














































































































































































































































The syst• P\IIPS (EFV p•s) ukt auction froa tl ther tht condtn
Site storage tank or froe tht condensor hotwell •~d dlach1rge to 
the SGs. In tht flow Pith bttwten the EFW p-s and the SGs 
there are fsol&tfonvalves, check v1lvts, control v1lves, flow 
lnstruaenttt l on, •nd prtssurt fnstr~nt1tlon to control the flow 
of EFII to tht SGa . Tilt fluid s.)'ltH dulgn ts described In Stc
tfon 3.Z. Tilt lnstruaent1tlon l.)'ltH desfgn Is described In Sec
tion 3.4. 

3.2 nufd Srstu lllsl!!!! 

The EAI syst• Is designed to provldt t •1•1- of 740 g~ of EFV 
to the SGs tt 1050 psfg within SO seconds of syste• Initiation 
slgntl. The syst• Is dt51gned u two redundant trains to Insure 
that the syst .. will ~••t these requl~nts with 1 single fail
ure. Figure 3.1·1, dtpltcts the piping tnd lnstr~nt1tlon dll
;ra•. 

3.2.1 Suction 

Tht prl81ry wtttr source for both EFII tr1lns Is the Selsc!c 
Category I condensate storage tan~. tOT-1. W1ter Is supplied 
free this t1nk through tn 8-fnch oint with locked open aanual 
vtlve CDV-103 to stptratt 6-lnch lints containing no~ally open 
motor operated velves Er~-3 end EFV-4. 

• An Htrgeney reserve of 150,000 gallons Is mtlnttlned, 11 required 
by technical speclflcttlons, within condensate stortgt tenk. Rt
dundtnt Indication 1nd low level thr8s for the condenutt stortge 
ttnk will be provided In the control roo•. 

The main condensor hotwtll Is the •lttrnttlvt wtter source tvtll
tblt for the EFII syste• with 1 noelntl CtPICity of 150,000 91llons. 
Septrltt 8-lnch lints with normally closed DC-powered valves 
EFV-1 1nd EFV-2 drtw suction t hrough tn 8-lnch line with locked 
open mtnual vtlve EFV-36. The OC-powtrtd vtlvts 1rt Interlocked 
such that they ctn be opentd only If tt lttst one of two OC
powered vacuu. brttker vllvts Is open. 

For extended periods of EFW system operation with a loss of 
offsltt power, tn 1ddltfon1l wtttr source Is tvtfltblt vl1 the 
Fire Service syste• which hts dltstl-drlvtn pu.ps. 

3.2.2 PUMps 1nd Discharge Cross-Connect 

EFW Trtln 8 pu.p, EFP-2, Is 1 turblnt-drlvtn puap with 1 r1ted 
capacity of g40 9P8 et 1229 osiG puap ~P. The deslqn rtclr
culltlon flowrltt Is 200 g~ with a 700 g~ dellvtrtblt to tht 
sttt• generators. EFW Trtln A puap, EFP-1 fs 1 .,tor-drfvtn 
pu.p which hu tht 11111 rtttd captclty tnd rtclrculltlon flow 
II tht Trtln 8 pu.p. 
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Tht Train A and I ~ dhclltrp through check val'l'ls and 1110tor operated atop-check valves Into 6-lnch cross-conntcttd dl\chargc llnas. Tilt separttt cross-tonntcts eonttln no~lly open 1110tor operated vtlvts EFV-14 tnd CFV-32. These c~ss-conntcts penalt tither- P"'P to fttd t ' ther or both steaa gentrttors. 
3.2.3 U.rgtncy Fttdwatar now Control Valves 
Tht flow of Ef\1 to uch Jttaa pntrator Is controlled by non~~a11y closed pntUIII&tlcally opertttd control vahu (NV-Xl, and FVV-162,NY-Yl tnd IVY-161) In ptralltl paths. Thtst control valves 1r1 designed til fatl "optn• on lou of tlr. Initiation and control lnstr-u-.. ntttlon for thtst valves Is described In Section 3.4 of this report. 

3.2.4 Sttaa Generator Ef\1 Isolation Yalvts 
Each sttaa generator ctn bt Isolated froe (f\1 flow by no~lly open 1110tor-optrtttd valves (FVY-11 , IVY-14, f\IV-32 , f\IY-33). These valves are loctted In tht par-alltl lines upstr-taa of tht EN control valves. Initiation and control lnstr-~tntatlon forthese valves Is described In Section 3.4 of this report . 
3.2.5 Rtclr-culatlon end Test Lines 

•• Recirculation lints trt conntcttd to the dlschargt piping of tht Ef\1 p~s. Rtclrculttloft for p~p protection Is accoapllshtd with norm.lly open flow paths to tht condensate storagt tank consisting of s111111 lints with check valves, locked throttU valves, and lock-open aanual valves. 

EFW PUNPS can bt operability tested using the nonaal recir-culation flow paths to conflra tilt pu-p and pump dr-lvt (apablllty to operate and product tilt required discharge pressure with tht kno~~n reef rcultt ton flow. No change to tht noraal EAI systn valve lfntup Is required to ptrfona this testing . 
3.2.6 Stua Supply for tilt Ef\1 Turbine Driven Pvap 
Steam supply for the Ef\1 pump EFP·l turbine Is obtained fro• both steaa gen.rators t hrouth sla-lnch lints containing check valves KSY-186 tnd MSY-117, and noraally-optn DC ~tor operated stop-check valv•s KSY-55 and KSV-56. Tht check valve and ~tor operated valve provide redundant Isolation capabili ty to preclude blowing down the good steaa oentrator In tilt tvtnt of sttaa llna or- fttd lint br-tak. ~strtta of thast valves tht lints Join to fon~ a coaaon supply to the pump turblnt. Upstr-ta• of the turblnt Is noraally closed DC 1110tor Optrattd valvt ASV-5 . A dts· cr-lptlon of tht controls for this valve Is contalntd In Stctlon 3.4. An alttrnatt sttaa source Is provldtd fro• tht aualllar-y 
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stta• syst .. Which Is tied to fossil fired c~rstal Rlva~ Units 1 and Z. This backup stu• source h Nnually valved Into u :r· vice when required. 

