
Docket No. S0-346 

· U~ITED STATES 

NUCLEAR REGULATORY COMMISSION 
AECION Ill 

7tt IIIOOSCVCLT IIIOAO 
CL.CH IL.LVN, IL.L.INOIS IOU'I 

NOV 2 2 l9i7 

Toledo Edison Co~pany 
ATTN: Mr. Ja:es s. Grant 

Vice President - Energy 
Supply 

Edison Pla:a 
300 ~adison Avenue 
Toledo, OR 43652 · 

Centle:1en: 

This refers to the inspection conducted by Messrs. !. ~. TaQbling 
and T. L. Har?ster of this office oc ~epte=ber 26-30; Cc:ober S-7, 
18-21, and 27, 1977, of activities at Davis-3esse ~uclear ?ower 
Station, Cnit 1, authorized by ~RC Operating License ~o. NP:-3 and 
to :he discussi"n of our fin~ings with Mr. !. ~!urray and t:e:1bert of 
~our staff at the ~onclusion oi the inspection. 

!he enclosed copy of our in3pectiori report identifies arezs exacined 
during the inspection. - ~i:hin these areas, th~ i:spec:ion consisted 
o: a selective exacination cf ~rocedures and re?re!en:ative records, 
observations, and interviews vith ?ersonnel. 

During this inspection, certain of your activities a?peared 
to be in no~c~~pliance vi:h ~RC requirecents, ~s described 
in the enclosed Ap?endi~ A. 

This notice is sent to you ?ursuant to the provisicns of Section 
2.:01 of the N~C's "Rules o! Fractice," ?art 4, 7itle 10, Code o! 
:ederal ~egulatior.s. Section 2.201 requires ycu to submit to this 
o!!ice vithin tventy days of your receipt of this cotice a vritte~ 
state~ent or ex?lanati~n in re?ly. inclu~i~s !or each ite:1 of non
coc?liance: (1) ccrrective acti"n :aken and the results achieved; 
(2) corrective action to ~e t~ken to avoid further r.oncocpliance; 
and (3) the cate ~hen full cocpliance ~ill be achieved. 

As ciscussed during the exit i~terviev, it is =!~uested th~ t ~eu 
su~:it a !i~al !ollcvup re?ort on the Septe=ber 24, 1977 event. 
•nis re?ort should inc!ud! the chronolcgy cf e~e~ts. perti~ent 
transient data. e~aluation of the trar.sient! anc a~y long te~ 
ef:tcts, results oi any :!s:ins anc shor: and !c~g :e~ correc~ive 
&ction. This rl?ort "'ill serve as a easis for a gcnedc re,·ie·"" of 
u~us~al :~a~si~nts. 
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~oledo Edisoa Conpaay - 2 - NOV 22 1977 

Ia accordance with Section 2.790 o£ the m~c•a ~ulea of Practice," 
P~~ 2. Title 10, Co~e of ~ederal Re&ulationl, a C:OFY of thi1 letter, 
the enclosures, and your reapoaae to this letter ~ill be placed iu 
the N~C'• Public Cocu~ent ~o~, except •• foll~Ja. 1! the enclo
au~es contain in!or:atioa that you or your c:ontr~ctora believe to be 
proprietary, you ouat apply in VTitia~ to tbis of!ic:e, within tueutr 
days of your receipt of t~is letter, to withhold such info~atioa 
fr~ public disclosure. The applic:atioo £YSt inelu~e & full atate=eet 
o! the reasons for vhic:b the inf~r:atioo i• coasidered pro;riet~ry, 
and ahoul~ ~. ~re~ar~d ao that proprieta~ io!o~at ioo identi!i~d iu 
the applic:atioa is contained in ~~ enc:lo•~re to the aprlic:ation. 

Ve vill El~dly ~itcu•a any q~estions you bave c:ooc:ernic: thia 
iospectioa. 

....... . 

taclosurea: 
1. Appendix A, r.otic:e 

of Viohtioo 
1. I£ In,pection ~eport 

~o. S0-346/77-32 

cc: w/enc:l: 
Central Filea 
~~?~oduc:tion Oni: NRC 20b 
PO£ 
t.,cal PDa 
~SIC 

TIC 
c. ! CU D$ Park, rever 

Sincerely, 

Caston ricrelli, ~ief 
Re•c:tor O~erjt i ons an~ 

Nuclear Su~port Sraoch 

• S i t i n~ Coc=ission 
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Aopendix A 

NOTICE OF VIOLATION 

Toledo Edison Company Docket No. S0-346 

Based on the inspection conducted Septe:ber 26-30, October S-1, 
18-21, and 27, 1977, it ~ppears that certai~ of your activities 
vere in aoocompliance vith NRC require~ents below. The ite= is 
a deficiency. 

Contrary to the approved Quality Assurance ~anual and Criterion V 
o·f 10 CFR 50, Appendix B, A~:=inist:-ative Procedure 1823.00 .,., not 
cocpletely adhered to in the logging and reviev of jumper - li!t 
vires. 
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R&CION III 
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Ins pee tors: 

Ot~e: Acco~panring ?ersonnel: 

A?proved by: 

u. Little, Septe~ber 30, 1977 
L. Engle, Septe=ber ~o. 1977 
V. te~ng, Se?te~ber 30, 1977 
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J. ~a:etis, Se?te~ber 30, 1977 
J. Rajan, Septe~be: 30, 1977 
J. Pitt::1a .• , October 19-20, 197i 
A. Pluober, October 19-20, 1977 
R. Denning, October 19, 1977 

_., ~---:.~\ c ~. """:.'- c 
R. C. Knop, Chie! 
Reactor Projects Section 1 
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Inspection Sumcary 

Insoection on Se~tecber 26-30, October S-7, 18-21. •cd 27. 1977 (Report 
No. 50-346/77-32) 
Areas Insoeeted: Investigated the causes, evaluation and corrective action 
associated vith the sudden depressurization of the reactor coolant syste: 
on Septecber 24. 1977. routine. unannounced inspection of plant operation, 
tour of plant areas, foll~up of codification :o electrical ,rid system to 
meet licensee ecocitcent, and nnnroutine event reports. The inspection 
involved 110 inspector-hours onsite by tvo NRC inspectors. 
Results: Of the four areas inspected, no itecs of noncocpliance or devi
ations vere found in three areas; one apparent itec of noncocpliance and 
tvo unresolved items vere found in one area (deficiency - !ailu=e to 
properly icpieoent procedure for jucper-li!ted vi=e - ?ara;=aph 6.b , 
and unresolved - open vater tight ~oor, - ?aragraph 7 - apparent 
de f~ct in a cable penetration seal, ?arag=aph · 7) • 

...... 

--- ---------------------------



DETAILS 

1. Persons Contacted 

J. Evans, Station Superintendent 
•T. Mu=ray, A$sistant Station Superiotendent 
*L. Stalter, Technical Engineer 
•w. Green, Adoinistrativt Coordinator •J. Buck, Operations QA Manager 
•w. Derivan, Acting Operations Engineer 

L. Grice, Reliability Engineer 
D. Briden, Cheoistry and Health Physicist 
F. Fai~t, B&W Site Operation• ~anager 

*Denotes these attending :he exit interviev. 

The ins?ector also talked vith and intervie~ed ot~er licensee 
eoployees including :eobers of the technical and engineering 
staffs, reactor shift crevs, and startup test leaders. The 
inspector also participated in a ce~ting on Sep:ecber 30, 1977 
at Davis-3esse that included representatives of SRR, rECo Engi
neering, !ECo Cor?orate ~anage~ent, !abcox-~ilcox Co~pany and 
aechtel Cor?oration. 

2. Lieer.see Action on ?revious Inspection rindin2s 

(Closed) ~oncocpl iance (50-346/ 77-16): railure to properly docu
oent a reviev of a reportable occurrence and ?~~p~r odhereace to 
the adoinistrative procedures for processing deviation reports. 
The ins?ector !ound :hat Adcinis:rative ?rocedure AD 1307.00 vas 
revised to c l arify :he apparent ~~~vardness i~ the procedure and 
that the procedure is ~eing icple:ea:ed to ir.sure required reviev 
of reportable and ncnre?ortable occurrences tracked ~y :he devi
ation re~ort syste:. (?3ragraph 6.a) 

3. loss of Ste3~ Cenera:or.:eec~ater Su~ply and 'A~r~ssurilation of 
Reactor Coolant Svsee~ 

On Septecber 25, 1977, the licensee reported to Region It! th~t a 
spurious tri? signal in the Steac FeedYater Ru?t~re Control Systeo 
(SFRCS) on S~pte~ber 24, 1977 init i a:ed a series of events that 
resulted in the loss of !eecYater su?ply to the So. 2 S:ea: Gener
ator, de?ressuri:3tion of the Reactor Coo l ant Sys:e: (?.CS) and 

1/ lic~~see sub=i tted 14 day L i ce ~see !~ent ~e?or: S?-32-ii-16 on 
Oc:ober 7, 1977. 
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rupture of the rupture disc on the pressurizer quench tank that 
resulted in damage to the cirror insulation en the No. 2 ste · ~ 
generator. An NRC Region III inspector ~•• dispatched to the 
site September 26, 1977 to investigate t~e result• of the 
incident, the action being taken by the licensee and corrective 
ution planned. 

Based upon the inspectors review and upon telephone conversations 
between Region III and representatives of 7oledo £dison Company, 
an iccediate action letter vas issued to the licensee on 
September 30, 1977. This letter desig~ated the corrective action 
required ~efore the reactor could be returned to operation. 

Ia the initial review of the incident, the insp@~tor reviewed 
current· status of the plant, proposed corrective •ction, details 
of the event, its safety significance, op~:ation of engineered 
ufety futures during the event·, confor:ance of the lbiting 
conditions of operations, possi~le generic aspects, and possible 
radioactive releases or contaminations. 

In follovup, the inspectors reviewed the licensee evaluations 
of the incident, the results of testing and completed and/or 
planned corrective action. 

rae findings are as !ollovs: 

a. &ransient Chronolosy 

Initial Conditions 

The reactor vas at the 15% plateau in :he startup test prograc 
and had accumulated approxi~ately or.e ef:ective full pover 
d~y (EF?D) histo~f· A hish ?ress~~e :u~~ine pressure ta? 
betveen the tur~ine and the gover~or valve ~~s found to be 
cracked. Pover vas reduced to •??roxi=ately 9: and the 
turbine vas shutdcvn to repair :he leak. ~ain feed ?UC? 
turbine l-2 vas receiving steac fro~ steAc g~nerator {OTSC) 
No. 2, and feeding both OTSG's through their respective 
startup feed control valves. 

