
. ) Torque values vere RET 10 exceed 200 f:.13g. 4 sietdoscone
R g y-* vas previded o detec: zav ¥3usual zechanical zsises in seal
e 2 « "' heusizg area.- (This wvag satisfaciorily tezpleted oa 10/3/77).
- - RS wme : aniee . — — - 5 o % ’ > = ~ ‘. " 5 .
# + 2. lisde § Sestizg az 228 puig.
r ’ 2.1 Iastr=meszazion Reguired:
§iig : J Tpper and loves Caviiy pressuses - 211 f3ur pumps.
! : . - :3_, ) :bi 3otk herizsszal vibratisa yrobes - a2l four pe=ps.
£ €. Sysze= ;ressure os sugcziea }:cssu:c. . ’
. i d. Verzical PTcde ea 2-2 Pue=s. 5
.:. €. Siandpize leakage vas collezted 3ad Seasured dusiag
. o the tes:z,
2.2 . Cozpuzer Siia -
* . ’ Pristous N3 sPeial su=arv rend {oz Tenning RO2
. every 15 secends.

2.3 The following 11=s.g Vere NoT 1o Be exceedsd:

8.  Shalt vidrazionm - 1§ 2415 peak to Peak.




- : -zz-
\

" ) .
L 1
: b. Tezal szandsise leskase (uzser seal learage) plus
. se2l retum shoulZ ne: excesd 0.5 g2=, 1L, during
: the tes: cthis lizis ig excesded, the Possidiliczy
; exigis of an coex seal, 1, no case will o3zl seal
: . leakage be alloved :o exceed 1.5 grs. If snig iz
e is exceceded, S2intenance i)l be reguires beiore
fuziher pus=s operatica, . :
- oy L
. ' T @ -AL) ochar sos=al plazz Limies aad Preciuzions pravas
. 2.4 -Seguesce of Cperazica: i
4 2. Secure sTazdpise flusk. : .
o SR -
.,
* 1 B. Iszadlish seal izjezziaz iz aszsevizace waik plassz.
o L cperating pracecure.
- - Py -
- - *
" . G« Mzasure and ress stanczive leakage and Tetura fleow
* Confirs ghaz zocat lezkage lizizg ;-0 nel excaeded,
' €. Assurs femuzicatisn Sercaen 2272l roes asé pessexn:
. stacticned a: 222 STanzpire leikags dTaiz liane,
' . €. - Countisuvs fres 10 o 3 . 8
5 SIarT stTiz char: recoriess 22 Nigk srreed: N
‘ S22r: Reaczss Coolamz 2u=p 2-2 2o 2zzsziazce wizh
Plaaz Speriting sreceduse.
- y) . * Alzer azprefiizacely 1) sel., Taduce sITiy ehase Speec
: o w = Pz opump for swe (2) =izutes valess 23y 2dove limisg
. . - aTe exzeedead, - : . se e et e Fo I et
: §- Jata assesssen: 3y 33% gad Iyres-Jachses Tepresenzacz:
- Follewing 2rsesszazt of daza, PLS3 =2y be Tum for a=
by . dddizismal five (3) Sinuies o allow for veatiag
. FToceiuire resuiresescs.
2. TFollew above seguesze oo 2-l, 1.2 and 1=, -
3+ Assesszenc of this daza »i1)
; Saintenance is Tejuired Sefor
' is allzued, o8
.. : ¥
. : 3. Similas TeSIS vere reseazed wwih £Yste pressurs a: $Teazer
thao 1200 psig before 2 Iinal determizazion ez the cendicion
of the puzps was =3ds, .
w— : e
. o -'- e T - »

oty
Err =N
W, Do B B
. - s -




All four reac:oer conl::n: pusps vere Tus on 10/3/77 wizh ghe

c-— folloving resulis: .
. RC? 2-2 10/3/77 Pun (2 =<=.): .
F Steaa pressute 225 jsig 2z Seal leakage
2nd Seal caviiy pressure 165 psig ?lus seal rezumz flow <

drd Seal cavicy pressure 122.9 »sig
: Rorizenzal vibracies § = 7.5 =ils
Vezrtical visszcion .25 =ils

L -—- % -

Afzer the 2-zizute Tz, the pusp vas =2 for 10 =inuces for
systes vezting. About 30 sacends befers :hs pusp vas shusdsn
g . thers vas a siep increzse iz vertical visrasleon to 2.5 =¢1s.
2 i The pu=p vas Tus agaia on 10/6/77 for 10 =izuzes =0 check ou:
- ' this phenezancz. The veriizal vidratisa was agals .25 =<2

& T
" until adous 5 seccmds Selere shutdswm, whes f: imcreasad to
. 2.5 ={s. To allow 2 longer m= ize, 2-1 and 2-2 su=ss
< . ‘vere mus tageider fer 10 zinuzes, thes 2-2 vas rus aloze for
S 10 =izuzes. The ver:izal vidracica siaved iz .25 =ils for
" the emtize Tua. Tais was =snitored curing ?==p Tums dusing
plazc beat up. Iu should be soted tha: the siep imcsease im
. . , vertical vidrazic= vas later a2ssessed o e spuricus inssrus=er
o " moise 2s 3 vesul: of 2 lcosa coemnezzer 2= Lmstoent line.

.. After the connecisr vas figihtezed, verzical vidrazien re=sz ine:
- ‘less thaz .25 =ils jeak-to-peak a=plisuis. 5

-

' R 2-1 A

Steaz pressure 225 psig v 3zd Seal leakage <
. Ind Seal'caviiy pressuze 132 psig plus sezusa flev
L ¥ 324 Seal cavi:iy pressuze 70 psig il

. L g + Borizescal vitrasie:r $'=2.85=fdg . . ¢ S

. C . 2EP 1-2 . ;

Systez pressure 225
2234 Seal cavity pres £0.29 »sig
3rd Seal cavi:y pte e B8l.3 psig
. Borizenzal vidrasies 5 - 7.8 =ils

.