Turbine tlhaust 1: vtntld to t he et-ospht~t. 
3.2.7 Key Ya1¥t Positions 

Direct position Indication (e.g. , valvt st .. posi tion) Is rt· qulred on all rl80tt power opt~atad va lves . To cooply with this raquir ... nt, t he following valves rtqul ~• position Indication: 

EFV-3 
EFV·4 
EFV-1 
EFV-2 
FWV-Yl 
M-161 
FWY-34 

3.3 Suppo~tlnq Syst..s 

EFV-11 
EFV-33 
EFV-32 
AIY·Xl 
ASV-5 
EFV-8 

F\IV- 35 
EFV-14 
KSV-55 
HSV-56 
EFV-7 
fl/V-162 

The EFW t urbine d~lven pur~ . and tu~blnt art salf-con;alned entit1ts without dependencies on seconda~y suppo~t syst'"s . The btt~lngs on the turbine and ~uap are lub~lcattd by slinging oil • • fro• ~Utrvlors nur the bu~lngs . Lube oil cooling h aeco~a-. pllshed by hut t~ansft~ to tht pumped fluid. 
The EFW coto~ d~lvtn pu.p end pu.p .ato~ bta~lngs •~• lub~lcattd by slinging oil fn>8 ~•••~vlors n••~ t he btt~lngs. Lube oil t nd moto~ cooling Is provldtd by the nucl••~ se~vlce closed cycle coolin~ syst... Two of the th~tt coolin~ wttt~ pu-ps ~•celvt diesel-backed powe~. 

3.3.1 Povt~ 

The two EF\1 trains are powered fro• dlve~u powe~ sou~cu. Ef\i p1111p EFP- 2 Is turbine d~lven and EF\1 pump EF'P-1 Is /IC powtrmoto~ d~lven with back-up power fro• tht diesel gtnt~tto~ . Tht follow· lng no~lly open vtlvts In tht CF\1 systtlll •~• t l so on AC power with back-up power fro• the diesel gent~tto~: EFV-3 , EFV-4, EFV-7, tnd c . •• e. 
To ensure EFW flow In tilt even t of a lou of all AC powe~. the tu~blne d~lven pump t~afn dt~lves Its powe~ from t~t stet• generators for the pump 1nd fro8 1 battery-backed DC buss fo~ Its stet• supply valvts . The following vtlvts •~• battt~y backed DC power: EFV-1, EFV-2, EFV-11 , EFV-33, EFV-U, EFV-32, KSY-55, HSY-56, and ASY-5. 

3.3.2 Strvlct Air 

EFW flow control valves are pneu.atlc wi th FWV-Xl and FWY·161 
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svpplted froa aystta A, FWV-¥1 and FVV-162 aupplltd from systtll 
8 of ltperatt redundant air rasarvlor systecs with diesel backed 
air co~sors. 

3.4 EFIC Instruoentatlon Description 

Tht ... rgency fttd lnltlttlon and control systtm (EFIC) Is on 
lnat~ntatlon systiS designed to provide tht following : 

1. Initiation of tmtrgency feedwattr (EFW), 

2. Control of EFW at appropriate setpolnts (approa . 2, 20 and 
31 fttt)' 

3. Level ratt control when rtqulred to alnlml zt ovtrcoollng, 

4. laolatlon of tht .. In stta• and .. In fttdwater llne1 of a 
depressurlztd attam generator, 

5. Tht selection of the tpproprlttt stea• gtntrttor(s) under 
conditions of steamllnt brttk or mtln ftedwater or emergency 
fttdwattr lint brttk downstrea. of tht last check valve, 

6. Termination of .. 1n ftedwater to a steam generator on approach 
to overfill conditions, and 

7. Termination of EFV to a steam generator on approach to 
overfill conditions. 

Tht e•roency feed Initiation and control systt• (EFIC) Is 
Illustrated In Ft1ures 3. 4-1 thruough 3.4-7. Figure 3.4-1 
lllus\rttts the EFlC orgtnlzttion WHile the remtlnlng figures 
lllustrtte the lndlvldutl logics that comprise the system. 

The EFIC- see Figure 3.4-1 - consists of four channels (A,8,C, 
'0). Etch of the four channels tre provided with Input, lnltitte, 
tnd vector logics. Channels A tnd 8 tlso conttln trip and control 
logics. 

Each channel .anltors Inputs by ~ans of the Input logic , ascer
tains wha~htr action should bt Initiated by 1111ns of the Initiate 
logic and dettralnts vhlch SGs should be ftd by .. ans of the 
vector logic. 

Channels A tnd 8 .anltor Initiate signals frOIII etch of the four 
lnltlltt logics by .. ans of the trip logics to trtnsmlt trip 
signals when required. Channels A and 8 also tltrc:lse control 
of t .. rgency fudwlttr flow to tht SG by •ans of control logics 
to .. lntal• SG level at prtscrl~d values once EFW has bttn 
Initiated. In addition, Chtnntla A and 8 .anltor SG A and 8 
overfill slgftlla originating In tht Channel A, 8, C and D Initiate 
logics. By .. ans of trip logics, Ohanntls A and 8 ttrMinttt 
alf feedwtttr to a sttt• generator thtt Is 1pproeching overfill. 
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3.4.1 Jftput Logl( 

The Input log!(, dtpl(ttd In flgvre 3.4-3, Is lo(ltld In tach 
of the clwmals . The IRPut logic: 

1. reeelvts the unput si gnals listed In Figure 3.4-3 , 

2. provides Input buffering as required , 

3. eo~res analog signals to appropriate setpolnts t o develop 
digital signals baaed on analog values, 

C. provides for the Injection of test atl.,ll, and 

S. provides buffered Class lE signals and Isolated non-lE 
$lgnals . 

3.4.2 Initiate log1( 

Tht 1nltlate logic, depleted In figure 3.4-4 Is located In tach 
(hannel. The Initiate logic dtrlves Ita Inputs fro. tht Input 
logh: and provides signals which result In the lssuan(t or trip 
slgntls vta the trip logics In Channels A and e. 
The 1nftfatt logic Issues 1 call for EFW trip (to tht trip loqlc) 

• ·whtn: 

1. tll four RC pu.ps art tripped, 

2. both •In fttdwlttr p~aps trt tripped, 

3. t ht l t vt_l of tlthtr sttaa generator Is low, 

4. elthtr stet• generator prtssurt Is low, or 

S. either of two anticipatory trip (trips not yet assi gned) ar t 
preunt. 

Other functions of the Initiate logic art : 

1. haut 1 call tor SG A Nln fttdwatt r and Nln sttullnt ho· 
lttlon ~~tn SG A presaurt Is low, 