Seouence of Events 

21:34:20 -A spurious half trip ac:cated the Steac-Fee~~ater 
Rupture Cont~ol Sys:e: (SfRCS). ~~e half tri? closec the 
startup feed co~trol valve to o:sc ~o. 2. 7he O?erator h~s 
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only valve position decand sign3l indication and thus vas 
unavare of the feed isol~tion. Otbe~ v~lves that vould 
cove on the half trip were already in t~e tripped ;>osition 
and thus gave no alarc. The al~rcs received by the operator 
were cain ste~= lines 1 and 2 isolation valve (MSIV) solenoid 
trouble alarms which alarm only on t~e cocputer. (This vas 
a partial arming of the control circuit that actuates the 
MSIV to close on a full SFRCS trip). 

21:34:44 - Lov level al&rc OTSG No. 2. (Setpoint 24" startup 
range). ~ turbine 1-2 is still steacing off the generator 
but the feed is isolated causing the level to decrease rapidly. 

21:34:56 - High tecperature ala~ loop 2. (Setpoint 560.6° r 
vide range cold leg). Decreasing OTSG So. 2 level reduces 
heat transfer : apability. 

21:35:16 -High pressurizer level alar:J. (Setpoint 220"). 
Coolant is expanding into pressuri:er from increasing loop 
tee~perature. 

21:35:18 - OTSG ~o. 2 lov level trip ala:-:o. (Setpoint 17" 
startup range). 7his signal cocbined vi:~ the spurious half 
trip completes the logic for a full sracs trip. rhe full 
trip closed the ~SlV's and lined up both O!SG's to t~e •uxil
ia:y feed sys:e:. 

21:35:25-:49 -A reconstruction o£ ~a:a ~ndicates t~&t the 
pressurizer pover relief valve actuated and cycled nine tices 
before !ailing in the open position. The relief valve cycled 
about the setpoint (2255 psig) because a close relay vhich 
provides a 50 psi deadband vas physically cissi~g froc :he 
syst~. The rapid cycling a?pare~tl: caused soce ~efo~:a:ion 
of the pilot valve ste:. novever, pilot valve !ailed open 
due to galling of :he steo. !his resu!tec in the electro
catic relief valve ·failing open and led to a continued de?res
surization of the reactor coolant sys:e: (RCS). 

21:35:36-:38 - AF?T's 1 and 2 discharge valves vere open. 
AF?T 2 only caoe up to 2500 RP~ (noroal is 3600 R?X) because 
of binding in the YOOCYard governor linkage. This corresponds 
to a shutof! head of a?p:oxi:ately 700 psid. ~us, no vater 
vas !ed into OTSG So. 2 as this pressure ~as consi~erably 
belov OTSG No. 2 stea~ pressure until 11 to 15 cinutes into 
the transient. 
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21:3S:SS - ?ressuri:er po~er relie! :e:perat~re high. (Set
point 200°F). Control room indieati:n t~a: relief valve 
had opened. 

21:36:04 - AFP'a 1 and 2 discharge valves open ar.d ~a:er is 
beinc fed into OTSG No. 1. 

21:36:07 - The operator manually tri~ped the reactor because 
pressurizer level vas approxioately 300" a~d risi~s· About 
tvo seconds after the trip, level ruched 30~" an~ started 
decreasing. Loop 2 hot leg teoperat~re reached a caxi=~= of 
approxi:ately 584°F six seconds after the trip and started 
decreasing. Loop 2 cold leg teopera:ure re1c~ed a eaximuo 
of'approxicately 579°F 14 seconds af:er :he tri~. RCS 
pressure continued to blov do~n and vari~us ieactor ?~oteetion 
S~steo (RPS) trips occurred !roc lov p~essure as ~esig~ed. 

21:37:17 -The Sa!ety Features Actua:ion 
incident level 1 initiated at 1600 psi. 
quench tank veat isolation valves clcs~d 
isolation due to SeAS actuation. 

Sys:ea (SeAS), 
~e ?ressuri:er 
on c~ntaincent 

21:37:49 -At this tice it vas no:ed tha: ?.?! !lev indica:or 
FYlHPJA ~as not indicating !lov into :he RCS, hcvever, it 
vas later deteroined that the initial flev ~as bl~cked by 
tvo higher head ea~eup pumps injecti~g 1~0 C?~ through this 
line. 

21:40:22 - :he con:ainoent no:oal sue? ?ucp czce ~n indi
cating the quench tank ~u?tu~e disc ~~c ~l~~n. ·::r pucps 
were shutdown at chis ci:e as ?ressuri:er level vas noroal. 

21:41:50- Saturaci~n pressure ~as ~eached ir. the r~actor 
coolant syst~. Ste3c f~r:ation vas ?roea:ly occu~ring 
in the Reactor Cool~nt ?ccp (RC?) suctions. 

21:43:'1 - RC?'s 1-1 and 2-2 ~e~e t:ip~ed. A: this tioe 
the t~ansiene was essential!~ te~inzt~d ~it~ the exce?tion 
of the subsequent recovery actions. :he ~loc~ ~~~ve !or 
the !ailed electrooa:ic ?ressurizer reli!f va:ve ~as :losed 
appr~xi:ately ZO ~inutes af:er =~~ s:art o! t~e i~cicent. 
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b. Analysis of the Failur-.s and Co~rective Actioa 

(1) SFRCS Balf· Trio 

The half trip logic ia the s:acs is used oa certain 
valves in the 5te~ and fee~va:er s~steos to ceet the 
sincle failure criteria !or isolation of t~e atc~a
phe~ic steao line pcver vent, the ~SIV bypasa, maia 
steam varoup drain and start~p feed control valves. 
A one of four input vill close these valves. (It 
should be noted that all except :he cain s:ea= at~os
pheric pover vent valve a~e no.:ally in the closed 
position vhea operating above 15: ~ove~). A tvo of 
four losic is used oa other valves in :he Stea=-Feed
vater Syste::~. 

Failure to see this spurious t~ip that initiated the 
incident vas due to tvo reas~ns. ine logic circuit 
requires only a signal duratioa of 25-35 cilliseconds 
to lock in. The co~puter vhic~ is usee to shov the 
alar: condition is sca~ning at a or.e second interval. 
Therefore. trip si~nals of less than o=e second oay not 
be seea oa the cocputer. Othe~ visual or alarc indi
cations (such as annunicators) vere not available in 

·~ the control rooo. 

Corrective action by the l i censee vas divided into tvo 
phases to rectify this proble:. ~e !irs: and i~ced
iate action vas to connect six c~ar.nel 3rush Recorders 
on SFRCS input channels to pro~!de de~ection of short 
tero spuri~us sig~als. Fotlcvu? action i~volves the 
installation of annuaicator ~i~d=vs fo: hal! trips on 
steao gene:ator lev level. loss of reac:or coolant pucps 
and stea=-!eedva:er del:a pressure. Ac annunicator 
presently exists on lev steaclir.e r~essu~e. A feasi
bility study vill ~e cade to de:er:ine vhet~er a tice 
delay circuit cao be used on t he ::ip signal to cake 
su~e that :he coo?ute: vill also see short tero signals 
(i.e. less than one second) 

(2) Auxiliary :ee~~ate: ?u:~ 

On a full SF~CS tdj) the ~.10 auxiliary !"ee ~•ater ~ucps 
(AF?) are aligned and star:ed :o !eed :~e t~o stea: 
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generators. The alignment is one ACP to one steac 
gener~tor except for the cain stea:line break accident. 
For the steamline break (detected by lov steamline 
pressure) the AFP to the a!fected steac generator is 
aligned to receive steac and feed the unaffected steac 
generator (the one vithout the lice break). 

~~en the spurious half trip isolated !eedvater flov to 
No. 2 steac generator, a full SfRCS tri? vas initiated 
on lov steam generator level (see transient Chronology). 
Tbft AFP's vere properly aligned and started. Rovever, 
No. 2 AFP only re~ched approxicately 2600 rye (vs desired 
3600 rpm) due to a binding in the ~oodvard governor on 
the Ter:y Turbine drivin~ the AFP. At 2600 rpc the 
:axicuc pump discharge pressu~e is approxi~ately 700 psig. 
This head vas not adequate to ?rovide !eecvater to the 
No. 2 steam generator until p~essure in the steam 6ener
ator decreased to this·pressure (apprcxi:ately 11 to 15 
minutes into the event). 

The loss of one steam generator for a controlled cooldovn 
of the reactor is vithin the accident analysis vhich 
assumes only one steam generator availa~le. However, 
the failure of the governor on the AfP turbine presents a 
generic or cocoon code failure problem. (Tnis vas 

~. reported· by the licensee in a letter froo L. E. Roe to 
J. C. Keppler dated October 11, 1977 in accorca~ce vith 
10 CFR, Part 21.2l(b)). 

!he licensee through the canu!actu~er analy:ed the failure 
cechaniso of the governor. I: ~as concluded that under 
certain conditions the servoootor control driving the 
turbine speed control agai~st the high S?eed stop ?laces 
a cisaligncent force on the !-bar of the governor linkage. 
This oisali4n~ent force creates a potential !or the 
governor to bind at a S?eed ?OSition less than desig~ 
speed upon turbine startup. ~e governors for ~oth AF?'s 
~ere oodified to correct this problem. 

The failure of the No. 2 AFP to co:e up to S?eed and 
!eed the No. 2 stea: generator also resulted in the 
steao generator "~oiling dry." This \145 concluded 
based upon the rapid rate of ?tessure cecay inside the 
steac generator. Although this condition is not desir
able, the incident is within :he design analysis !or :he 
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(3) 

Lr tUJ I..~J uu 

®~~~~~ ~!fJ~ 
stea~ sene:ator as supplied by the :anu!&eturer. The 
analysis placed a 20 cycle lici:ation on the generator 
over its li!etice. The licensee has an &d~inistrative 
systec for trackin, O?erational transients over the 
li!etice of the plant to i~sure cycle liaitations are 
not exceeded. 

Reactor Coolant Svs:~~ Jeoressuri:ation 

The transient on the seconcary side caused a corres
ponding operational transient in the Reactor Coolant 
Systec (RCS). This transient, •hile not desirable, 
~ould no~ally be vithin the desi~n capability of 
the syte: vithout caca~e :o equipcent. Hovever, due 
to the failure of the ei~ctrcea=i: :elief valve on the 
?ressuri:er, to properly reset a!:er relievinJ there 
vas caaage to the cir:or i~sulations on the No. 2 
steac ~enerator, ci~or ca~age to a ventilating duet and 
spillage of react'r coolant i~side :he containcent 
vessel. 