¢ Se

a2
L)

ACP 1.1

Systea pressure 225 3sig 3zd Seal lezkage <
. 2nd Seal cavizy pressure 77.53 ?8ig lus sesurs flew
'-3., 4 - 37d Seal caviiy pressure £9.27 psig

Borizonzal vilriciez § - 7.5 =41s

. . .

ey
\ ?..__.4’ -3y
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.S’S:Cﬂ Pressule ZJTealer
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The apparen:z discrepancy eon seal Caviiy pressures on 1-l
and 1-2 vas cheziied on 10/8/77 by installierg pressurs zauges

4l the pressure trang=isseus. .

1-1; !

2nd Sexl Cavi:zv Pressure

Jrd Seal Cavisy Pressure

1-2: Sl L
. '2nd.Seal Civizy Pressure
3rd Seal Cavicy ?ressure

The gavgas read as follows:

= 135 psiz

- 111 psig
- 1284 psig -
- }12'711; )

The readings izdicate the seals are STagizg properly.

Zased on’ the abovc'pc:tc:=an=s, BeW sav no czmcers whieh woul
Jusiilly saizcezance at the tize.

By 10/13/77 all four reacssr coal
-

RC Puzps 2-1 and 2-2 have zsz=in

eold pus=p ssar:is.

Pa’. . *

RCP 2-1 b

System Pressurze . -
2nd Seal Cavizy Pressurs -
3rd Seal Cavicy Pressuss -
Serizonzal VTidracien -
2P 2-2 5 :
Systes Pressure : -

22d Seal Cavizy Pressurs -
3rd Seal Cavizy Pressute -

"Borizontal Vidsazics -
RCP 1.1
Steas Pressure -

23d Seal Cavi:zy Pressuze -
3rd Seal Cavizy Pressure =

Rorizontal Vibrazics -
-RC? 1-2
‘System Pressurs | >

2nd Seal Cavity Pressute =
3rd Scal Cavizy Tressure =
Borizontal Vidracien -

1550
1075
a8
3.5

1650
1058
$40

1859

n3 pusps had beea zua ac a

Sas 1300 psig.

ued €2 Tun frzz the fnfsial
3elow i3 a typical line of daza izes each

Psis .
Psiz

psiz * s
edls . e

rsig
Psiz
rsig

Psig
7sis. .
?sig
ails

psig .

?siz

?sig

alls .
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evaluation had pradicied cemz?
based upen 3 =agimus sressure ¢

eladding of 220
upen a ESL TATY
added to ergsure
the predicsion.

= A8

£ 5ITesses
¢
.

i2fezenzis
to 300 psi. This evaluar

analysis
that acival csadizions we
A =ore recen: analysis,

—

-
in the sladding
1 azross ke

icz had besn Sased

Wit an arbizzary salesy fazzs

wld e dounced by
ag2in using TATY,

has resulied i3 a predizzed zamizim intermal ¢
of 1000 psia. This amalvsis esnsidered as-dui

34 pressure
fusl propers:

vel

a2

. and hot, dear zerc pover esndizions at 2 coeli=: average
. tezperatiTe of 540° F. On tie basis of this amalrsis 43 43

) . concluded that the fusl =ad eladding vas ns: sudjectsd zo azy

: ; sigaificant level of zeasile siTess during :he sudiess

: ' . depressusizazicn evesz. . B .

. . 3ecause the claddizg vas nes subiected 2o a 2
tensile sivess, a0 sizmificas: iong ters eife
Y : Tesulted. The teasile siresses which esuls 3
have liczle effecz oz =Ne cladding due to
. 4 and -the shers dizzcisn of ihe tensile szress. ; .
Assi=isg a eoclazs Sesperazure ¢f 537
_ - ' systes Ilev (per Tigusas &-2 znd L=5),
. . . be less traa 375 1%, The =2xizus allovadle 1ifs fores ig
' 472 1%, Therefece, wa esaclide tha: fusl asseszdly lifs-gif
did soz occusz. . . : . .

32, leng zer=
3 en e 2liéd:-

T and 150 x 128 13/2:a
the neC 1il3 forcs will

.
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S. ENIN®T pamicr crize aem Ima2

-,

"

Eatey 2as Cleanus

Prier 30 entesify €eniaiizeans, 2ir sacales vere colleczed a:
RES030 (e2nzsinmens 4517 soniier) for Tidisacziive nsble S2ses,
;arti:ull:cs. odines, ané Tinium; ne alidarae TiZicacrive
Taterials vaore deteczed. When ContainTsaz wag Sises entered
.ac 0SS0 o8- Septezbes 28, 1977, =» Cecer=ine the levels of
€oniazinaiien, dirs vas fouac 53 tNhe valiewas 5 en elevazica
365" az¢ 385° o the eass siie of EoRI2iazest, 224 on 545"
elevarion the fleor vas €e=placelv covered wils diss which vas
vashed dowm dusizg tha Pericd whea szeas vas belixg Tal2ased
ires the Guenza zzak and €cnsensiag ez Conzairzen: STfuvetures,
The dirt vas eenlazingzzed wizs 8331vaisn precusss af Cr-S1,
w-137, Co-53, “2=57, and Na-2: whick vere Present in she
Teacior coola=: Sysiex. Szaars of the diss ndicased levals
Yp o 40,080 ¢;5/100c=2, . R
Dezonza=izasios V2s aczezplishad Sy shovclia; 5TCs5 azsumes

of dir: iace do=s, and Vacu sveerizg :h TeIainier. The’
level of Cintazinazise (s valicavs vag Teiuced 3 zaes cleaa
aTea li=dizg, 2 Sazzles colleczed dgr::; he dc::::a:i:a:ica
VoTk verilfied = S e3=lazinactien dig 23L Secsz §

M
[

oy

<

-
~
-

The ouzer surface of sspa= Senerzter 1.2 wag ia Pezled i3 he
Tegica vhere the S22l Tailacssive is
Zoriz acid St2ins vere czserved 22 =4
senerator 1.2, fcvever, these mizuze

any concers sizce zhe feZperazure o These
.er2ex of 500° 7.