2. lssut 1 (tll for SG I .. In ft.dwtttr and Nln sttaallnt l so· 
latlon wlltn SG I pressure Is low, 

3. si gnal approach to SG A overfill When S6 A level tlceeds 1 
high ltvtl setpolftt, 

4. s ignal apfroath to SG I overfill when SG I l tvt l txc .. ds 1 
high leva aetpoiRt, and 

5. provide for .,nutlly Ini tiated Individual shutdown bypassing 
of at puilltl, .. 1ft fHdwatlr PlaPS, and SG pressure Initiation 
of EfV aa a fun(tiO/I of peralnhe condi tions . The bypau(ts) 
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lrt tuto.&tfctlly r110vtd when the ptr.lsslve condition 
ttf'llfnates 

6. Provide for .. lnttnanct lbypuslng of Ill tnt lnl tfltt logic. 

3.4.J Trip logic 

The trip logic 1s fllustrattd fn Flpure 3.4-5. Tht trfp logfc 
of the EriC •ploys i 2 {l-out-of 2) fol"'lltt. Thh forNt pro
vides for easy one step testing fro. Input logic test switches 
to the fnftfattd controllers. Testing Is facflftlttd lby locat
Ing the AHD portion of the 2(1-out-of-2) logf c fn the contro 1 hr. 
A ch1racttrfstlc of colncldtftce logic syste.s Is th1t a test 
stleulll Inserted 1t the Input propag1tes to the first AHD ele
Dint of the syste• tnd no further. Sfnce tht first AND tleDtnt 
of !he EFJC fs fn the controller, test atleull Inserted at the 
Input logic will lbt proptgattd to each controller. 

The trip logtc 11 provided w1th ffve 2 (l-out-of2) trip networks. 
These networks .anltor t he appropriate outputs of the fnltlate 
logfc& In each of the chenne1s and output sf gnals for tr ipping: 

1. tDirgency fttdwattr . 

Z. SG A m~ln stta•l lnt olatlon. 

3. SG B .. In ste .. lfne Isolation. 

4. SG A .. fn fetdwater fsoletfon. 

5. SG 8 main ftedwattr fsolatfon. 

It should be notid, for the httr dfscuufon of the vector logic, 
that tht trfp logfc outputs a sf gn1l when a 2 (1-out·of-2) trtp 
of EF\1 occurs. Also, note t ht prtstnce of the vector tn1ble 
switch. 

Refer to Ffgurt 3.4-l - trfp logics 1r1 contalntd In Channels A 
and 8 only per t he two train EFW system. 

~r each trip function, the trip logic Is provfdtd with two 
aanual trip swl tchts. This affo~s the operator with a .. ans 
of .. nu1ll;- trfpplng the nlecttd function by depreuln' both 
swltchtl. The usa of two trip switches 1llows for testing the 
trfp switches and also reduces the possfbflfty of accfdtnt1l 
~null fnftfatfon. 

Once t trip of the trip bus occurs, the trip fl lttchtd . A 
.. nual reset switch Is provided for brtlkdown of the l1tch. 
On a trip occurs, the trip c•n only bt re10vtd by .. null reset 
adtlon following return ofthl Initiating para .. ter to an untrlp 
nlut except u dncrlbtd In the nut p1r1graph . 
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So t hat t ht operator •Y res.- aanual control of £FtC Initiated 
devices fOllowing a trip, each trip logic 11 provldtd with e 
unual pusllbllttoll. Oplf&tfon of tha aanu.l pushbutton: 

1. will have no ~tftet on the trip logic so long as a trl~ 
condition dots not exist. 

2. will rt10vt tilt trip fro• the trip bus only so long as the 
switch II dtprtsstd In t ilt cut of a one half trip (either 
bt.· but not both tripped). Thfs al lows for luting the 
aanu.l function. 

3. wil l re.,vt tilt t rip fro• both busses so long as, a full trip 
(both busses art tripped) txlsta. This Is acco.,llahed by 
Mans of latching logic. lnJtltutlon of the aar\Ual function 
also brteks tilt trip latches so that , If tht Initiating 
stl.ull clears, tht trip logic will revert to tht auto-.tlc 
trip IUdt fn preparat ion for tripping If a par ... ttr returns 
to the trip region. 

Trip signals art trans.ltt~ out of tht EFIC by activating a 
re lay thereby filing powwr onto trip busses. In this .. nner, 
the EFlC provides power to energiZe the control relays whou 
contacts fOr. the AND gat,J In the controllers. 

3.4.4 Vector Logic 

Tht nctor logic - Figure 3.4-6 - apperars In tach of the EFlC 
channels • Figure 3.4-1. The vector logic .,nltors: 

1. ~G pressure signals, 

2. SG (A and I) overfill slgnels, and 

3. EAI trip signals (vector enablt) originating In Channel A 
end I ... rgency feedwater valves. 

Tht vector logic dtvelopes signals for open/clolt control of stuc 
gerwrator A end I -rgency fttdwat.er vthts. 

The vector logic outputs art In neutral statt (neither open nor 
close) until enabled by trip signals (vector enable) fro- tht 
channel A ~r I trip loglca. Once enabled, t he vecotr logic will 
Issue close co..ands to the valves associated with any SG for 
which an overfill signet exists. 

When enabled end Wfth no 0Yirfl11 1lgna11 prlllnt , thl YllYI 
optn/clolt corraands art detemlntd by the relathe valuu of 
stte• generator preuurts 11 follows: 
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l'reuure Statua 

SG A I I>Sttpotnt 

SG A> Sttpotnt I SG I< Sttpotnt 

SG A< Sttpotnt I SG I> Sttpofnt 

SG A < Sttpolnt & SG 8 < Sttpolnt 
And 

S6 A I I Within 150 

SG A 150 psi ) SG I 

SG I 150 psI < SG A 

3.4.5 Control Logic 

SG A Valva 
eo ... nd 

Open 

Open 

Clou 

Open 

Open 

Cloat 

SG II Valva 
eo ... nd 

Open 

Clou 

Open 

Open 

Clou 

Open 

Tht control logic Is depleted In Figure 3.4-2. The logic for 
operation of the transftrs {Tl, TZ , Tl, T4 , T5 , T6, T7, and T8) 
deptcttd fn Figura 3.4-Za fs Ill ustrated fn Figura 3.4-Zb. 