The licensee's investi!ation into t~e failure of the 
electrocatic :elie! valve :!vealed that the close relay 
vas oissing !:o= its control circ~i:. rhe =issing 
relay caused the :elief valve to cycle around its set 
point of · 2255 psig un:il the pilot valve steam stuc~ in 
the open position. 7his failure of the ?ilot valve 
caused the relief valve to re:Jin O?en conti~uously 
relieving the pressu:i:er :o t he Quench Tank. rhe 
:e:ie! valve re=ai~e~ until G??:oxi:acely 20 cinutes 
into t~e event ~hen c~e operate: close~ the block valve 
to t~e re li~! valve. t•ck of earlier :eco~ni:ion that 
the reli~! val··~ had !ail~: o~e!'l •as ~ue :o the !act :~a: 
the operator did not h•ve rOSit~ve i~cications of the 
valve ?Osition on the control :oa:c. ro correct t~is 
preble~, :he lice~see i~s=alle~ a ?Osi:ion lish: on the 
control board to incica:e :he ?Osition of the pilot 
valve solenoid. (~sual indications that the relie! 
valve opens initially is by a te~pe:a:u:e oonitor in 
the val·:e line). 

The licensee's ins~~ctio~ of :he ~ilot valve reve~led 
that the st e~ stuc~ in :he C?~n ?Osi:ien due to 
p:allir.~. 
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!here is no explan3tion as to vhy the reset relay was 
cissing from the control circuit. A review of the pre
operational test procedure ?erfor:ed prior to and du=ing 
hot functional testing shows that the electrocatic valve 
functioned properly. Prior to the preoperational test, 
the licensee per!orced a yellov line (circuit checkout) 
of the control schece. 3oth of these i:e:s in~icate 
that the control relay had been in the circuit. It 
should be noted that the electrocatic relief valve 
control circuits are not classified safety related 
and therefore do not fall within the nor=~l ~uality 
control purviev. 

~fter inspection of the relief valve and replacecent of 
the pilot valve, the li:ensee tested the ~alve by :anually 
cycling the valve six ti:es vith the RCS at a??roxi:ately 
600 psig. !he pilot valve stuck io the OfeO position 
again after the sixth cycle. 

I~spection of the pilot valve ~tee revealed soce scratches 
on the stec and that the outside dia:eter o~ :he stec 
vu .0005 inches oversi:e. (~:or::al ar.nulus clearance is 
.001 inches). At the recoc:endation o! the valve canu
facturer, the stroke of the solenoid for the pilot v&lve 
vas reduced free 3/8 inches to 1/ S inches. This change 

··in stroke still allovs the ?ilot :o !unction as · desig~ed 
and considerably reduc~s the steo sur!ace area ex?osed 
to the ste~c, dir:, boric acid, etc. vhen the valve 
O?erates. 

Redu~tion in surface area ex?OS~d :o :~e stea: flov 
?revents possi~le acc~culation of cont~~i~ates on the 
bearing sur!ace of the steo. 

A!ter the correction to the stroke tra~el and stec 
diaceter, the electrcoatic relief valve vas r!tes:ed. 
!he valve ~35 ~Jnually cycled ten ~i:es at approxi
oately 600 ?Sig RCS pressure and ~nee at approxica:ely 
2200 psig. 7he valve functioned as designed. 

!he RCS cocponents are designed for !or:y cycles of a 
generali:ed depressuri:ation :rar.sie~t in vhic~ t~e 
?ressure drops 1~00 psi 3nd t~e tc~?era:ure drops 
620.. • ~ . & • • t.. 1 . r tn .t.teen ~tnutes. 4n t~e actua transtent 
on the RCS side, :he ?ress~ra dr~~pec ~??roxi:ately 
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1300 psi in eight minutes and the cold and hot leg tecp-. 
erature in loop 2 dropped approxi:ately 41.5 and 45°F 
respectively in 7.5 minutes. 

An analysis of the transient ~as pe~for:ed by 3&W for 
the licensee. Based upon this analysis. B&W concluded 
that this transient vas within the scope of the gener
alized depressuri:ation transient previously analyzed. 

(4) Reactor Coola~t Pu!Ps 

!ecause the Reactor Coolant pumps (~C?) operated at or 
near the saturation pressure during portions of the 
transient, there was some concern of possible dacage to 
pucp shaft seal bearin3s and i:pelle~s. The operating 
condition ~as reviewed ~y the pump ~anufacturer. The 
canufacturer concluded that the~e ~as scall risk of any 
da:age. To provide assurance, the license~ perfor:ed 
instrucented tests in Mode 5 and 3 to ~eri!y norcal 
operating paraceters. 

(5) Reactor Fuel 

3&~ also evaluated the ?ossible effec:s on fuel per!or=
ance as a result of the transient and concluded that 
there were no safety concerns with ~es?ect to the reactor 

-- fuel. This conclusion 1.1as ~ased ~.:pon: · ·-

Core burnup on S~ptecbe~ 24 ~as •?proxi~ately 1 EFPO 
(no significant fission ?roduct inventory). 

Because of t~e tow operating ?C\Ier history (15! and 
less) the:~ \13S no significan: d~cay heat source 
as coopared to :he sour:e !ro~ :he RC?'s. 

Conser~ative est~:ate that the cax~~u~ ~? ~et\leen 
:he internal fuel rod pressu:e and RCS pressure \laS 
300 psi and a oaxi:uo clad te:perature of 550°F 
at this ~. 

(6) Contai~~ent Conta~ination !roc RCS 

The S?illage o! ~CS ~ate~ did not constit~:e an air~orne 
release ?roble~ inside contai~e~:. 7.;is ~as due in p•rt 
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because of the short operating history of the fuel 
~ssecblies. No detettable fission gases vere present 
in the RCS. There ~as lov level tontaciaatel due to 
aorcal activation products in the P.CS (activation of 
norcal corrosion products). !his contaci~ation vas con
trolled and cleaned U? by the licensee usin~ stan~ard 
radiation control procedures. 

(7) !rainin2 and Retraining 

To insure that operating personnel understood the se
quence of events, the licensee conducted retraining 
on the SFRCS. This training i:volved tvo !our hour 
sessions. The !irst session involve~ a description 

· and analysis of the event. The second session covered 
a detailed descri?tion of SFRCS. The training of the 
various shi!t teacs plus ocher ?ersonnel ~as cocpleted 
October 22, 1977. 

4. Second Loss of reedvater Transiertt 

On October 22, 1977, a spurious half trip !roc SFRCS closed the 
startup feecvater valve to the ste•c generator. During this 
transient, all plant operating equipoent ?er!or~ed as designed. 
Both AF?'s star:ed and reached ~600 r~c. !he ?ressurizer elec
trocatic relief valve actuated tvice and reset as desig~ed • .. . 
Although the 6 channel 3rush ~etor~ers i~stalled to record :he 
source ~f the spurious signal did not record :he event, the 
licensee ~as able by a process of eli:i~ation :o isolate the 
?Ossible sources. ~Jo ~uffer acpli!iers and three i~tegra:ed 
circuit cli?s vere replaced as ?robable eauses !or the spurious 
signal. !he licensee is continuing his ef!or:s to ?Ositively 
i~entify the sour~e of S?urious signal. 

5. Electrical Crid S:abili;y ~odifica:}on 

?er Condition 2.C.(3) (~) o! Oper~ti~g Lice~ se S?!-3. the lice~see 
submitted an evaluation and prorosed :odifica:ior.s to electrical 
grid ?rotective syst~ to NRR for revie~. ~le ?Ur?ose of these 
~odifications is to insure adequate bre~ker coordination, ala~ 
and isolation or :he onsite electrical sys:e~ in sufficient tice 
to ?~r=it the required Class l~ equir=e~t to ~pera:e in the event 
o! offs ite grid degr~dation. 
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The inspector revieved ~nd examined the icplecentatioa of the 
subject modification .u designated b·y the licensee' • letter of 
July 18, 1977 (Serial No. 293) to J. £. Stoltz froo L. £. Roe 
and Facility Change Request 77-217 (original and supplement 
No. l). No deficiencies vere identified by this review. 

The reviev effort included reviev and examination of procurement 
records, certification !or Class 1£ equip:ent, vork orders used 
for installation, setpoint changes and setting, safety reviev, 
SR! reviev of the facility change and procedures used, and dis
cussions vith cecbers of the engineering staff and operating 
staff involved in the design and installation of the modifi
catiocs. 

6. ?lant Ooerations - General 

rhe inspector revieved ge~eral plant operations including an 
examination of selected operating logs, jucper-lift vire logs, 
deviation re~orts for the period of July 1977 through October, 
1977. This revie~ vas ~•de to determine compliance vith tech
nical specifications and 3dcinistrative procedure requirecents. 

a. Deviation Reports 

wni1e revievint the deviation reports, the inspector noted that 
38 reports (for the period :uly 11, 1977 to August 16, 1977) 
had . oot been filed in the caster file. Seven of these vere 
on the SRB ~genda !or final revieY and closeout. The othe~s 
vere still outstanding for fi~al resolution. It vas noted 
that although copies of these reports ~ere not in the cas~er 
file, the reports are logged and a~e being tracked by the 
technic~· section. For t~e reports found ia the caste~ file, 
Qany still recain open aod re~uire fir.al closeout. 

In response :o a previous ice: of noncocpliance (Insp~ction 
R~port 77-16), the licensee initially revised Ad~inistrative 
Procedure AD 1807.00 on July 12, 1977 and approved it for 
iopleoentation on S~ptecber 9, 1977 to icprove and clari!y 
the :eviev process !or deviation reports. It vas noted there 
has been an apparent i:proveoent in the tracking and reviev 
of DVR's issued since the ~rocedure revision. 

novever, evec though the DVR's are used by the licensee as 
1 control docucenc that does no: get closed out until all 
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corrective action i• cocpleted (including corrective action 
covered by facility change request or action itec record), 
there appe4rs to be a large number of open DVR'a in t~e files. 
Many of these can and should be closed in a :ore orderly 
catter. This need to reduce the large backlog of open DVR's 
vas discussed vith the licensee duri~g an exit interviev. 

b. Jucpers and_Lift Wire Log 

The inspector revieved the jumper and li!t vire log and 
the impleceatation of Administrative ?rocedure AD 1823.00, 
Jumper and Lift Wire Control. From a previous inspection, 
(Inspection Report 77-16), it had been noted that a large 
nucber of jucper and lift vire tags vere outstandi~g. me 
status of the licensee's effort to reevaluate the need of 
these jucpers and lift vires ~as revieved. Considerable 
progress had been :ace and the effort is still in progress 
as noted by the internal reviev presently being conducted 
by the operations section. 