Touissens Cazzee

The PTESSurizes cuench 2aak fustysme 2iss rupsured Ires kRizh
PTessure in 3 Gse=Eh imk. The Sieaz Ires e Pressurizas
Quezch tank veas Cazzgzad zezal Telleztive ias
lover jarc ef Mo, 2 3233 gemeratos, 4 venss
the guencl :3-1 vas benz, and 3 ventilatios louves =ad o be
Teplazed, Severz) FTRSSUTiier hegzes Cadles wera Cizdened
fro2 the coisiure, causizg low imsulazien Tesistlanzas; =< had
Lo be drie¢ 6ul. Tour c2bie FeT2 also fousg gn T3eZ 2o
sTound, bus ip s¢ 232 kmewm {f 2N, failures vare a dirge:
Tesuls "of the incldesz. e 1ighe fivsuses asd a ez=dussica
“etector senser ia the quench Sani avea vere alse dazaged.

» .

-

0 e g

cics vere deformad,
O the szs22a sen-

irless gzeel sheets
ely 36" x 30" & %

Tv;a:y-thrcc (23) sanels of refleczive insula
locsened o= detached 222 the lever extesiss
eTater., The ;aacls.!abricx:cﬁ ires thin s2a
vich AiT spaces betvean idez, are ipproxiza:

o

&
g ol
S LR |
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. The panels are formes €3 the contour of the srass §cnerazor
Pand azached :o the exterier on 3 frazz o SvPpers the weighe.,
- Zuckles and celizs fascen the pansls togaches, Panels ble.m
fron the stess Bezs2racor fell :o :he fleesz, 7ising and
-~ veatilation ducs - the izmediz:e Vieinizy. Sc=s Panels
) Vere repaired 2n% Teused; cihers had zo be Tepliced. The
€ 1 ¢ Cazaged panels vere intac: buz wvese bezz.
M e - L .- . o -
" X C. Rc:gi;s‘ ; * -

¢ .‘?

L ALl dazaged eguipcens vas TerziTed o replaced,

g Instruzencaszs:
" & a2d eguizzen: iz he 4782 vas checkad or zested {o7 possidle
' v Cazage frez che $Teiz and vater. .
b .
' " " .
- - *
- 3 iency-chree (23) zanels of relleccive Izsulazisn vere Terlacez
3 The other eilecsed pasels “eTe siTaizhtened, Te3esilicned ame
. - Teinstalled °% the staiz gaserazer, .
: .?. e S .
=, ALl essenzfa) 2-¢ 2utezazizally-cszsrolles PressuTizer heztomg
. 1 veTe Tatummed to servise. Tas wvae FTeszuTizer Nestes c2bles
- ; vese Saked, hiated or air drvisd 20 TestoTe Issulaiogs Tesiszanz:
LA o 4 E0 vendor zecsz==ezded valies. Caly ve of the fau: catlas shsr:
’ . %0 grovnd vare replaces vitk spares. =i eiles wo zre on arde:
) AoV Tihesre dige was installed ea =ha Pressurizer’quenss ¢ oR.
R ' "7 The defermed vexzilaziza ducs vas $IT2igizensd asd 3 sev louver
TR Vas Installed iz zhe dues, .
- - .
. = The dizaged Lighs fivzuse .2 SE=Susilioz detazizr wese Teslacsd,
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. " 6. SYSTODVS/Touisumm woarrriiseoe im zrermus ‘ ) :
; d A. STRCS _ : : . .
’\’, ' The Davis-3esse Imszruzez:z 224 Comzzel (I40) Crzup has cesced
5 » dogic channels 2 2nd4 & (chamael 2) of the S7223, sives is was
oy = isdicated thac the zlosure of SPTA (stasi-us feedugras valves) lez
' R ¢ £ the sequence of events e 9/24/77. 1Losiz cia=nels 2 and 4 ace
= R the only ST2CS'chesasls ihas acsuaze S?7A.
of - : - Ca §/26/77, Mainterznce Virk Ordesr (590) IC-622-77 was vritres
- . 6 check the sains steaz Mize pressure swisches 2§ 3:33a throuzh
Jis . PS J687H. A calidratica check was cszplezed oz §/27/377. Al
2§ 2 Pressure swilches actuaiced withia +2 25iz of che 612 ?5iz sat-
‘ (-5l points. TILC perscnmael had nmeilhizg to repor: Srez the visua)
. " . izspection. ' . .
. g g e % o
iy & Cn §/27/77, 20 70-636-77 vas wTiziexz o iivestigats the ¥
$ P Tezalnling Inpuls I3 the STAIS. Pressure ¢iffsresziil suisshes
» : 3 2636C, 738é0, 26L5h aaz 13351 vere teszed ser 3T 5931.1¢, :
L i ‘2 Seczicz 6.3. The secsoiz: of the pressure ¢iffgmgmss: svitches
e ' . fested ranged Irs= 178 psip 1o 1ET psiz, tis sezpoiz: being*
: ! ) 177 220 psiz. ' . "
; g “he steam germesziss level imsuts o the STTO vere lested per
. . 'S > ST 3031.1&, Seszziex 6.4, Ageiz, 13:iz chazszels 2 azd & wase
) : i - tested. ALl bisgzables trizpes 23 the degized sstpeiz2s. The
) - . | desired Tip seszizg is .303 Z:0L2 velss and the rTazge of - °
veltages for the bislalles zestel were frzz L5054 wolss ts .
: g +509 velzs. 1I= ad¢izism, zhe level sramg=isses salisracsien
i ’ vas checked per ST S031.16. TiC tesied f:r azy zo=-
? e linearizies Seswees Irassmizzes Z=pus and ecuspus, eszecizlly .
! 5 . A% the lover ranges. LT-$PSa8, 17-37::3, Lo-52935, as¢ L=
: ’ . SP37 vere vell withiz the accepTadle limizs as specilied by
i ’ ; ST'5031.15 a=¢ =5 sman-lizearizies vese obsesved, . .
2.8 | - . i :
et pC The fzpucs o e STRIS fos lzss of & rerzizr coelan )
H PYTRs vere nc: tesced 228 = L3P acs:azas swtliisey
vad H feedvazer enly. This iszus does s3: affec: a2 fessuazer
. ! o» valves or =a:is szaaz iselazizs valvas. .
- ? I n -
vy ol ‘ B § Iz addition o zeszizg sus devi
e b t €5792, This is :he ca sgic e=a
- .. Zapuis and cuipuis v-3 T exiszi :
IiC checked =zechazmizal 3 6= e -
: v @ bulfers, and induzes = “yTasziea @ Seil
. i eutput buffers, =als lo is, a=d oussu: ithou
- . any systes elffes:. The =aia legic pasels wese heazed slighzly .
s dye wizh 3 heat la=p and slowly coelsd o chesk fo= Shes=al vasiae
tions, bdut this had 25 eifec: oa the svezes. iy
% . > LR
s - 'i..
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Cn September 29, ILC corplesvd their chesk ef ST feT=izaiton., n
felloving are the resulis of thas check: T
1. Serevs on T237 (vellew ¢ blus) were o 0