For tach SG {A and 8) thtrt are two controls which art auto
matically selected by transf~rs Tl and TS reapectfvely. See 
Figura 3.4-2b - the two .~ot level setpoint control Is atlected 

• -when an EFW t r ip occurs with one or mort reactor coolant pumps 
operating. A laval rate control withe twenty foot aetpolnt Is 
ltl~cted when an EFW trip occurs with no reactor coolant pumps 
operating. The level control circuit Is Industry standard; the 
unique level Is discussed below. 

The charecttrhtlca of tht laval rate llalttd followtr art fapor
tant ' fn the following discussions. As the level signal chan~ts. 
tilt rata output of the follower will follow It uactly so long 
aa the rate of change d011 not exceed tht pradtttralntd rate 
llaft values. Tht rate llalt values given (4 Inches per alnute 
for lncraaslnf ltvtl rates and 200 Inches ptr alnute for dt· 
creulng ltvt rates) art approxlute for purpous of Illus
tration. If level ratt h lncrtulng at gruter than four 
Inches per afnutt , the output of the rate llafted follower will 
Increase at four Inches per afnute. Once tht ra te of Increase 
dtcntasts to four tnchts par afnutt or lus tht output ratt of 
fncntast tlll follow the Input rate of fncrtast. The function 
fs slaflar for decreasing level except that the rate llalt fs 
approxf .. ttly 200 Inches per alnutl. 

Rtftrtftct Figure 3.4-2b - w1th no P.C puaps cptrltfng the twenty 
foot attpolnt wfll bt selected and applltd to one Input of tht 
low atltctor. As SG level ralls, the output of the ratt llafttd 
follower will lag actual ltvtl by twelve Inches (twtl¥a Inch 
bias added to tht ltwtl signal In the su ... r). When the ratt 
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lfafttd lflftll (level plus twelve Inches) becoaes less than 
twenty fttt, till ratt 1111ttr signal wfll appur at tJ11 sub· 
trtttor (dtlta). Tilt output of tilt subtracter wfll be approllf • 
.. ttly a ntgatfvt ~nt fOot lavtl trror signal which wfl l start 
opening tilt control valve tver wfdtr through tilt proportional 
plgs Integral . Tilt Increasing flow should halt the drop In 
ltvtl and ultf .. ttly start tht ltvt to fncrtase toward t ht set· 
point. 

If the ltvtl fncreast fa aore rapid than four Inches per alnute, 
tht error si gnal out of the subtractor will decrease. This h 
due to tilt fact that tilt direct ltvtl Input to tilt subt ractor 
fa not ratt lfalttd whllt the rate llalttd signal Is . This ac· 
tfon w111 control tht control valvt so that tht ratt of approach 
to tht lttpolnt dots not tiCttd four Inches per alnute. 

llhtn level ucuds nfnetatn fttt, the low ulector will lock 
the twenty foot sttpofnt Into the subtractor . During the last 
foot of level Incrust the error output of the subtrtctor wl 11 
gradually reduct . 

Set Figure 3.4-Zb . transfer logics 4 end 8 allow for selection 
of a .. nually Inserted sttpofnt (fllustrsttd 11 a twenty eight 
foot lttpolnt). Tht loo. c Is arranged so that m~nusl .. Y ba 
selected before and after en EFW trip . Howevar, the twenty foot 

• ·setpofnt will autometlctl ly bt selected on t ha occurrence of an 
EFW trip. 

Set Figure 3.4-Zb. transfer logics T2, T3, T& , t nd T7 al low 
for stltctlon of hand control of eaergency feecl'wtter control 
valves btfort end tfttr an EFW trip. However, tut081t fc oper
ation wil l auto .. tfcslly bt stltcte!on tht occurrence of an 
EFW trl p. 

3.4.6 Output Signals 

Figure 3.1-1 lllustrtttl tht 'appllcat lon of EFIC signals to t 
s lapll fltd ... rgtncy fttdwtttr systea. Stlftnt features of 
the trrang ... nt art : 

1. Tht channel A EFW trip s ignal starts the electric ~rgency 
fttdw~ter puap. The Channel a trtp logic t dalts steam to 
tht turbine powtrad -rgency fudwater p.-p. 1/tth thh 
trrang ... nt, tt least one puap will bt started with t sin
gle faflura of the A or a trip logics . 

Also, given t ftllurt of channel A, I , C, or D Initiate lo· 
glcs, both puaps can be started due to the 2 (1-out-af-2) 
chan cttr of t he trip logic. Tilt cross-connttts between 
the discharges of the two ... rgency fttdwattr puaps al l ow a 
efthtr puap to supply fetdwater to both SGs. 

2. If tht eaust of tht EFII tr ip fa l ow SG pressure In SG A, 
EAI will bt tr1p~d as In 1 above. In eddlt1on , the trip 
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logics fn channels A and I will fssut SG A .. tn staaalfn~ 
ana .. 1n f11dw1t1r 1solatfon trfp signals. The channel A 
and I trfp logics wfll redundantly Isolate SG A .. tn ftt~
wattr. Vlth the occurrence of low prusura fn S& A aafn F\1 
to that generator w111 be Ural nattd In the pruenc:e of a 
sIngle faflun. 

3. Isolat ion of SG I .. In sttl8 and .. fn fetdwattr lfnes occurs 
In the sa .. way as descrfvtd In 2 above for SG A except 
that tht channel A tnd I Sg 8 aafn fttdwater and Nfn stUIII
l fnt trfp logics trt eaploytd. 

4. Gfvtn the condition whtl"t both SG prtuuras are low, the 
events dascrfbad In both 2 and 3 above will occur. 

5. Tht esergancy feadwater path to each SG consists of para
llel control valves and P~rtlltl Isolation valves. Thfs 
allows fatdfng when requlrtd In the presenct of a sln2le 
valve failure. It alao allows closure of the flow path 
when required fn the presence oft single failure . Since 
each of the four valves rtctlvas vector close signals fro~ 
dlfftrtnt channels, tht path will be closed when required 
by the vector logics In the prestnc.a of the failure of 1 
single vector logic. 

In the open direction, the Isolation valves receive open 
vector comm.nds, fro• channels C and D, when feeding of the 
S6 Is required. The control valves, under these conditions 
will open as dictated by the control logics In channels A 
and B. In this way , a generator will ba fed wh'n required · 
In the presence of 1 failure of channel A, 8, C, or D. 