The inspector selected several jucper-lift vire - tags 
nucbers at rando: and verified that they do. exist. 

The oeed to exp~dite this effort was disc~ssed in the exit 
inte:viev. 

AD 1523.00 jucper-lift vire tog sheets requires t~e persons 
placing the tag to reference the vork or~er request ~ucbe~ 
and the reason !or the tag on the log sheets. A reviev of 
the log sheets indi~ated that this vas not bei~g consistently 
done. Exacples ~ere: 

Tag No. 4073 through 408~. no r~ason ~as given for 
tags. 

!ag No. 4163 through 4156, no vork orGer nccber ~as 
re fe rencec. 

!ag ~o. 4123 through 4125, no reason vas given for 
tags. 

!n the exit interviev the i:spector discussed hov !ailure 
to proviGe this in!~r=ation is considered an i~a~equate 
reviev by :he tagging su?ervisor (D3TS}, the Shift fore:an 
~ho is sup~ose :o reviev :he curre~t s:a:us each shift and 
the Operations ~ngi~eer (or his represe~:a:ive) ~onthly 
reviev. :bis failure :o properly i:pl~=ent AD 1823.00 is 
considered an i:e~ of noncc:pliance. 
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Also discussed in the exit interview v~s & ?OIIi~le incon
sistency in hov individual oars handled critical tags 
(t~gs vith safety i~plications). The current procedure 
does not require doc~centation to shcv hov and vh&t the 
DSTS considered ia the ?lacement of critical tags. 

7. Plant Tour 

The inspector toured various areas of the plant to observe oper
ations and activities in progress. This included general state 
of housekeeping, proper alig~ent of v~lves in :he high pressure 
injection of SFAS, status of EVS boundary, le~ks, pi?e vibrations, 
radiation controls, shift ~anning, discussion vith operating per
sonnel c6acerning lighted annun~iators, and review o! a startup 
procedure currently being implecented. 

No itecs of noncompliance vere specif ica lly identified . novever, 
tvo ite:s vere left unresolved and there vas one item of oajor 
concern • 

. As discussed in an exit interview, the plant is currently oper
ating vith a large number of lighted annunciators. The inspector 
stated that there appears to be a need !or the licensee to reviev 
the current status of lighted annunciators for the pur?ose of 
eli~inating nuisanc~ ala~s, alarcs that a?pa:ently have logic 
proble~s or i~ vhich the set?oint span ~ay be ~oo tight. Exacples 
are: 

?anel l, vindov Z-8, ~oe~g D/G FOS T l/2, Hi/Lov. If 
tar~ is overfilled, light is lit (alar=ed condition). !he 
operators concern is lav lev~l since he has ~o other :eans 
to c!eter::ine ~o~hat the le·1el is . A sudden change in the 
status of tank cou!d go undetected (!roo Hi alar: to Lev 
alar::). 

?anel l, vindov 1-5 and 1-6, ESSES 3us Z-1 and F-1, areaker 
not nor~al. ~indov alvays lit ~ecause there is no no~al 
position. 

?anel 5, vindovs 5-l, SFAS C~T Rad Lo~-Fail. ~indov re~ains 
always lit because o! detector location. There is not 
sufficient background radiation to :ake the ce:er read above 
:ero. 
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Oa Oc~ober 27, 1977, at approxi=ately lSOO hours, the vate~ 
tiiht door sep~rating the two auxiliary !eedvater pucps vas 
!ound open during a ·tour. The door v.u ic.cedi.ttely closed. 
This ieee is uaresolv•d pending !urth~r investigation. 

On October 27, 1977, a black oily :aterial vas !ound dripping 
from a ceiling cable penet~ation in the cable sp - eadins rooc. 
:his ite= is unresolved pending further investigation by the 
licensee. 

8. Onsite Reviev of Inspection Process 

Tne insp~ctor vas aeeocpanied by two people !roc !attelle-Colucbus 
and one rerson !roc the Office of Nuclear Regulatory Research on 
October 19 and 20, 1977. ~3ttelle is cu~rently under contract to 
the NRC co evaluate cethods !~r applying ~ASn-!400 ~ethodologies 
to the inspection process. Observations were :ade ef the cur~eot 
inspection process. 

9. Review of Nonroutine ~vents Reported by the Licensee 

4he inspector revi~ved licensee actions with respect to the 
following listed nonrouti~~ events reports to verify that the 
events were reviewed and evaluated by the licensee as required 
by Technical Specificaticns, that corrective actio~ was t~ken 
by the iicensee, and that safety li:its, lici:i~s safety syste= 
setti~gs. and li~iti~g conditions for ope~ation ~ere not exceeced. 
~~e i~s?ec:o~ exJained selected Cpe:at~~ns Coccittee :inutes, 
licensee investigJtio~ repor:s, logs, ~nd recores, and i~spected 
equipcent and i~te:vie~ed selec:ed personnel. 

:~o inoperable re1Jtive position i~cicato: s in Grcu? 6 of CRD 
Syste: (~?-32-77-15). 

Loss of Reactor Coolant pres$u:e due to failure of ?ressu:i:e: 
?O~er operated reli~f valve (~?-3:-77-15). (See ?aragra?h 3 
£or details) 

::o ite:t~s of noncocpliance or devi.cions were identified. 

!he !ollo~ing licensee event reports ve:e :evie~ed and closed ou: 
on the bas i s of an in-office :eview ·anc evaluation: 

a. Hydro test on High Pressure Injec:ion line (~?-33-77-28). 

b. Ste~ generator level li:i: exceeced (S?-3;-77-30). 
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c. Chlorine detector A~ 5358A inoperable (NP-33-77-31). 

d. Loss of Shield Buildins integrity for R2 ?urge System 18 
month test (~P-33-77-33). 

e. Planned replaceoent of overload heaters in Control Rooo 
Eoergenc:y Vent condensinc unit (1;?-33-77-37). 

f. Loss of DC power to speed control switches ~or SS 815 and 
SS 816 for testing (~P-33-77-39). 

I• Reoov•l of Auxiliary Fee~~ater ?~cp 1-2 froo service to 
i:plecent viring chan1e (NP-33-77-41). 

b. ~aia stea= supply line check valve bonnet leak (t~-33-77-42). 

i. Loss of shield building integrity ~ue to unlatched door 
(NP-33-77-G.7). 

j. Contain=ent nor:al su~p total flow inst~oent string inoper
able (NP-33-77-49). 

k. AF? turbine 1-2 inoperable due to loss of speed control 
(NP-33-77-51). 

1. AFP turbine 1-1 inoperable due to loss of speed control 
(::P-33-77-52). · 

=· AFP 1-2 inoperable due to ground in S?eed eo~trol switch 
(NP-33-77-53). 

n. Flow path froo boric acid storage sys:e: operable (N?-33-77-54). 

o. ~ain steac isolation valve ~ 5100 !ailed closed due to loss 
of control ~ ir (~P-33-77-55). 

P• NI-3 inoperable to conn~ct to reactioe:er (NP-33-77-59). 

q. API for control rod 4 of group 4 i~operable (~?-33-77-63). 

r. DR pu:p 1-2 made inoperable to install union in cooli~g ~ater 
line (~P-33-77-66). 

s. C~annet 3 of RPS i~operable (NP-3;-77-67). 
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t. Hydraulic snubber £!D-l9-Hl44 inoperable (NP-33-77-69). 

u. Main steam line hydraulic snubber SR 17 and SR 11 inoperable 
(NP-33-77-70). 

v. AF? 1-1 steam supply isolated for ma in tenance (NP-33-77-71). 

v. Reactor coolant system T avg less than S25°F (NP-33-77-75). 

10. Unresolved Item 

Unresolved items are matters about vhich core inforaation is 
required in order to ascertain vhether they are acceptable ite:s. 
items of noncompliance. or deviations. Two unresolved items dis
cloaed d~ring the inspection are discussed in ~aracraph 7. 

11. £~it Int erv iav 

The inspectors met vith licensee representatives (denoted in ?ara
sraph l) on October 7. 21 and briefly on October 27. 1977 to 
sum~ri:e the findings of the inspection. The licensee :epresen
tatives made the folloving recarks in res~onse to certain of the 
items discussed by the inspector. 

October 7, 1977 

StHed t_~.tt in addi.tion to the corrective action taken to date on 
the Se~teober 24. 1977 incident they vould (?arag:aph 3): 

a. Instrument SFRCS inputs to help detec: spurious signals. 

b. Add SFRCS annunciator vindovs. 

c. Studr the feasibilitr o! a time delay ~echanisc so that the 
cocputer can log short :e~ spurious signals. 

d. Complete training on the SFRCS by October 22. 1977. 

e. Test the codified AFP turbine governors in place in ~ode 3. 

f. 7est the electrccatic pressuri:er relief valve cold and hot 
(at a~proxi~~tely 600 psig). ~u~i~g a ~elac:on on October 1~. 
1977, ~hen the relie! valve failed on the sixth hot cycle 
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test, the licenJee stated that they vould retest the valve 
ten times at 600 psig and once at approxicately 2200 psig. 

I• Complete the testing of t~e reactor coolact puops at a 
pressure equal to or above 1300 p•~i· 

Acknowledge that the return to pover ope:ation vas ?redicated upon 
the successfull coopletion of the above tests. Also stated that 
they vould keep the inspector info~ed of the progress of the 
test ins. 

Acknowledge the inspectors request for & detailed !ollowup re?ort 
on the Septe~ber 24, 1977 incident includics a detailed analysis 
of the long ter= effect of the transients. 

October 21, 1977 

Acknovledse t~e inspector• concern about the jucper-ti!t vire logs 
and acknowledged the inspectors statecent vith respect to the 
apparent it~ of noncocpliance (Parasraph 6.b.). 

Acknowledge the inspectors concern about the status of control 
rooo annunciators and stated th•t they have btt~ pursuina the 
problea. (Parasraph 7) 

Acknowledge the inspectors statements about the r.~cber of outstanding 
deviatioa· reports. (Paragraph 6.a.) 