is an inpu: tc the Sorensen 15 vol:

2. In C5721 (Teedvaze- 2anel) ene loose screw vas found ex 21=3:y
Terminzl 17 (1efz°si8s o2 T3). This screz - guired 2 ie msvese-
te thoroughly tighien. This is 3 =ais Sleiz pressure suisas fzpu:

. to logic chaznel 2.

3. In CS7207 21227 had 3 loose serevs. T
Terzizal 3card) bad o be cisntened ) ¢ R
Steas pressure svized impus oo logic ehazzel 3.

Terzinal 18 (righs side el Tes=izmal
T . & Tum. This is a pressure dis2:

Logic chasz=2l 3 Ter=iagl & (lafs g
sligazly, This is a Saiz steaz o7

-
Ca Septezber 30, EIS.4370 A 222 ¢ vere
These are szackes svitzhes. The suvitzh =isg
buz the enti-e Faclage vas locse ca the ssuating.

being lesse wvoulld FTS323ly zot Rave affezies sysiea epeTasi peTis
- Ju=pers vere insialies :a PTEVERI 22 liacvarten: zais szezs 2iien

valve clesure Curizg STALS zheckousz. o .

On Cezober §, 1977, the S:ez= Cenesazar 25 chezis

ous. 1iC vas specifizally lookizg fes Save

Caused an erroaesus Tiz. AL amaleg &
(ypical) AC roise. D2 sigzals azveaze

€2 Cecisber 8, 1577, eighs 6 chaz~=e) caas: izse
‘the syste= feo: €ontinuous =azizsrine, = ed pes
the attached shee 7@ S¥yslex= was zhes <43y,
Pressure differ < and Sieaz fesnerazs- . sted.
i=se the STRSS wvas Slocked cue zo low Sig2n pressure, prassuss switsh
TIPS vese inizizzes and the impuz s =he iogiz vas verifiad 3¥ 2 volize
_Teading. Thess PressuTe suiteh Zspuss will Se furtNer zessed ¢szing che
KIECS =satlly, ST 5031.14, Seciies 8.2, az a laze- caze. Camnecting ine

TecoTders has izdicazes me elliest 22 systes cperasilizy.
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Cn 10/23777, zhe STass 33318 oriznes g2z a spuricug 85522, The St
Teeduacesr Valve on $1€33 Jeseraces Ta. 2 vesms closez, This ulil=aze.
resulted in 3 valid S:ess Cenerazor Jou level 8332 Lzpus 20 the S7F27:
28¢ the sysze= fuu::ianoe 438 intended, .

This vag the firgs SPuTious i, Teceived gi-., the cha-s Tecorders -
been Connecicd o the sT2725. ALl iafsr=acien €8 Ihe charag could e
cxplained excepe fer 2 PTabdlex oa STacs legie Chaazel ¢ SI=duzer 235~
PssQ, This Particular efiznel oa the recocries vas i::c::i:::a..r 8as:
Siving SPpurious erdp indizazigns. 0f the 43 ts2al cha-s Tecordir era-
ChLs vas che °aly ome zia: had faileq,
Iic Techniciaag "ehecked ouz” the bad Tecorder channel Sor Speraziass,
They found that zhe Chansel vag sSeasizive o any Sexhanieay vidraziag,
it di¢ Fesdond 20 3 Bives =pus, and That the P22s vare sli;htly =isal.
- Frez all of the inforzasica $atheres <3 uag €ez2luded =n,: the inmdio,..
en the bad Tecorcer Chizael vas 22 Ispus frem the SPacS.

The lopic Point undes §228223n 2hea vag :ne SSTFuler poim: ("?$30" 200
- Sad -

M2is S:aan Pressuze °Tin). Eax:::;:; Stler charss ndiczzes A0 wuange
ia the i23us 32 STacs logic Craz==el ¢, s iz vas t3nzluded :Ne P=es.