3.4.7 Interface with Valve an~ Pump Controllers 

All valva and pump controllers shall bt dtslgned such thtt 
signals fro• tht EflC system will ovtrrfde tny othtr control 
signals. Also, vhen an EflC signal Is rtaOved, the controller 
design shall bt such that valves (oth~ . than the EFW tontrol 
valve) wfll not thtnge position and pumps will not change 
stttt without a specfflc .. nual co~nd. When the vector logic 
close command to the EFW control valve Is re~ved, the control 
valve s.,.n bt positioned as required by the EFW control systu 
or the &anual control as selected. 

3.4.8 Input Signals 

3.4.8.1 OTSG·Lavel Sensing 

Figure 3.4-8 contains t he proposed arrtng ... nt for OTSG ltvtl 
unafng. Tht acc.aptab111ty of this design will dtptnd on the 
tcturtcy of the ... sureaent. This atcuracy will bt dtteralntd 
In the detafltd dtsfgn. 
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To prov1da for low laval cont rol and Initiation signals for the 
IUI'OIJicy fttdwattr, four d1fftrtnt111 prtuurt transalttti'S 
(dP tranllrttters} will bt addtd. Tht stnsln~ lints for these 
transaltttrs wilt be connected bttwtan tht ulstlnf level sens
Ing connection located 251 Inches above tht dat..- lnt of the 
OTSG (277" above t ht fact of tht tubt shHt) tnd tht drain lfne 
connections located s• btlow tht fact of the tubt shett . 

To provldt high l tvtl control and overfill protection signals, 
four dP trans•ltters will bt added. The upptr sensing connec
tions will be lln1f01dtd with the uppar sensing lint of t ht 
••lstln' operating range ltvtl trans•1tttrs. The l owtr sansor 
connection wfll be connected to the drain line conntctlons. 

Thart art four dra1n lint connection (located approx. 5' btlow 
tht fact of tht tubt shatt) which can bt ustd for tht lowtr 
sensing lints of all addtd t~ans•ltttrs. These will be .. nl
foldtd as ntctssary to best strvt the redundancy requirements . 

3.4.8.2 Kiln Sttalf Htadtr Prtnure 

To provldt for sttaa generator pressure Input, four trans~ltters 
will bt provldtd on each steam generator. 

3. 4.8.3 Trip of Kiln Fr tdwattr Pumps 

To Input , pump trip Indication signals will be provided parallel 
from pressure switches uJtd for anticipatory reactor trip In
put through the HI/RPS. 

3.4.8.4 Tri p of Reactor Coolant P~ps 

To Input pump trip Indication, sfgnals will be provided from 
HI/RPS. Then Inputs art from power pump 111nltor units. 

3.4.8.5 Additional Input Signals Identified In 2.1.2 

Thfs uctfon to bt completed as pan of · tht detailed dutgn. 

3.4.9 EFlC Trip Testing 

Figure 3.4-7 Illustrates the t ri p philosoph~ of the EFIC In 
slapllf ' c~ forw for one EFIC trip function (e .g. , EfV trip). 
For pur~ses of the following discussion, the test pushbuttons 
associated with each bistable Is capable of forcing the bistable 
Input tnto the trip region. The blstablts e.ploy 1 tow dead 
b1nd so the bhhbh wl11 reset once the pushbutton h reltued. 

Complete trip testing (Input to controllers) .. Y be Initiated 
fro. the Input logic tn each of the channels. ~pressing tht 
pushbutton In Channel A vlll trip the Channel A bistable and: 
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1. The CNnnel A fnft1at.e logfc: wfll transalt lnltfolte sfgnals 
to both the Chtnntl A 1nd 8 trfp logfts. 

2. the CNnne• A and I trfp logfc:s wfll half trfp (trip ont 
of the blo trf p busses). 

3. tht Channel A and I trfp logfcs wf11 latch In the half 
trfp. tht half trtp w111 bt ratafntd after reset of tilt 
bfstable. thfs tests the latching cfrcult. 

4 . tach alntro11er rtctiYfng the half trfp wfll acknowledgt 
tht half trfp by trans•lttfng a ttst c:onff~tlon signal 
uslllfng a11 contro11trs art func:tfonfng PI"'Ptrly. 

S. A fu11 co.pl .. nt of test confrf• sfgnals w111 satfsfy the 
AND gate In both Channtl A and I. tha rtsult fs that the 
eonft,. la.pr will fndlcatt teat success. 

S. Tht trfp lo,fc reset awftchls can now be depressed to restt 
tht half tr p. Tht c:onff,. la.p should go out. 

7. lf soma but not all controllers ware to rts~nd dut to a 
Mlfunctfon, the"'"",. !up wf11 flash. (Off norul .. Y 
uy be fndfcned by '* Mans other than flashing fn the 
ffnal dtslgn). 

4.0 SYSTEM liMITS, PRECAUTIONS AND SETPOIHTS 

' ·1 Lfafts and Precautions 

1. EFV Flow lfalts 

Kl•f- a11owablt flow -
Hfnl- a11owablt flow • 

2. SG level lf~ts 

~·•- allowable level -
"fnl- allowable lavtl -

3. fFV l'uap Suction Prtnura 

[.-,.1 •lnf- ICI"SH • 
rr'-2 •fnf- HI"SH -

4. Syst .. ll•lts (Dtslgn) 

Prtuurt -
T•pertturt -

S. Hint- 'uap a.clrculatlon 

E.-,·1 
E..,-2 

20 

l ater gPII/SG 
later g~SG 

latt· fttt 
later fett 

l ater fttt 
lattr fttt 

later gstg 
later F 

Lattr gpo 
later gpa 
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4.2 Sttpotau 

This st<ttoa w111 bt co.plettd as pert of tht dttal led dtslgn. 

5.0 O,AATIOII 

Tha £FW syrt• operation will be dtf1Md u part of t.ht detailed 
destgn. The following lOdes of operation will bt co~sldtrtd . 

1. Hot shutdown to full power. 

Z. Cool clown fro• hot ahutdown to cold ahutclown. 

3. Heatup fro. cold ahutdown to hot ahutdown. 

6.0 WUA!.TY EY£liTS AIID A£COY[RY 'RDCIDUR£.5 

This stct1on will bt co.pltttd as pert of the detailed design. 