October 27, 1977 

Acknowledge the inspectors review o! the ~odi!ication of the elec
trical grid systeo. (?araaraph 5) 

Acknovl!dge the i~srec:ors !i~dir.gs concer~ing the opeo va:er tight 
door and stated that they would cheek :heir p~ceedures :o . deter.=ice 
~hy the door vas le!t open. (Paragraph 7) 

Acknowledge the inspectors findi~gs concer~iog the black oily 
=aterial dripping !roo ~ penetra:ion in the cable S?reading roo= 
and that they vould iccediately investigate and dete~i~e the 
extent of the ?robleo. In!or=ed the ins?ec:or oa October 28, via 
telephone that t~e proble~ appeared :o ~e con:~~ed to the one ?ene
:ration and that they ~ere pursuing it !ur:her ~ith both Dow 
Che~ical Cor.pany and Btsco. C?ar1graph 7) 
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9.3.3 EQUiw.EllT A.'ID FLOOR DRAil:AGE SYSTEM 

The auxiliary building drainage system i!le~udes the !ollovi::1g: equipment 
drains, tloor drdlls, su:ps, ::Useellaneous vas~e ~dn tank, and detergent 
vas~e drdn tank. Radioactive equipment e.:Id noor drains discharge either 
directly into the :iseellaneou1 drain te..:lk or into su::ps e.::ld e.re pUl:ped 
into the drain t~ !or radioactive vaste processing. Lev-radioactivity 
vastes !rom desigcated laboratorY sinks, laundry ~ashing ~chine, lavatories, 
and shover :-com d:'ains are collected in the detergeot vaste draills tank !or 
radioae~ive vaste processing. llonradioactive areas, such a.s the electrical 
penetration rooms, electrical svitehgear roo:s, cable spreadi:lg room, end 
control room, discharge to the stati~n external drain system. Oil in~erceptors 
are provided !or the ecergeney diesel geoeratcrs and diesel tuel day tank 
rooc dra.i::1s. Aeid-neutralbing tW.s are provided ~or all batterY roocs 
drains. 

T'.!l'bine building equipunt e.nd noor d:ains are collected in lov-poiot scps 
a::1d pUI:lped th:-oush ell s~parators before disc~argiog into ~he station exter-
nal drdn S".fStem. In adciition to the no:-:-el su.::p pw:ps, there a:e -:vo high- !10 
capacity p~ps capable or r.andliog a tctal of 1200 gpo of fire sprinkler 
flo~. These p~ps operate on high-high sucp level, and the discharge is 
directly to the main transformer pit which has the capacity for the high 
flow and provisions for oil separation. In the event of radioactivity in 
the secondary system, the: e drains can be pumped to the condensate decin-
eralizer holdup tanks. 

The nor.nal s~p in the containcent vessel discharges directly into the 
miscellaneous drain tank or the clean waste receiving. The p~ps are of 
the submersible ~~e. 

All sucps ere provi~ed ~it~ a eu?lex pucp syste: ~ith en el~ernator ~o auto
:atieally ste_~, stop, en~ alte~~ate eecb o~ the ru:~s ~d to start the 
second pump any ti:e the one io operation is ~~able to ear~ the lead. ~ 
SU:?S ere provided ~it~ ~i~,-level ala~s. 

!~e sub:ersible s~p ?~~s in the ECCS p~p roo:s, ~~ich ~cr:ally dise~arge 
~o ~he :iscella..ecus drain t~~. are ¥rovi~ed vitb e b}?ass to discharge 
di~ectly to the clean ~aste receivers should it becc:e ~ecessar,y i~ a room 
is floc~ed. These purnps and piping arc designed to Seismic Class I. 

Applicable design cedes end ste~de:ds are listed in Table 9-1. 

A flow diagram of this system is shown in Figures 9-9 and 9-9A. 

Disposal of collected radioactive drains is discussed in Chapter 11. 
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MAKEUP AllD PURIFICA:riON SYSTEM 

Design Bases 

The ::akeup end purification system is designed to acco:::nodate the t'olloving 
ru:etions during nor.cal reactor operation: 

a. SupplY the reactor coolant system vith preoperational !ill and 
operational cakeup ~ater. 

b. Provide seal inJection ~ater !or the reactor coolant pumps. 

e. Provide for purification o! the reactor coolant to recove corrosion 
and fission products. 

d. Con~rol the boric acid concentration in the reactor coolant in 
order to control.reaetivity. 

e. In conjunction vith the pressurizer, accorci:~odate tecpora.ry changes 
in reactor cool~,t vol~ due to scall temperature changes. 

! • Haintain the proper concentration of hydrogen and corrosion 
inhibiting cbemic~s in the reactor coolant. 

g. Provide :a~eup to the reactor coolant system for ?rotection ~gainst 
sr.all breaks in the reactor coolant pressure boundarj. 

9.3.4.2 Svste: r~scri~tion 
-.· 

9.3.4.2.1 General 

~ce =~~eup and purification system is shovn schematically ic the process and 
i::.st:--..u:::entation tira·.ting, figu:e 9-21. tables 9-10 and 9-ll list the systeo 
?er~or=ance a,d cocponent design characteristics. 

T:.e letdovn cooler reduces the te~perature of the letdo•~ flov free the 
reactor coola,t syste: to a ~e:perature suitable for de:ineralization and 
i:Jec~!on to the reactor coolant pucp seals. The letdo•~ coolers are tvo 
scell a,d tube heat exchangers arranged in parallel. Each is designed to 
h~,Cle half the caxicuc letdo•~ flov. Heat in the letdc•~ cooler is rejected 
to the coopor.ent cooling vater passed throu&~ the shell side of the coolers. 

~td=~n Flov Control 

?=e no~al letdo~~ flo~ rate at reactor operat~r.g pressures is co~trolled by 
a ~ixed block orifice si:ed ~or ~he nor:al purification rate. A ~arallel , 

n:r=ally closed, re:otely operated valve c~, be ope~e~ ~o ob~ain ~lev rates 
~~to the ~axicu: letdo~n cap~bili~y, e.g., reactor cool~t boron ccncen~ration 
a:.j~tcent. ~is va!.,e is also used to ::ain~e.in the desired letdo\111 rate at 
re~uced reactor cool~~t pressure, i.e., during startup ~d sh~tcc•~. In 
e~:ition, there is a second parallel, no~=elly closed val~e ~~!~~ :ay be 
~~e!ly positioned for ~lc~ ~entrol. 

9-62 
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Table 9-10 

ML~euo and Pu-.ftication §ystea Per~o~~ce Data 

llor:lA.l letdovn !lov, ~a 

Maximum l.etdovu !lov, g;lm 

Total !'::. 1.1 to each reactor coolant pur:xp 
seal, gpm 

Seal inleakage to reactor c~olant system 
per r .eactor coolant pucp, gpo 

Tecperature to reactor coolant put:~p seels, F 

Purification letdO"JU nuid tecperature, F 

Ha.'teup t-ank nor-al. ope:-ating Pressure r&nge, ;>sig 

Hakeup tank noainal vater volume, rt3 

-. 

9-63 

45 

14o 

8 

7 

120 

120 

15- 35 

4oo 
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Table 9-11 

Makeun and ?urification 5yste~ Cocoonent Data 

Quentity 

Type 

Rated capacity, gpm 

?.ated head, ~ at sp gr 2 1 

l·:otor ~orsepover 

P,..u:p ::aterial 

Design ~ressure, psig 

C~s!g:1 te=?erature, "i' 

5eisr:.ic ::_ass 

Co~e 

Letdo•"!l Cooler 

Que.n~!.ty 

T'ne 

Re~t t~~,sfe~red, Btu/h 

Letdo~"!l flcv lb/h 

Le-:dc•"!l ter:?e~a.t~e Change 1 F 

!·~e::e:-!t.l, shell/tube 

tesi~ press~~. sh~ll/tube, psig 

Desi~ tecpe:-atu:e, shell/tube, F 

Ccoli~g ~a~er te~e:-atcre change, F 

Seis::.ic Class • 

Code 

Se~ ?.etu.-n Cooler 

Type 

Se!.l :-etl.!:"n coole~ tubes ide !'lov 1 lb/h 

!~e.-..e~~e.l , shell/tube 

9- 64 

2 

Centrifugal, !-~echa.nical Seal 

150 

5800 

450 

55 Wetted Pa..""ts 

3050 

200 

I 

Dratt ASH:: P&V, Class 2 

2 Half-Ce.paci ty (!-!axi::.UI:1 :etdovn) 

Shell and Tube 

16.2 X 106 

3. 5 X 104 

557 to 120 

CS/55 

200/25CO 

350/600 

95-176 

I (shell e.:1d anchors) 1 10 

ASME Secticn III-C ~,d VIII 

2 Full Capacity 

Shell a:"ld ~ube 

40 X 10_4 

2.122 X 1QU 

C5/SS 

?.e\~s!cn 10 
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Table 9-ll (Coot'd) 

Design pressu:e, shell/tube, psig 

Design tecperature, shell/tube, F 

Cooli:lg vater tlov, lb/h 

Cooli:lg vater tecpere.ture c:'hange, F 

Seiscic Class 

Code 

~antity 

Volw:e, !'t3 

Design ~essure, psig 

Desig:l temperature, 'F 

!·~teria.l 

Seis::ic Class 

C~de 

r~ification Decine~eli:er P~e!'ilter 

QtJI!!lti t.y 

Capacity, gpm 

Vessel :ate~iel 

Vessel design p~essc:e, ~sig 

Vessel te:re~at~e, 'F 

:rc::.i::e.l. ~at ins, ::1icroos 

Vessel seis::1ic Class 

Vessel coc!e 

?u:ifieation Deminerali:er 

~!.!ltity 

'1':,.-:;>e 

Vessel =.aterial 

Usable ~esin voluoe, ft3 

Desig:1 !'lev, gpm 

Vessel des!.~ press~e, ~sig 

Vessel ~sign ~e=?e~atu:e, : 

9-65 

150/150 

250/200 

1.9628 X 104 

95-115 

I 

A.Sl·!E Section II!-C and VIII 

1 

600 
100 

200 

ss 
I 

ASHE Sect!.on III-C 

1 

1u0 

ss 
150 

200 

3-5 
II 
AS~ III-Class 3 

2 

110 

l·~ixed Bed, boric acid setu:ated 

ss 
50 

70 

150 

200 Rev!sioo 10 
tece::ber 19il. 
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Vesse~ seis:ic Class 

Vessel design code 

Table 9-ll (Cont'd) 

I 

~a:ltity 

Capac:i ty, gpm 

Vessel :aterie.l 

Vessel design ·pressure, psig 

Vessel ~sie;n tecperature, F 

tlot:!na.l r!!.ting, :d.c:-ons

Vessel !eis:ic Class 

Vessel cesign code 

Seal !n•ection Filter 

Qua.:lt!.ty 

Ca~e.ci 'ty, tnl::1 

Vessel :aterial 

Vessel ~sion pressure, psig 

Vessel c~sign tecperature, F 

:lc::.ioe..l rat!.ng, ci crons 

'/essel se.!.sr:.i.c Class 

Ves:~l ~sib=l Code 

ASME Section III-C 

2 

140 

ss 
150 

200 

3-5 
II 

ASHE III-Class 3 

2 

50 

ss 
3050 

200 

3 
I 

ASto!E I!I-Cless 2 

Qua:tity 1 

Ty;:e Cation, !lon-regenerati ve 
~es!.~ ~lo~, gpo 

Use!lle :esic vol~.:::e, rt3 

Vessel cesie;:n rressur~. psig 

'.'essel ces!g::1 te::pe!'a.tu..~, : 
Vessel =~terial 

Vessel seisclc C!;1SS 

Vessel eesign Code 

9-66 

140 

51 

150 

200 

304 ss 
II 

ASME III, Class 3 

Revision 10 
Dece:::i'ber 1974 

1~ 1.. · I ~ • ,,! ; .., ...... ~ .. ., ~ 



Let~ovn Flo~ Radiation Monitor 

The letdown flov radiation conitor is discussed in subsection 11.4.2.2.1. 