21 dia:rz:,'::

St
snes
Clazed virisg esw:

L w
V3$ intemal ¢ the sysies, ia exazining zhe logic ¢
¥as deterzines 3 IC Yekiag”, 2 =28t buffers 2= asse
Tezlaced 213 of

Save causes the Iauls, s Ferscxael e abaove esuizze
e :c:cc:ac::::: VTl The viring and Sufie:

vizh cthe eXcerilion of o» 4 s
tencestiong vers visuvally < =esied, 2nd o Sfaulzs o
o >

s 4 C2served, 4
fusesisaal logic ses: a5 perisrmed gm¢ tie systes - ]

?aucr.!agiaccriz; "2l camzacees Comsolidaced Canzzelg Comperacziea, wne

:anu!a::u:::. &22 the:is Tepresezzazive wag €= site rNe SSTing of 10725/
The Sanuviaciures ase TeIsmendes Clingizz the Side esuizzens haz TICe
168 pezscrng) had ehanges, % ’ . A

cheek en bozs insus buffene

"
n

The =2nufaciurss Pericrmas TesPense i
« - : X
-~ -

== questien, Tae Tasdcnse time LesT shzved ap defec:s. 2% Ize Perssa-,
€3z8iinged 2o S3ni32T one o2 the oo SSPNT Suifers ia 2 les: sez.

of ene 220z busie- 23¢ cezur es tNe zess sez, vhiess indicazes t=a

¥as the causy of the 2alf cox - o' e

The =anufa::u:c:'s TEETesenzazive 2150 20k 2 look a: the logice s¥sien
Vizh a5 oscillcse=;c. e vag leakizg fa- 42) errazice, sailsy Poinis, buz
cvczrthzag-:ns:ed 23382738 35 3, STeuble fre,. The zup imsgs buifess 5
VA1 re=aia wvith 722 2a- ferthes Tes: ansd cvalua:i=:. *nile zNe 3 i€ .
ch:p{ VaTe retursa¢ Lo the :aéu:‘::::q: Ses evalizgztiea, <’

The =3=u!ae:utcr’s TeETesenzazive on 18/27/73 €3z3iled 5 1isz o2 adii.
tioral Foinzs they vass ==nllsred. Tz isC PeTsornel a:e 2s5521s3ing o
€sanece “P he recordess, " .
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Afzer zhe 10723777 cvensz,
single 120 Vil or 128 v 32

This s

: - 25 -

4 Ztudy vas also eanducses

ind closes the SC-2

have caused this prodles. 5!

The follewing changes Sawe been =»
the Seplezser 26, 1577 ingidesz:

x.

i

de to Ne desiza of =

Anaunciacer “indovs Jave Seen added vhere ce=
Presently exissz forr----

Steas Ceserazer level Ball/Full Tm4p
142

5. Maiz Teedvazer D Ball/Tull Trip fos
&2

€. loss of & Reactor Coolam: Ju=p Trip

A nev amzumziziss a3d erzpuler ala=s kas Seem
-

STRCS Full T
he resezziz: of a1 ST2C05 relized a2la— il
ezouzh o allsy za CSSPuiel 30 r2esrd ihe ave

iSese chasges vill be zade 43 socz 23 “cssidle.

£9 see Lf an
< lauls inducss volizge ¢ip coule N3
the one~haif triz on boz: NSIv*

uey revealed tha: no sing

Ve ciused

S5U esmzrel valve,
le f3ulsz on these pover sus»

2lies coule

Rhe ST2CS since
Foler alarss
ST Soth Chimnels

B33k Chassels !

adiesd sq:.a‘

.

52 delayed loag
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B, Au=idiary Teedams Tusbine Cover=ar iLrE
Zelore descridiag the =3diiications =ade £9 the awiliary
' feedpimsy tursin: (ATFT) sovermes, ihe ISvermer aziion whien
. Tesulted in the Yindiag will be cescrited, Tiguze $-1 ¢35 a
Y . . - :
’ T2Wing of the Voocwasd Covernor PC-31 SPee sezting seshanis
shoving the 30vVernsT ia ghe baund UP condizisa, The sejuance
of evencs Creacting cthis cs2dizicn L5 as follsvs:
. . ® _..-‘~-'-...—,-»
, 2o 8
1. Vhen the 3odine =ocer vas 2z a =aizus syeed settizg, M
’ Speed seciing shafs nmuz vas fully zo =Ne lefs. The lizk
Taized the c2) Ty SIn2cting zie bise spess seciing susz,
. .. Taisizg L7 and the "T"=tar 20 as icle espdiziom, 22 piv:
o g bearing vould e ceniscsizg she fleazizg leves,
- :
'; "2+ 3ecause ihe govermar i 283 TItacisng, e S>eed seztiag
2 S&rve Tex=xiag i3 3 fixed Pesiiles a: idle (as stzm). 1z
. 2 & " s~ €amnet zove uazil ol prassuce ig svailable, - . ®
-~ . ;
3. Tee thusbserew ig €3ntacilizg Xe low speed sizp pim,.-
gy o LR . 4. As the 3odize spsed SeIiizg =orar ig Telated reward hizh
: K ipeed, the 011 viag evezis ocsu=m: )
e v i + &3 THhe Speed seviing shafs BEZ Soves tewvaris the - $53-1
Speed siop pia, .
" €.2 The iak glious Ihe e3llaz to =ave Savzvasnd,
- . &
. 4.3 The collas Seving devmvaid, allows ihe Base spesd
r .- . seliing muz aag "TU-%ar asse=s) io zove éuu::;:é.
o 4.4 The fleazizg lever g 2ixn2¢ 2z zhe sPexd setzing
. - $eTVO Piszon end.
R &.5 The lov $>e2d $icy pin ead of the 2ia% Pushes dzum
- : €3 ihe Shambserew, wvhien Fushes dzus ga the speed
. - Seling pilus valve e32il the Casizot land Sanzacss
LI 2 the dasijor plug. .
’ 4.6 Because the Tleatizg levar i neT fined €% beh ends
- - < v
. Swh g acagie it stops zoving, :
: 4.7 The "T"ezas ¢eniisues dowmwasd, Tellowizg ote cellar,
“ J The pive: beariag lesves the !lca:::g lever: e
1 w2t . "T=bar ¢eniitves dewsvard Uatil the rezainer sclew
. €anzactls the fleating leve:. g
. 4.8 The collar sezyrazes ire= the base $Pesd- sezting nut
. ——— and continues fevmvard uncdl the siop pia ia he speed
-t whons shaft coacaces the £33 2ia in che Speec seccting shai:
eyl sue, . .
mingi g™ R A e
5 i s = - < ; ey
- - - T