1. Periodic teats. 

Z. Mllntananca at power. 

3. Mllntenanct during cold shutdown. 
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APPENDIX A 

T Allll.A TIOft 0 F DAAIII NG NUMBERS V'S • Fl GURt NUMB EP.S 

FOR 

CRYSTAL RIVER-3 EAI SYSTEM 

FIGURE NUMBER BIW DRAWING NUMBER 

3. 1-1 · 11212320 

3.4-1 1121Ul£ 

3.4-21 1121436C 

3.4-Zb 1121C351C 

3.4-3 1121437( 

3.4-4 1121438C 

3. 4-5 11214420 

3.4-6 112143~8 

3.4-7 1121440C . 
3.4-8 1121441[ 
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... . .... ., 00710-..... , 1111 ;) 
1 . 1. UKUftl 
l . • . UIIIU '·'· ... . • • c ..... ... 
WJ»!.-a; ~n .. "" ... . . .... .... ,.u 
1. tlltll CJt fiLf t 
Jtll» I . UtiU Ill ULfl ---------------------------- ......... ,.. 

~15. au 
lFOUI- 11 

............ tt O!Aa:tol 01111)( 
u. S. Mrl.wr Jlrl;u)atory ,._,,M1cl\ 
~. o.c. 20555 

Attanticn I S. A. V&zva 

SUbjec:e: Q:yftal Riii'C' unJ. t l 
O::dc8t No. !50-102 
q.nt1:-q t.1c:wwe NQ. eft-72 

I .C • .-tiiU 
1 . 1. "Ut i 

IJ:rq Tc1l ~ 01~ co.nar.tar to.dlrq 

Du.r Sir: 

In • 1ett&r da~ JUly :u, au pmta-11). nc:rl.ck Pawr OJq:oz:ac~ (FPC) ~u-1 a mAy llt\l.ctl h-.:1 t..n Wti.at.s to ...U111ta lc:n; ten~ ~ d.i&M.l 91Nfltor 101o111tq \lrdar pc...t ~~a:idlnt o:rd.J.t1crw. 'llle aT:Uef wu ut'ISutalcan u a ,._ut or HAC_ ... ,. that the wa1111~ la.da rc: the tl.rst 10 a1nJtM or - ~~a:lcMrrt --.artaa •Y not be to.n1.1n; tor a. l~ tam. 

7hA ftU2y hu ~ ~·t.s ant a • ry ia attac:Nd. ~ the s..::ooary llhelws . the lc:n; t&nl ~diMe! ~tar la.da tor all ~~a:l.dent cxnUtions ~ vitl\in the 2000 ho.lr neirq or JOOO bl. nu. ia aw Car the ctir..ii'Q pi.Aitt contiqunW:n u wall u tor the contiqunt.icn tQ be ~l~ e.a-irq a.. r...n retue.lirq ~· 

Sh:a1ld then bot ant~-. pl- a:ntACt t.".!s ottic:e. 
s incu'a.l y. 

~ 
Ol.nctor 
~eu q.ntiorw Sita S>..~A>Crt 

I<Djf04: 

At t.ad1mant 

lee: or. J. Nal.an cnoe 
~ion&l ~=· JW;ion II 

Hr. ~tar No.u--Ray 
s.nior "-l.d.nt lnlpct.Dr ·=·· ()flo<• • •• , • • ',,,, .. antt ,~,.,. ).,lt •• , , • .,.."' • ....,.., -~ liC: 

",..,...4 l'.f'Ofl flt =~~· 
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"'75"· QJCZiUClCR -A• 6 .. 

7 ow rmw '' • teN~~ 

'Ihe C:&tywcy D~ ~tDr (EDC) loed.irq IUI:aitt&l of Flt:ru&ry 29, l9at 
<XIIIC'C the ~tic: lC*IJ.n; tar the firR lO =imi:.M. 'lh!.s IUb::IJ.t1:&l 
te¢ IU the lollc1inq trcD 30 airutes to_, days. 

Ta.bl• l &I'd 2 of t:h1.l donli'W!t taD.Uate tha "A" El:x. 30 &in.~ to _.. c:\ay 
IIXUll'a.d t.i:le 1-s. .l.ncll.ll11n; bQt:b the auta:~~tical.ly IJA)li&t l<*la an1 u.. 
..arua.lly !IR)Li&t lc.SII with "B" EtC t&il.ure. 'lhll loeo:» r-ill within t...,. 2~·;.) 
hc:ur 3000 101 nt.in; of tha IU.-1 ~tor tor bc1t:b cdati.'q can:UI:icra are 
attu the irwt&l.lat.lan of the Ratual VII l:lCdJ.tic:at.icrw. 

Tlbl• 3 &I'd 4 ot t:h1.l don'W'It tab•l •te thl •a• !IX: lO al.n.~ to MIIW\ day 
~ t.i:le leaS& .l.ncll.dinJ beth the auta:~~tical.ly appU~ l<*la &I'd 1:he 
II&B.IAl.l.y !IR)u.d lc.SII with "A" !IX: failure. 'lhll loeo:» rcaJn within u.::: 2CI.l0 
hc:ur lOOO !Of nt.in; ot tha lti . .-1 yow .ntor tor bclth cx1st.1rq can:UI:icns IJ"C! 
attar ~ inltUlatJ.on ot t2'la Ratual VII a:xU! ic:at.icrw • 

Failure ot tha ~ driwn blal:vwJCY ,._,.,.tar Flzql (E:fl'o-2) ~ta in sha::..-q 
ot loedls ~ "A" an1 •a• El:x.'a. ~~~A. the •a• El:x. !allure will ~:o...-c 
all --.rice for the "A" El:x. lC*iino p:oajecta:S tor ~ ~. Baton. the 
Raa.l. VII IIDIU.ticat.l.aw tha myinn "A" El:x. li*SJ.nq with "B" fi:C failure 1..1 
2924 IQI an1 OCI:Ul'll ~ lltea Una btwJc an:.ida the RMctcr 8JJ..ld.irq. 11.:-.Ar 
the Ra~.»J. VII n:ll11ticat.icrw the ••' nn "A" El:x. loecUn; wit.'\ •a• El:x. r.,u.,_-. 
is 217S IQI &rd OCI:Ul'll ~ tha 0.07 a;. tt. an1 0.04 a;. ~. Int.anoC.Lat.e 
ar-K uo... 

n... failure ot =tal: ctriwn Doilyacy FM:to4tar Flzql (E:fl'o-ll ex- nat &ttec:-: 
tha loar:11n; of "11" a:G ._,.,. EI'P-2 1.a atM:a driwn. 'Dlan!are, tha .,.. ~::& 

failure vU1 bcun1 all ~ice tor tha •a• m:: ~ pr'Dj-=t.s tor -. 
c:\ays , ll!latarw t2ll W VII .:x11tlc:at.icrw the eucl•• •a• m:: lC*iino vier. "A" 
m:: ta.Uure 1.a 2Jl!l IQI an1 a:x:urw ~ tha o .o7 ~q. tt. &I'd 0.04 aq. ~. 
~ ar:.lt ~. lt.tt&r the Ratual. VII axUfic:al:iaw the ., .. I nn ·e· 
ECG loar:1in; with "A" lrG t&ilure 1.a 2195 101 &I'd C10CUZ11 cll.r irq tha 0. 07 aq. ~ . 
an1 O.c-4 tq. tt. tntam.Uate Brei)( ~. 