Puri~ication Decinerelizer Prefilter 

'lbe purification de!lineralizer prefilter is designed to recove particulate 
:atter !roc the letdovn streac prior to er.tering the pu:i!ication demineralizer. 
This filter mini=i:es any accumulation or radioactive crud in the purification 
resin and on the dovnstream piping or the purification systec and vaste 
disposal system. The prefilter is of the bo.cknusheble type e.nd is si::ed 
to handle the ::a.xicum letdovn tlov rate. 

Purification De::ineralizers (Hixed-bed) 

~•o ~xed-bed de:dneralizers are supplied. These a:e boric acid saturated 
Z-"ld are used to re:nove reactor coolant i::1puri ties other -:ben bo:ron. Since 
the reactor coolant may be cont~nated vith fission ~"ld cor:rosion products, 
the resins vill recove certain radioactive i::lpu:ities. Chapter 11 describes 
coolant activities, coolant handling and storage, and expected li=lits on 
activity dische.:ge. 'nle tvo ::lixed-bed decinerali::ers e.:e used for nomal 
purification vith one unit in operation and the othe:r on stenChy. Each 
declneralizer is si:.ed to he.."ldle one-half the ::lax:i::lu:l letdO\o"'!l i'lov :-ate. 

?urification De::1ne:rali:er (Cation) 

'r:'le cation pu:i~icaticn decineral.izer !.s used pri:arily to keep :!1e con
centrations or Cs-137 ~"ld Li-7 in the reactor coole.."lt vithin acceptable 
li::.its. It is nor::oJzy bypassed e.."ld is ~\!t into se:-rice cnJ.y -.;ben it is 
:eeded. '!his de::dne:rali::er is si::ed tO hanc!J.e the cax!:.u!!l letdO\o"n nov 
~"ld ce.."l be ~sed instead of, or in se:ries vith, the t~o cixec-bed pu:-i:ication 
cecinerali:.e:rs. 

?u:ification Filters 

r~o :ekeup ~ilte:rs are installed in pa:-allel to :re:ove tarticulates !roc the 
e~fluent "of the purification decine:ralize:rs. This prevents solids fro: 
e~tering the ceke~p t~j. and thus froc entering the reactor cool~~t pu:p 
seals e.."ld the reactor coolant syste::l. Eech filter is si::ed for :axiouc 
l~tdC\o"'tl flov. 

!!!.k~uo Tank 

-z-:.e :e..lteup ~e.nk serves as a receive:- for le-:.do .... n, seg), r~tc..--::1, c!lecical. 
eddi tion, e.."ld ::1akeup. The ta."l.lt also acco::::r:oc!ates te::po:-en· changes in syste::1 
coole:·lt volu::e. The voluce of the ta."lk is s~ch -:hat the useful t.ar.k volu:e, 
in con~~"lcticn ~ith the pressuri:er, acco::cdates the e~ected exp~sion and 
cont:-action of ~he reactor coole.."lt sj·ste:::l dc.ring nc:r::al ::o\."er tra.!lsients. 
{bet\."e~n 15~ and 100~ po .... er) 
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~ne cakeup pucps are designed to return the purified letdo~~ tlov to the 
re~e~cr coolant syste: and supply the seal vater !lov to tbe reactor coolant 
~~~s. One p~p provides cor=al cakeup to the reactor cool~t srst~ plus the 
req~:ed seel vater tlov. Both pumps are driven by motors receiving pover ( 
trc:. redundant essential buses. 13 

Seet ·?.eturn Coolers 

~ne seal return coolers are sized to re=ove the heat added by ~he makeup 
p~ recirculation and the heat picked up in passage· through the reactor 
coolant Pu::JP seals. The tvo shell and tube coolers are arre:ged in parallel 
~~d each is sized tor tu1l f.lov. Heat from these coolers is rejected to the 
c~c;o~ent cooling vater passing through the shell side or ~he coolers. 

Seel !~Jeetion Filters 

~JO !ilters of ~he disposable ca~ridge type are installed 1~ parallel in 
t~e seal injection line. These !ilters recove p~iculates ~hich could enter 
t~e reector coolant pucp seals and result in increased seal .... ·ear. Each 
!il:e: is sized to handle no~ seal injection tlov. 

Hode of Operation 

r~e ~~~eup end puri!icetion systec is operated during all ?bases of the 
~uc:ear ste~ supply syste:s {:lSSS) opereting life, including startup, pover 
c;er~~ion, e:.d shutdo~~. The systec :ay also be opera~ed ~u:i~g refueling by 
e~p:oying the purification equipcent throu~~ in~erconnections to the decay 
he~: re=ovel system. During uo~al NS~S operation, one ~~eup p~p coc
ti~~ocsly supplies hi&~ pressure vater froc the =~eup t~~ ~o the seals of 
:~e reactor coolant p~s, and to a oa~eup line vhic:h is c:or~ected to the 
r~a:~or i~let ~Y a high pressure injection line. This li~e :s tbe only 
i~~~r:~nne~t~on bet~een the cakeup systeD ~~d the high p:-ess~e ~njection 
s:,-s:e::. !~a.ke!..!p f"!cv to the reac";or c:ocle.."lt syster.t is :-e~a:ed by the 
~~~? control valve, ~hi~h operates on signals !roc the li~~id level 
co~~roller or the :-eactor coolant systeo pressuri:er. 

A :;n::-ol valve 'ir. the ?.C pu:.p seal injection line autocaticelly caintains 
t~e ~esir~d flo~ rate to the seals. Needle valves in the inei·Jidue.l seal 
i~J~c::ion lines are used to :nnually throttle flov to the seals of each 
?~~. A r~~ of the ~ater supplied to the seals lea~s into the reactor 
coo:~~~ sys:e~. ~e re~ainder returns to the ~~~eup tarj. ~f~er ~assir.g through 
c::e o!" the t~o seal return coolers. 