RS

2
s

r-
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) 4.9 BSecause zhe Sodine zeot3r gemzismues 2 TITate 3he
=30ual speed seriing rash, slizoing che cluzeh, a
. i ieTque is placed on the speed seiiing skaf: nys,
1Lk ané collar. Tai SOTQue agains: %9 T ehas
i L Causes Iriciien that locks sha "TU.pas iz place.
5. Vhen the®turSine is siavzed, the sneed Setiing sexvo
iston =oves doumuard wian i3grsasing ei) n <, iaerzasis
. . the speed seszing of the govemes. Waen the fleazing e
: €oftacts 2he pivot Dearizg, the Speed sailing 1162 valve
: R . . |egins tc raise. ° :
6. Waea the pile: valve ceaiTel lazd covers zhe Seiesing je-
: - the speed sesiizg servo 7istss szozs seviag,

'

K] 7. Because the S8Tzue Is sIill sreses: oz e SPe2l sexzing
s shafz, he “T'-pas is bouans “F, 232 Ile govermcr is a:

2 T 220C-2502 r3=. -
- ’ g .
N

- . Then zle 3sdizs Speed seIting =o:

> . ) SS9, the "T"-bar falls doum 1 ¢

’ the pive: Seaziag. The pils: valve =

. .t ) €il flovw o the sreed seIiz; sazvo
o % 3 ceniizisn is reachec.

3T 1s Sackes off foog -
s » speed s2op, ére:
dzwmuard, iacss
t3e Riza speed

L e
. 8. Any c€hazges Yz steed ssgsing
Jolloved by i "TUebar, piv

Speed serill: sexvs Pisten
SELT Vaex the AT7T §3vericls arvived a: the ©
d T factery, cne of tie §SVeThITS wis 3l.sad

r e - euseTVisE tiae SPeTaiiin of ihe stred sezs
. Y e « 7 ! evidear zha: 3 $izple link frzz she sPeed g
. (plunger) o 2Ne fleazizg lever would 2)isw
> *  eoupling s3riag, ‘lev tveed ?im, "C" iiak ane Cashzsz plug ia -

. speed setiizg riles valve sleave (see Tiguce 2), T=is vaulé
a +allov zthe syeed setiizg pilss valwe =3 sveriTavel vhanm zhe ==-
; Vas set Iz 2 nizh saesd Candigisn wvizh ke SPeed satiing sesv:

" 1 8% the =izizus posiczien (see Tigute 6-3). 3

13

b »
a3 2ilot valve
2 exzval of zhe 5.
-

.
-
-
s

-

v Ihe ummeeded zawog Te3on

The ragquired Paris vare =amuls
= + TRt govarzscs were tesse:z

32d the sov TS vere rvezssaz:s

. .. . At the Wegsivard faciery amd ihe :es:

) sodificazicns ¢i2 TezZsve 2ll sessini
“mip” . i3g of the govemess. Serveillance

. _Also confizsed i1ha: the awsllizsy fe

. fusction praperly.
— . .
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*7r v =4l -
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. C. DPressurizes %suar 221.ef Valve : . ”
]
. Oz Septesder 23, 1577, zhe valve was e333lezely dissssendlec
The cain valve vas found 2o be cleaz. The scats on the nozs.
. . a3d rals valee dise vare lapred. The pilles wvalve vas fouae

Stuck ia the opes pesizien aad it vas though: that the pilss
Stex vas bent so =he p‘.l_o_r. $ie3 vas replaced a=s the mgzzle
fuide 2rea va$izlzaied s te re=ove *he Zatks frsz ihe galii:
ef the foreiga =azezial. The valve vas TeassezbSled and on

. ' October 12, 1977, the valve vas sirohed gin (3) zizes ‘e
s 4 Pressurizer pressure of asproxT=acelr 600 5. During thi:
testing the piles valve 232iz stuck azd sae isolazicn valve
4 <, bBad o be closes. .
.. . .
' 5 The valva vas 23223 disassesdled and ymdes 2ioseT ehsamvazier
. > " 3% vas found thac ide piles valve sces was =oviag teo Zar
- (3/8" v 1/8" ¢ezizes). 1= was alss fsumd thaz sNe clezzance
: - e - betvees the Pilet sie= 2:m4 the nszzle $ulde ware zes La=ard

(.0005" v desizac Z=alzes ef L001). Tme cleazanzes varge
epened up and the sitoke of the pilez wvas szeTined Sy
. adjusczens of solenciz Pesitien. The vailve wvas tessed egeia

- . . successiclly Sr $IToking it tvelve (12) S==es on Ociscber 13,
. . e 1977, a2 a pressurizes pressuTte of aFFTer=oizaly 500 psi aae
: ©2e tizZe a: 4 pressuze of 2200 »si. ¥
i 3 ° % " De Zelav/Tuse/ttisisas Checks ' . .