'Ihe u- intarwl tebalatiorw pR~Vidla ~te tWrq "*>>n tha 1<*1 ~ 
cxx:ur. 

ATT/\CHMENT 
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~ UlNmG Wl'DI IZW-ll I'Jmpr • WITH l'lNfa:J) KlUUIQnQCS ~ 
DilLE 1 

Lll'9e Br'Mlc tea. - 14. • aq. -n . 
Tim AltAr l!lr'Mlt lCIII lh l4 l4 - 7d 
Toul ~ (bt) 272 ••• 2311.4 23~.4 2110. 4 

tnt. Br'Mlc tea. - o.s Sq.-n. 
Tim AltAr l!lr'Mlt lQa lh l4 l4- 7d 
Toul ~ (lol) 272 •• 4 2llf.4 2360.4 2110.4 

Int. Br'Mlc tea. - 0.01 aq.-n. 
TU. AltAr l!lr'Mlt lQa lh lh l4 l4- 7d 
Toul ~ (bt) 217t.4 a_,.,, 27to.l 2110. 4 2110.4 

Int. Br'Mlc tea. - 0.04 aq.-n. 
Tim AltAr ~ )Qa :llll 1l\ )1\ 1d ld- 7d 
Toul ~ (bt) 2'-2.4 217f . 4 2654.4 27f0. 1 21.10.4 21..10.4 

SlM.ll Br'M)c tea. - 0 . 01 Sq. - Ft. 
TU. Afttlr llneJt lCID lh 10.5h l4 l4- 7c1 
Toul ~ (lal) 2705 •• 2457.4 2610.1 2110. 4 21..10.4 

St.M::I L1Jw ar.lt 1ra141 Rll 
TU. Attar 8n&lc 3011 lh l4 1c1 - 7d 
Toul Pr::llow (lew) 2718.4 247 . 4 2180.4 2180.4 

StMil L1Jw ar.lt Qztai.dl RIS 
TU. Afttlr llnalc lOll lh l4 1c1 - 7d 
TouJ. ~ Clol) 27&4.4 21"·' 2110.4 21..10.4 

f..,...tar Uzw llr'Mlt llwi.dl Rll 
TU. Attar llr'Mlt lOll lh 1c1 1c1 - 7d 
Tot&l Pr::llow ('lew) 271..1.4 21".4 2110.4 2110.4 

C1I"SC '1\lbe ~ 
TU. Afttlr llt"Mlt lCIII lh 1c1 1c1 - 7d 
Tot&l Pr::llow (lew) 2713.4 217 •• 4 2110.4 21..10. 4 

• A TT A C 1-i ME ~J T 
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i'iCDDir PlNfr a:JCr1> 1 IW"!M 
WU2 

LAr9a llrMk I.CC:J. - 14.4 Sq.-rt. 
TiM Attar~ :I C. 1h 14 14-74 
Total Pcllotlr (lal) 2726. 4 2l1J . 4 :ntn.4 2110.4 

Irn:. llrMk I.CC:J. - 0. 5 Sq. -ft. lOll lh 14 14 - 7CI 
Total ~ (lal) 2726.4 2l1J.4 23110.4 2110.4 

Irn:. llrMk I.CC:J. - · 0.07 Sq.-rt. 
TiM Attar linM lC. lh lh 14 14-74 
Total ~ (lal) ~-4 27t4.4 2710.1. 2110.4 2U0.4 

Irr;. llrMk I.CC:J. - 0. 04 Sq. -rt. 
TU. Attar linM lC. llll lh lh 14 14- 74 
Total ~ (lal) 2tu.4 2,.4. 4 :17t4 . 4 2710. 1. 2U0.4 2LI0.4 

Slo&ll lna)t I.CC:J. - 0. 01 Sq. rt. 
TiM Attar 8nl)t lC. lh 10.~ 14 14- 7CI 
Total ~ (lQI) 2145.t 2597.4 2610.1. 2110.4 2110.4 

St.am Ur. llrwl)t Irs1de R8 
TiM Attar~ lC. lh 14 14- 74 
Total ~ (lot) 21!11.4 25 .... 4 2110.4 UI0.4 

~ L.1ne llrwl)t Oltaida lUI 
TiM Attar llrMlt lOll 1h 14 14- 74 
Total Pcllotlr (lot) 2t24.4 25)2.4 2110.4 21.10.4 

r..:twatu x.u. ar-~c Irell» Rll 
TiM Attar ar-k lQa 1h 14 14-74 
Total Pcllotlr (lot) 21!11.4 25)2.4 2110.4 21.10.4 

arsc: 't\lbe ~ 
TiM Attar 111-.k lC:. 1h 14 14- 74 
Total ~ (lot) 2t2l.4 2532.4 2110.4 2110.4 

l\ TT " (' H M c N T .... ,, l M. u f L 



·. 

12:0-ll UWJDC Wl'D( m;-)A FJDJ11! 
Wllll JUMGIZ) HXIUlOUlU'IS tMrD.U.tl) 

1:MLE 3 

~ ~ UD - 1A.4 aq.-~. 
Til:a Afta lt-.lt 30. lh 14 14-74 
10t&l. JllaiC' (llat) 2130.1 2423.1 2414.1 2214.1 

lilt. ~ UD - 0.1 aq.-rt. 