~ee: ~e:e~ inleakag~ to the reactor coolant system requi:~s ~ cc~tin~ous let
-=...:·.::: c f r~actor coo! ant to :ullntain the desi.red coolant i:we:.to!j'. In 
e.:!:.! : .:. :n, le~dO'I.'n of reactor coolo..'"lt is reqclred for re:::o\•al o~ i:puri ties 
a:.:! :_ric: acid r:-·o: the reactor coolant a:'1d to ac:c:or..::oda:e 'ICl:.:::e changes i~ 
::-.'!: ::-~::.c:or coolant s:;st~:l during changes in pover le•:el. ?.~ector coolant 
!s ::-::::·ted !'rom one of the :-eac:or blet li:1es. cooled du:-ir.; ~e.ssage 
t!:::-: ·.:.;:1 cr.e o!' the letd0'-1'1 coolers, passed froc the contai:-.::~:r: •tessel 
-::.::·.:..;::. a ;c::~ai:-..::er.~ isolR!.!.on '1al·1e, :-~duced in prcssu:-e d~!.ng flov 
~~~=~~~ :he l~tdo-~ ~lc~ cont~ol lta~ion, passed th~ou;h ~he p~i~~ca:icn 
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de=ineral.izer prefilter, and then passed through a ~!!ication de=ineralizer 
(end/or the cesiu::t re::oval de.cineralizer a.s required) to a. tbree-va.y val.ve 
-..•hich directs the coolant either through the purification ::1akeup filter to the 

16 t:a.keup t8Jlk or to the clelUl radioactive va.ste disposel. systc. The nor::a.l let
dovn tlov rate is . 45 gt:n. '!his perl:lits recirculation of oce reactor coolant 
system volu::e throuSb the purification train during e. 24 hcur period. The 
:a.ximum letdovn flov rate alloved at full reactor pressure is 140 gp::1. This 
!lov rate pe:.=its changing boron concen~ration by blee~:g cool~t from the 
reactor coolB.:lt syste:1 duri.ng xenon peaking !olloving a 50 percect pover ch&llge. 
During this period, non-borated reactor grade vater is added to the reactor 
coolant system to dilute the boric acid concentre.tioc in the reactor coola.nt 
system. This is done to compensate !or tr• cegative reactivity addition 
resulting trcn the xenon pea.kicg. 

Normally, the three-vay valve is positioned to direct the letdo•~ tlov to the 
cakeup tank. It the boric acid coccentraticn in the reactor coolant is to be 
reduced, the three-~ay valve is positioned to direct tee letdovn !lev to the ~~ 
clean radioactive •~ste disposal system. 3oric acid re:oval is acco~plished c 
in the cle~ radioactive •.taste disposal syste:1 either by directing the let-
dow~ !lev through a deboraticg de:icerali:er vith tr.e effluent returned 
directly to the =~eup tar~, or by directing the let~o•~ flov to a clean 
"·aste receiver tl!llk. ~e level in the ::a.keup ta..._'t is ::aiotained •"ith decor-
ated vater !roc storage or vith d~neralized vater :~~ the station cecicer
ali:ed vater storage ta.~. The flov of demineral!:ed ~ater is measured and 
totaled by an i:line flov integrator a.~d a:sociated instru:ectation. The 
!lov o! de~;nerali:ed ~ater to the cakeup tank is co~trolled re:ctely by the 
~akeup tank feed !lo~ valve. During ~or:al o~era~ion the ~lc~ ictegrator 1 
(batch controller), ~he i~tegra~ed control sys~a: interlock, o~ the operator 
•~ll ter:i~ate dilution. The above proced~e for recuc!:g ~he reactor cool~t 
systec boric acid concentration is the feed a~d blee~ :ethod. 

The makeup tank e.lso receives cbecicals !or addition to the reectcr coolant ~ 
Cbe:icals in solution ere injected into the letdo"~ tlov upstrea: of the puri
fication filters ~~d then pass into the :akeup tar-~ ~hich se~~es as a !inel 
:ixi:g location. A ~y~ogen overpressure is :ainteiced in tee tank to ensure 
t~at a predeter:ined a:o~~t of dissolved :V·ercgen re:ains io tbe reactor 
coolant. 

Syste: control is accccplished r~otely !ro::1 the ~ontrol roc: ~th t~e excep
tion of tee seal return coolers, and the cesi~ re:c~el de:ineralizer ~or 
operation in series •~th the other puri!icaticn de:icerelize~s. The letdo•~ 
!lov rate is . esteblished by the block orifice c~icg ncr:al operation, ~~t 
cay be increased by opening the letdo'l.-n control •:a1.·.-e. 'Z':e spare p.:rification 
d~eralizer can be placed in service by recote positioning of the de:inera
li:er isola~icn valves. The cesium re:cval deci~ereli:er c~ be placed in 
ser\·ice in pe.rallel "~."ith one or the purification ce-.;ner!U.i:ers ":y re::ote 
positioning of the isolation valve. To place the cesi~ re:o~al de~!nera
li::er in service in series o:.:ith one o~ the puri!'!.cat!.on ~e:.icerel!.zers requires 
~sir.g :an~al vel~es. Jiver~!.ng the letco•~ ~lc~ to ~~e clean ra~ioactive IE 
~aste treat:ent syst~ is accc:plisroed by re:ote positionicg of the th:ee-
~~y valve ecd ~be valves in the clean ra~!.oactive ~este disposal syst~. IE 
me control valve in the injection line to ~he =~actcr cco~act p~p seals is 
~~tc:atically set by a ~lev ccotro~ler ~o :e!.~ta~n t:e desired tc~al ~lov 
~ate to tbe seals. 
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Tbe reactor coolant :akeup control valve is autccatically controlled by the 
pressuri:er level controller. The makeup pucps are re:otely controlled tram 
the control room. Slt"itcb-over trom ooe purification t:.a.keup filter to the 
other is re:cotely controlled troo the control rocm. 'l'be purification demin
erali:er prefilter can be by:passed by re.:note operation t:-o::1 the cootrol roo::. 
Operation ot the seal return coolers requires ca.nue.l positioning ot valves. 

Coolant at the =etueling boron concentration is supplied to the reactor cool
ant syst~ tor preoperational till by using the boric acid pu:ps and the clean 
vaste receiver transfer pu::1ps or the decineralized vate: supply pUt:!.ps. The 
till line bypasses the cakeup tank ~d :akeup pu:ps and connects into the RC 
Syste::n through the no:-::al. :akeup coctrol valve • . When the till operation is 
co::pleted, the auxiliary tlll line is secured; c.akeup and inventory control 
is then continued by o~eration ot a makeup ~P· 

The cakeup and puri~ication system provides e&keup to the =eactor coolant 
systeo to replenish inventory lost due to a s:call. rupture in the reactor 
coolant syste::n pressure bounCA.-y. The cakeup control ~alve seoses a decrease 
in pressuri:er level ~d positions itself to :aintain level. A high tlov 
e.le..""::1 is associated ·.nth the increase in additioce..l ::1ueup. Follo""iDS this 
e.lUtJ. ""ill be a lw ::!.keup tClk level al8.l":1. Additione.l %2.keup is provided 
by sources ot reactor cool~t grade "~ter upstre~ ot the ~eup tank. 

The :akeup a:d pu:i!icat!on syste.:n serves no e:ergency ~~cticn. 

9.3.4.3 

9.3.4.3.1 

Safetv ~aluation 

Reliability Consideration 

This syste:1 provides i=portan~ !'unctions for the nor:::l.!.l c~ere.tion ot the U!li t. j6 
Red.undant cc::lpone:lts B.Ild alte~ate flov paths have bee:l ?rovided to ~prove 
syst~ reliability. 

In addition to the letdcVu orifice, the systec bas t~o full-capacity control 
valves in parallel ~th tr.e orifice. 0::1e ot t:ese co:trol valves is :an~ally 
operated and oce is re:otely operated. 

'1'--"0 :::.ixe~ be.i pW"if!.ce.ticn de::linerali:ers a=e provided. Ctle is noru.lly in 
use ~bile the o~her is e. spare. 

There are tvo cakeup ~u:~s, each cape.ble or supplying ~he required reactor 
coolant ~~p seal aDd cake~p flov. C:e !.s nor--ally i::1 operation ~hile the 
otter, kept on sta:d~y ste.tus, is used as neeced. 

There are tvo le~cO'Io"':l coolers and t·.:o seal ret~n coolers. O:le of eP..ch is 
~operation ~or--allv. ~bile ~=e ot:e~ is a s~e.re. s:~;Je.rly, there are t~~ 
purification cakeup filters ~~d t·JO seal injection fil!ers proviced. 

::.e p~ifice.ticn prefilter e.:d cesi~ r~oval . puri!icatio: de:inerali:er are 
prov!ded !cr use as re~uired. ?.educd~cy !n these cc=pc~e~ts is :ot :ecess~j. 
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Malfunction Analysis 

A caltunction analysis of the cakeu¥ and puri!icetion syste= is given in 
table 9-12, it d~onstrates that, in the event of ~y credible single active 
tail~e, the syst~ can still ~eet. its nor.:al operati~g ~esi~ require:ents. 

Syst~ Isolation 

The letdovn line ~d the reactor coolant ~p controlled blee~oft line are 
outtlov lines vhich penetrate the con~ain:ent vessel. !:ese lines contain 
electric ector oper~ted isolation valves insi~e tee contaic:e:t vessel ~d 
solenoid operated isolation valves outside tee contai=:ent vessel vhich are 
automatically closed by a safety features actuation si~al. 

The injection lines to the reactor coolant p~p se~s are inflov lines pene
trating the containcent vessel . Each of the four seal injection lines 
contains a stop chec~ valve insi~e the contai~ent vessel and a solenoid 
operated valve outside the containcent vessel. T:e solenoid valve outside 
the contair~e~t vessel is actuated by a sa!ety !eat~~s a:tua~icn si~al 
and is desi~ed to fail close on loss o! its air s~p~ly. A: air acc~ulater 
is provided to keep this valve open in ~he event of a failure in the !nst~~ent 
air supply systea. ~is prevents ~ecessary loss of seal inJection flov 
and the possible reactor cool~t pc:np ~a.:age "Jhicb cay- result. The line 
providing cakeup flov to the reactor coolant syst~ coes so •Tie one of the 
high pressure inject!cn lines. Isolation for the :akeup li=e is accc:plished 
by a stop check valve in the high pressure injection line inside the co:tain
cent vessel and a solenoid operated isolation val~e outsi~e t=e contain:ent 
vessel ~hich is autc:atically closed by a sa!ety !eat~es ac~uat!cn signal. 
Check valves in t~e discharge of each :ekeup pc:p ;rc~i~e ~ther becY.up 
fer coctai~~ent vessel isol~ticn. Also, the so:e=o~~ ope~a~ed isolation 
valves outsi~e t~e ccntair~ent vessel in tr.e letdo~~, reac~or coolant ~u:p 
cont~ol:e~ bleecc!!, ~~~ :akeup l!nes ere cesi~e~ tc !ail closed en less 
o!' air supply. 

Lear.age Ccnsi~er~tions 

Design ar.d ir.stellaticn o! the cco~onents ~d pip!:.g in ~he :ake~? ~~ ~~!!i
ca~ion syst~ consider ~a~icect!ve sertice. Except ~r.ere fl~~ged ccr.nectior.s 
have been. instnlled for ease c! :ltlintene..:::ce, ~!"!e s;;so;e:: !.s or all-'-"elc~ co=
struc~ion. ?rinc!pal valves ha~e dcuble packing ~~th rrovisicns !cr le~
orr ccr~ections. 

The cense~uences o! a pipe fail~e in ~he :aY.eup ~d ;~!.~ic~ticn syste:: ~e
pend upon the location or the rupture. Ir the r~ptu:e ~ere ~o occ~ bet-een 
tr.e reactor coolant locp ~~~ t~e !irst isolation ~alve or check val~e, !~ 
-ould lead to uncontrolled loss or coolant !roc :he reector coolant systa:. 
This ac::i~en~ is inclu:!e~ ir. Cta?ter 6. If the : .... 1';t~e ...-e:-e to cc::-..:: ceyer.~ 