Because of =he sissing relav im =he Fressusizer ol

es3ITe=zs
a A . Telief valve cozz=al“cis ==3, 27 extezzive Taview sTegTas
- checking 21) csNes Telay catiness wais pecfeormed. A o lay
. . =+ *cabinecs ia the Plan: vers imsseczad iss Sissing plug-ia
i i Telays and fuses. A decziled Teviav of éravings vas sase -
' . - to decer=ise the servics of eacs 2Essing L1ez and i35 elfmes
3 ! . ©m plan: cserazis=s. The cme adéizizasy Telir and tem fuges
. found =issizg were reslzced. Thers vere s
: : : affeczed by the acditienal zigsis Telay and
: .- . ‘missisg fuses ase Telir vere for gersesicas
! - eanzTol, alass and isdizzzies i Telay ecazis
g AR and heazes Suzsly cirsuics; zaia faes =P
: : task level indizazies: ame TescisT esslas: ;
s " _€ooling viter recurs valve csacTal. o e
! E S Feither the =issing relay mer zhe fuses vers conzrolled unces
i =y s . " the stacies S v=cer and lifzad vice c€23crel zrozedurs, This
' - -dzdicates the fuses and relay vers razaved 5y unkasum
S T persens afier cheskour sad testiag. . g .
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=T Ya Zuss: Chronolegy “.-' _ »
21:25:20 Siarzup Tevduzies Valve 0 COTESC 012 ves: closed on , g 1™ of o
Steanm aad Tevtuates 2 Sure Camzsal Syites (S7%C3).
i 21:35:15 Received o ce3plece STRZS orip due to low level i3 gsc 22, .
21:35:23 Maia Stez= Isglaziss Valves ves: closed,
21:38:26- Pressurizer Poues Aelic! Talve eyeled 9 Sizes befaze $3lckiag zoen.
& ‘, _._--,';-g—-‘: l:‘d_P_'.— o —. . .
. TEemurat e v )
22:36:06  Apxid lary Teed Pums (&2) 21 vas fesding 21 S:qas Ceneracar (s0).
N AS? 52 did na: SSZe ud to full specd (3820 T73), 2n2 ghe discharge
PTeisute vas nes sulliciens 2o Jeed §2 s3. i > .
' 2:28:07 Crerazor Tipped zhe Teacsor, 4
I
= oe ¥ .
¢ :37:17 falery Feazures AS22a2i52 Svstes lscidens Lavels 1 22d 2 wesg
g " " initiazed die $3 Tracier csolan: fysie= pressure less than 1500 ?si.
r 21:37:33 HiZh Pressu- Lniezsicn (7)) iz 12 vas o3 aand had aeT=2l flo..
1:37:45 27 u=p 1-1 vas o= 22d tad nermal fiow, :
s % T2I¥:1S ?.t—u:a‘:’_is!-.ci feastsr Coolzn: Makeup flow, |
22:40:22 Centairsens Ter=al Su-s 22 casa o= "'_-ﬁia:&g the Quanzh Task
Rupiure Disk nad lzus,
p 1:40:38 w2 ui2ps vare szusdewa, - ’ K
e 213463:18 Auxilizry 30ites §rstes vas started 272 2t mers,l é:r.i:::cr.s.
- 4 - -
4:43581 Trizpet Rescses Sselazz Puzps (222%) 141 asd 32, ° .
* 21:44:08 Re-estadlighes “2acisr Coelzas ietdowm flow,
2:49:57 2us AT? #2 ¢a a2l gmd 2aa 2 vp te speed (3500 TF2) azd ghes levera:
= the speed, . )
- & - .
. 21:53_:33 Close? Slock valve za Iressuriser Pou T Reliel Valve.
22:13:23 Starzee seeons Resczs= sola=s Yokeup Pums, :
22:22:57 Stazted {2 72t Pusp, - :
' - .
'; 22:27:2¢ (Broughas #2 maea Tess Puzp bazk ez wi:sy AsxD facr 2oiles Slez=, - -
x i - . . 9 -
22:27:44 Shucdown 2 w1 dea, . : - S
J 22:33:23 Shutdoum 23 Reacter Caolias Lkeup P=p, 0 - :
e T P : = .

32:£3:36 . Shutdown 72’ 3nd 92 AF2's, P
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; Cene=a) -

Systex designed =z protec:

The stezs and feedimzes TUPTure csziTol svstes (sF225)
2322233 the followias

. - - -
-_ -
* % s o L~
. B . = &3 AT ¢
. . :

- . . \ » = Y
e e Sveten Dogcriscicn . by

| J Stea= and Teedwszes Russu-e Comz=s) Svites

! .

i3 22 au: c3sL
Ssidenzg:

8.  Mals steas 1ize ToptuTe; either upsiress or dovmsireas of mais
. Stexz Isolazisa valve (USIV). 7Thes e3ndizizn, 17 alloved eo
. - . . Proceed, could T2pidly slow d=um beza sceas d%3%l2tors, resulusi-s
g iR 2 rapid 205 eoel dsvs amd shessfeore i

inseszion undes cessaia

-
1ise

! iz feeduazer T
» e 2y 2l the feedvazer creck

. . Adccident as ihe szea=
‘r the fesduwacer chezi valve
g, o - feedwazer. o
’ ’ ! * G« Lloss of 211 fesduazer, Thig ‘as
: & could Tesul: in Boilizg ie:n
_ - g Bapoens, tlere wauld be =» s
o » 7 feedvatesr pusps zo se=ave e

-’
loss ¢f & rezzze- cd0las:
"ef reacter cocla==: flow a2

-
: The STACS, uszea fzdicaticn ef condisie
T bozh sisas steraisrs (zlsse the =2is
i . 1ine valves ind 12:: 1n, tusriise) a=é
¢ : - Systes. Auxiliary feefvater ig ssis‘z
e =8 the duxiliosy fses PUSP tuzTiizes ind @
O : " . coelant sysies. Cnce this is asese=zlil
: Segin a coel devm is an oréesly =zasnes

G823 LT2) systes legis chansel
+ Te=oving decay hea: frea the

- - "
: e vam DTCRK devmscrecs £ the =3in
o e Zzable cne scezs generater.
S e T feed puzps ane tutiines wvill

s = Stead generazor,

TS "j*f:h;aci::f::':g:evc the deczy
el T s BYStERS . . L.
5 5 v o e & e EITY

- .

-

S8 ceadizioas. .

sezz avail
€2y heaz.

— ———

" A Daia ziea= liae treak uss:cy

This reszzining szea=

Tapid Teacivicy .

-
.

side
PISMIT2zaly zhe sas=s
She fesduater sice L H
i3 2 322! loss of

ea the steaz gesarzsas

the 23cve ingidents)
$lea= gensrazsrs drv. 1f his
e duiiliazr

v -

o >
theralcorve aumilize 2.
2% 2 d 25

. Deeced to eszadlig: seasier ezol

2 is
&3ien flew.

s 2, © and ¢ alove wid: isslazs
Sfeeivazer valves ind tais szea=
$IaTT 2k swiiliazy feesuazes

222 to kee> stesz availasle fer

© Tizsve dec2y bea: frecz zhe Taagsar
shed, the cpeszzss vill have tize o

4 ’ & Desics Crizemia ;
Al .

a

. _ The desizm STileria fer the SIPTS azf ste dwiliary fesiuvater

S/stes are a2s follsvs: . .
. Lo - -

! &  The systes =—us= petfor= 1is salesr fumezion 2izer 2 siazle

-y active failure has cccurced. This meams thar che single

= . fallure of azy pever supply, ump, turdise, imgssus ag or

vill not prevea:z :ha systes frza’
TeacioT ccolamt sysze=.

ei= of the MSTY o7 3 =3i=
feeZiater isclizion valve will
Afzes this evems Se:zh auxiliacy
e 2lizned to 2he tex3ining intse:s
SeTeTIIar has adegust
heat [rea the rracter csolaac

feedvater

— N
-k, -
-5 el ‘-:,?.};q

e ™

. Soe @ !
S0 see - e
™ i " T
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The SF2LS i3 divided for seduniancy, diversity, and tessadilizy
into four logic chamnmels. legic chazzels 1 32¢ 3 fars chammel 1,
and logic ehancels 2 and & for= chaznel 2. ° In cne catine: eae
logic channel has an 4C Fover suzply, the oiher 2 DT suzply:

Laogic

Channel Cabines
L5 10042 Y B~ 23 2

Jr Ty g 3
. Sy - 5

-~

7624

Pocver Sussle
T1 (120v AC)
X2 (120% AQ)
D1? (25 30)

D22 (12sv bC)

‘e § Zach logic chazmel ceceives the follswing =puis wilck will cause
" &% to =i .
- 2. Six pressura svitzhes, Iv? en =ack =2iz steam lise sec
at 600 psig cezrazsizg and cze €3 eas: =a2is stzz= li=s .
. set at 650 psiz decseasiag. _
5 B. -Tve mais feeduvzter jpressurs diffesemsia) svisches, coe
. e 2re3 eazn za:iz lsedvaler line (ses Inclosuse ! 37 sensiszg
‘ points) se: a2 177 psil sisas gesmeratss sressuss alzhss
e =322 =ais fesdvates liss zressuse. .
. €. Tvo level cTaaszmiizers wviih bistzdles, cne sn e2ch steis -
. ; gesSeratsr ses 3t 1T decseasizg level ez she szaziud
N Tazge. - v
. d. A eossac: frs= RPS pusp pover se2zing ecizecziz: cassace’
. £ o opexs e2 loss of all Isus 202's. =
The STRTS sabdizess cemsis: Sasizally of 22 AC anZ 2 o2 peves supply,
. Szput Sullers, logis smsiules, amd sussu: selays. T:ze oulpss celays
de—execgizs to az:uaze their aesszizced exuizasns. They alss zusma
out a 1ight o2 =Be cabize: vhea i3 N2 szipped s:acze.
~ - ¢
. ’ Zach izput o STRCS has a tes: svitsh and Mgkt 28 tSat a ort
ef that isput caz e iziziaczed for- Sesiisg purposes.
The outpuzs from the SFICS are conzazis foi= the suizu n
These contacts ace iz the esstrel eirzuiczs for ziae SIN
3 o, equipsen, Mas: ¢ssponeats raguise oo STRCS logie e .
e LTip %o actuate. See Inclesure 2 Izt a listiag ef ez
i equizsest. . Ml " X
. -
- Theze i3 a Ylock feazure sssociited vizh the low szeaz pressuse
- Tip. To prevenc the svystes frea asivatzing oa esaldswm, esch legic
. - . =channel. has a "block™ pushbuties on CS721 2ad ea tha $7223 cadizet,.
3 .::--. When siea¥ pressure goes belov 550 2siz 2 block permissive lighs
S oETTRET iz received on €372 alsag with amsumsiscer and csspater alarms.

Vhen che blesk buiion is pushed, the chz
. steas pressute ond a "MV STM LTW
.-” €373 3 11 s

““the block sizasl is

:
s
we

ael wil
PLISS TRIP SLXS™ lighc is aczuazed
senpuser 3l:
czaved when 3the sza:

1 not e2ip on low

——
S .

€a 3 heasup
senersateT
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