the firs~ isolation valve cr eu~s!.~e ~he con~a!.r~e:.t ~essel ~he re:ease or 
radioacti~!ty ...-ould be l~i~ed ~y ~he s:all line si:es a~d :: c!csing c! the 
isolation or check vaJ::e. Leakage ~etecticn !.n the ::a.:-:eup a:.~ ;-=i!:cat!cn 
syste::1 is achieved 'c:y ::en!. ter!ng o! the :::e..l.;e~p ~e.=--~ le•:el as a !~c~icn c! 
t!:e. 
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Table 9-12 

M&ltucction Analysis ot ~~eu~ L~d Purification Systec 

Com-oonent 

1. Letdovn Cooler 

2. Letdo"'U Coole:-s 

B!.ock orH'ice 

Maltunction 

Tube rupture in one cooler. 

Loss ot cooling •-a~er nov 
due to failure o!' c:ocponent 
cooling •-ate:- syste= CO\.'U

streaa o!' contair~ent vessel 
isolation •talve. 

Fails 

9-i 2 

Co::::ent 

Redunda:t pressu:e svitc:hes 
are i:stal.led on the shell 
side o!' the letdo"'U coolers. 
These ~~~tches vill. detect 
pressurization in the co:
ponent cooling vater syste: 
due to a tube rupture. Upon 
detecting pressurization the 
press~e svitc:hes close the 
red~dant valves on the in- 6 
let to the af!ected cooler. 
After the affected cooler 
has been isoleted, letdo•'U 
is switched to the redundant 
cooler. The spare letdovn 
cooler is sufficient to 
=eet :or=al :akeup o~erations. 

This -•ltunction results in 
loss ot the carability for 
feed ~d bleed. Eovever, cold 
shutd~·'U can sti11 be achieved. 
Boric acid :ay be added in 
cc:bination vith the required 
de.::U.nero.li:ed "-nter so that 
the totAl added ~unntity 
injected vill produce the 
req~ired soluble poison con
centration level e.s vell as 
the required ~eup !or con
traction (582F to 140F)~d is 
approxi:ately equal 3250 rt3. 
nequ!red vol~e ot 7 ·~ % 
bor!c acid solution (ass~
ing t:e C?~ ot highest vorth 
stuck out ot the corei is 
apprcxi:ately 460 !t3. 

Either o! the tvo ~ !lov 
Cont:-ol val7es in parallel 
... ~tb the bloc~ orifice have 
capability o! :ai:taini~ 
nor:al let~ovn t!ov. 
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Component 

4. 1-'.akeup P\::1p 

6. Sea.l Rett::!l 
Cooler 

T. Isolation Ve.l·:es 
outside Coctain
::lect vessel 

D-B 

Table 9-12 (Cont'd) 

Me.l.tunction 

Fails vhile operating 

Fails to sta:rt 

Tube rupture in one 
Cooler 

Loss or eir supply 
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Ccc::ent 

Adequate :a?.eup e:d seel 
inJection flov is proviee~ 
by the re~~ee.nt ~~~. 16 
Aee~t:a.te ::e.ket..o-p end seel 
injection !lev is provided 
by the redundant pu::tp. 

The !eilei cooler can be 
~~lly isolated, and the 
s~e.:-e cooler ce.n be :.e.::ua.D.y 
brought en li:e to ~rov!de 
sut:icie~t se~ retu.-n e:d 
::ekeup ~p recirculat~o~ 
cooling. 

Air acc~~ators are pro
vided on the a!:- !.=let to 
the valves so t~at t~e 
valves ~~11 re:a!n in t~e 
se:e position as they ~ere 
prior to loss of air. 
E:oug~ a!r is ava!lable so 
t=at the •alves ~~ clcse 
upon rece!.~t o: SFAS s!g:al. 
The isolation valves in the 
seal injeetion l!nec n:e 
equ!;ped ~~th air &ccu_-ul
ators to e:su:e seal !nject
tion flo~ is :ai:tai~ed to 
t=e Reactor Cccle.::t ?uc~s. 
!njectic: or boric acid.to 
t~e reactor cool:1.nt s;,·ste::l 
can be ::a:ually :ainta!ned 
t~oug~ t~e use or handjacks 
on t~e isolation •alves and 
~~al tb:ottle val•es. 
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Possible leakage ot hydrogen trom the cakeup tank bas bee~ t~en into consider
ation. The tank a.cd COD.:).ected pipi!:g vill be bydrostaticall.y tested to dcon
strate leak tightness ~uring preoperational testing. Therea~er, the only likely 
source ot . lee.kage vill be the satety valve, a.:d it vill be i)iped to the radio-
active vaste systec. · 

Control ot leakage tor :ajor loss ot coolant acci~ent is ~escribed in Chapter 
6. The capability ot the :akeup e.nd puritication syste:: to l:.e.ndle s::all bree.ks 
as required by AEC Criterion 33 is also discussed in Chapter 6. 

9.3.4.4 Tests ~d Ins~ections 

Active and passive col:lponents ot the t:akeup e.nd puritication syste:n vill be ex
a:i~ed periodically to dete~i~e their operating condition. Periodic visual 

. !~s!lect!ons a!ld preventi·re ::.e.i:ltene.:1ce ·•·ill be conducted ecco:-dit:g to sound 
~icten&nce practice. · 

9.3.4.5 

9.3.4.5.1 Operatio~al L~ts 

Al~s or interlocks are provi~ed to 1~~1t variables or cecditiens ot operation 
t!:at ::ight a~!'ec:t s:rste:::1 sa!'et:,·. The variables or condit!o~s o! operation vhich 
ce li.::li ted are as !'ollovs: 

a. Y~eu~ Tank Level 

High e.:1C. lev ·.-ater level !.n the :e.keup t~ e:e e.l~ed at 86 and 
55 i:c!:es :-espec:tivel:r. A loss ot level in t:is tack could cause a 
loss ot !t?S:a to the ::.akeup p\!::ps, thus caus!.l:lg loss o!' tlS.keup !'lev 
vhich could eave a serious a!'~ect on the reactor c~ol~t syste:::1 i! 
it oc:cu_-red ~c:i:g cooldo•~ or vben ce.keu~ !o:- c:o:trec:tion ot the 
reactor c:ool~t s:rst~ is re~uire~. A lev level interlock ·-.ith the 
three-• .. -ay ve.l·1e is set e.~ 18 inc!:es an~ s!g-:e.ls t!:e valve to s.-itcll 
~ro: blee~ operation to :ekeup operatic: to ~re~e:t C:ainicg o!' the 
tack. A:otber lev level interlock is sup;lie~ to t:-!p the :ekeup 
~ps e..:ld is set at 5 inches to prevent go!ns belov the required 
net positive suction heed an~ causing ca7~taticn. 

The cake~p te.=f. level is :eesu:-ed by re~~c~~t, ~ually selectable 
tre.:1s::dtters. '!'he selected si~e.l is tre.:s=i ~ted to the control 
roc: to ce reccr~ed ~~d actuate e.le.~s. 

b. Letdo~~ Lice Te=~ereture 

A high te:::;erature alar: !.s set a~ 135? e.::d s!g:e.ls s. high te::p~ra
ture in the letco•~ line dovnstre~ of t he letdc~~ coolers. The 
al~ also sig=~s the isolation ~al~e ou~sice ~=e co~tai=:e~t vessel 
to close, thus protecti~s the ?U."i!~catic: ~~-~:eral!:ers' resins. 
Rot reactor ecole.:~, if e.llcved to pass ~=-=c~h t!:e ce:i:erali:ers, 
could c~~e t!:e ~~i=ereli:er res ir.s. . 

' 
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c. Dilution Control 

Initiation or the dilution cycle eust be by the operetcr. Several 
safeguards are incorporated into the design to prevent inadvertent 
excessive dilution ot the reactor coola:t boric acid concentration. 
These sa.!egua:ds are as rollovs: 

1. The process or nor.:al deboration or the reactor coolant ca:not 
start unless specific control rod groups are vitbdra'-'ll to a 
certain point vhich a.llcvs !or d.eboration. This control rod 
group position interlock t~ough the inte~ated control ~Jsteo 
either per:its or ~rohibits continuous dilution de~endi~ u~n 
the control rod sroup position. Eecause ot this ~terlock, the 
demineralized vater t:lekeup va.l..-e and the three-•-ay ve.lve c:e.n be 
opereted si=ultaneously only vhen the control ~od group is vith
dravn to a :preset position. The de::linerali:ed ...-ater ~e.keup 
valve is autc::~aticl!.lly closed, e.nd ~he tl::ee-'-"!.Y ·,"'!.J.ve position 
is autocetica.lly changed vhen the ~ods heve inserted to a present 
position. 

2. The dilution valves ~e interlocked so that t~e operator :ust 
preset the desired dilut~on batch si:e before initiating the 
dilution cycle. The dilution cycle •ill auto:aticelly te~~cate 
•=en the dilution !lev has integrated to the ~rese~ batch si:e. 

3. The operator is able to z:enually te:-:::!.::ate the dilution cycle 
at e:r.y tice. 

9.3.4.5.2 Inst~entation Application 

The instrc=ectat!on in the oakeup and pu:ification sy~te= provi~es :easure:ents 
•hich are used to indicate, record, alar=, interlock ~d. control process 
variables such as level and !lev as !ollovs: 

a. The !ollo~~ng process variables are ~easu=ed ~~d a sig:al is trans-
• citted that provides ir.dication in the co~trol reo:. 

1. Letdo~~ flov. 
2. ~'..e.keup p'l:p dische.:ge hee.der pressure a::d te.:perature. 
3. l·~eup !lov (lev ra.~ge) 

b. T~e ~ollo~~g p~ocess ve.riacl~s e.re :eesc:ed and a signel is 
tr!.lls:!tted the.t ·.:ill actuate ale:=.s e.r.d :;:roviC.e ~ndicaticn i .:l 
the coctrol rocc. 

c. 

2. 
3. 
~. 

Seal injectio~ filter di!!ere~tie.l pressure. 
}~keup tank pressure. 
Z·!akeup no...- (..-ide ~a:::ge). 
~~i!ication filter di~~erential p~ess~e. 

~he letC.o•~ te.:pere.!ure !s =e~sured a::~ s!g::e.ls ~e t~e.:l~i~~ed 
~~a~ ~ill act~a:e ala~s a~C ;:ovide i=~!ca~io~ !~ tLe co~:~ol ~=c:. 
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Te:perature svitches are provided at the disc:!la.rge or the letdovn 
co~lers • acd one is provided !'urther dovnstream on the letdovn 
line. The svitches on the discharge or the coolers vill close 
the inlet valves to the coolers upon detectioc or high te::peratures. 
Ri~ te:~peratures at · the sviteb tu.rther dovt1stree.::1 vilJ. close the 
contai~ent vessel exterior isolation valve • 

. ---
d. The rolloving process variables are ~easured ~d. locai!y iridica~ed. 

1. Makeup pt:mp discharge pressure. 
2. MU tlov control valve bypass tlov. 
3. Purification Deminerilizer tilter differential pressure. 

e. Tbe RC pu:1p seal. bleedott tlov is ·measured a:d a signa.l is tra.ns
mtted that vill actuate lev tlov ala.r:cs in the control room • . 

t. The RC P\CP .::Jee.l. inlet nov is ceasured cd a sie;:1al is trB.:lsmi tted 
that vil1 actuate alar.=s and provide indicaticn in the control roo=. 
A:rJ. eJ:la.log sig:lal is also provided tor positioning the RC pu:np see.l 
bleedott !lev coctrol valve. 

g. The tolloving process control valves are ~ual/electric ~ositioced 
tra.: the control roo~. 

1. Letdovn tlov control valve. 
2. ¥~eup syst~ tbree-~~y teed & bleed control valve. 

-b. Signals tree the folloving process ve:iabl~s ~e tr~~tted to the 
plct cc:~uter tor indicatioc and/or aler:. 

1. 
2. 
3. 
u. 
5. 
6. 
7. 
8 •. 
9. 

10. 
11. 
12. 
13. 

Letdo._"D te:nperature. 
Letdo._-n tlov. 
Letdc._-n pressure. 
Y.e.keup tack te:perature. 
Y.e.keup t~ level. 
Letdovn radiation. 
Letdo~-c boron analysis. 
Makeup tank pressure . 
Makeup p\:li) dische:ge pressure. 
MU.eup pt::np discharge tempe:atu:-e. 
Seal icjection tlov. 
!·~eup tlov. 
Seal return flov. 

i. ~e ~~e~p systec teed ~d bleed controls (~atch controller) is a 
devi:e t~at =easures the e=ou=t ot boric acid or d~~~erelized 
~~ter added to the reactor coole.:lt systec. T:~ teed ~d bleed 
co~trols (batch controller) vill autc:atically te~~ate the 
addit!o: ~hen the qu~tity ~reselecte~ by ~he cperatcr is reached. 
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