I TiD ~ lrMlt lC. lh 14 14-74 
1'ot&l JllaiC' (llat) 21JO.I 242l.l 2414.1 221-4.1 

lilt. III:'Mlt UD • 0 . 07 aq.-rt. I 
TW. ~ll'Mlt 3Qa lh lb 14 14- 74 I • 10t&l. JllaiC' (llat) 2541.1 2751.1 U94.5 Ul-4.1 22M.I • 

lilt. ~ LOO. - 0.04 Sq.-Pt. I 
TU. A..."U/r ~ 30. ):Ill 1h lh 14 14 - 74 
10t&l. ~ (llat) 2)51.1 2541.1 2751.1 21t-4 . 5 2214.1 2U4.1 

s:..ll ~ teO. - 0.01 aq.-rt. 
~ A... '"tar llrMlc 3Qa 1h lO.!Ih 14 14- 74 
~ l'OWIIr (lot) 2351.1 2561.1 2714.5 2214 .I DM.I 

StMII Una ~ ~ Rll 
TJ.. A.ft.tlr llt'Mlt 30. . ' 14 14 - 74 
~ JQc' (lot) 2ZI6.1 2496.1 :ue4.1 2214. I 

Staal:~ Una !nU Ort81411 JIB 
TiD w:tar llrMlc )Qa l.h 14 14- 74 
Tata 1 JQc' (llat) 2216.1 2496.1 2214.1 221-4.1 

,_,.,.tar ~ lrMlt Il'aidlt JIB 
n. w:tar llrMlc )Qa 1h 14 14- 74 
10t&l. JQc' (lew) 2216.1 2496.1 2214.1 :ul4.1 

OTSG'%\a. ~ 
TJ.. A... "'t.a lrMlt )Qa 1h 14 14 - 74 
10t&l. JQc' Clot) 24tl.l 2636.1 2284.1 Z214 .I 

.6,.TT ACr~ MF"'T 
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ID).Ja uwmc wrar ID).lA ""• 
JNIIIiHf IUifr Wfi'Ii!Wlftaf 

1:Mt& 4 

~ l!lr:Mlt l.CQ - 14. 4 ~.-R.. 
TJ.. Aft« lnl)t JCII lh 14 14 - 74 
Total Jl:lwlr {)ell) ano.9 2UJ.t 2504.9 ))24.9 

L~. l!lr:Mlt l.CQ - 0 . 5 ~.-R.. 
~ .t.ttc lltw.lt JCII l.h 14 14- 74 ! Total l'lliC' (lol) 2170.9 24&l.l 2504.1 al24.t 

L 

tnt. l!lr:Mlt l.CD - o.rn ~.-n:. 
14 - 74 

t TJ.. Aftc lnalt JCII l.h lb 14 
Total Jl:lwlr {)ell) 27U.t Zf)t.l 29)4.6 2)24.1 ))24.9 

~. l!lr:Mlt l.CQ - 0.04 ~.-n:. I 
TiM Aftc llr'tll)c lCII ):Ja l.h lb 14 14 - 74 

t 
Total Jl:lwlr Ow) 25)1. 9 rna.t %9)1.9 2134.6 2324.9 1l24.9 

Stall l!lr:Mlt l.CD - o. 01 a;q. -n. 
n. Aftc llr'tll)c JCII l.h lO.!Ih 1.4 14 - 74 
Total l'lliC' (lr:lt) asu.9 274l.t 27!1-4.6 2l24. t 2l24.t 

n- LJ.ne llniJ( lbaide Jill 
~ AftC' a-le lCII l.h 14 1.4- 74 
Total l'tM:r {1111) 24U.9 U76.1 2l24.t 2l24.t 

n- LJ.ne llniJ( .,...,..., Jill 
~ ~ ... a-le JCII l.h 14 14- 74 
Total l'tM:r (lr:lt) 24M. I 2676.1 2l24.9 2JZ4.t 

r..:Mtar LJ.ne ~ xn.J.de Jill 
~ Aftc 1111-.k lCII lh 14 1.4- 74 
Total l'tM:r {)ell) 24U.9 2676.1 2)24.9 2l14.t 

orsc; '%\*-~ 
~ Aft&&' a-le lCII lh 14 14- 74 
Total fOoc' {)ell) 25)1.9 2676.1 2l24.9 2l24.t 

• 
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1----------------------------------FJorida 
Power co••••n•• • 

Dn--c aunl:tul Dllllt 
u . .... ., ... JM;I•'atcay ,...,_!a\ 
~. D.C. :zo5S5 

DMr Sir: 

006251 ..... 
t t If 
< ,. 
!tll ... 
•• • 

· ·:• ""' .... ....., •· , • .._ ,., ••u . '' ' 
l ol o Wltana CT • •·•· ••••u .. :, •·•· e r&.aee , ;-r ••n• u r 
1 .1. ....... u :r 

In .a J..cttc: dat.S ~ :10, uaa (lro9U-22l, nCil'ida Pawar cmporat.ial 
Cm:) ~ a ~ of ~ capecU:y Wllida tar: t2111 ~ 
d' 1 ywwatm:a cm;) at c::rywta1 JIJ.......r l (al-l) • '.D:I&t 1attu 1n1icata:1 
t!a t:8c.tm1c:al , __ ~ wit2l t:t. 'ia:t•'" t.s blrm ~wd, l:atl: • 
tu. """"'1a tar: ~ of tbl wcdt t.s nat ~ ~. A ca:Di.~ 
- -sa to pt'llllida a _.. ~ =t:!'fmAI:rillO, 1H9. 'Die Sepeert.er lO, lHI 141ttc elm ' n.,. a t.t to ta ~ by tn. 
d i ] ~. ~ •ta'ttal ~ • ..,.,,. far tM \IWfadw, 
~ an ~ en tbl ~ ot 1tba taRit9 lnll ~ U. ~·ta ot 
the cxwprrlecn rwvta. of UU-u7 ~ t2111 sa c • a:o qualiticat.ial 
.Pt"'P** u 8918iid to in t2111 MK.ln; vitll the NRC .tatt en""' •c 21, u aa. 
nc '""""'•al.Y pl-. to ~ the .:di!kat.iaw out1lnld in OoiZ' s.vert.er 
30, ,.,.. l4lttC' 4lz1n; the r-= ~ O't"9", Q.ll:ZiW'&ly """"''lid !Dr tN !lprlrq of UIO. 1!1J.a v1ll inclldll botb t2lll p!leM!!ty anl C!!ip'C!ty \COQL IIida 
cut.l..1miS in QIZ' • ...,, .. JAttc. 1!111 ~ of th1a MX'k Olr:in; tNt 
~ vill, tr ...... , ta a:nt1n;lw1t \4'01' \A4C&I£)' nUa.l traa tN 
~of 10 CD !50,~ A, a.rwnl ~ Q"itci.an 2. 1h1a nl.J..et Ja D. LY to al.l.cat 4WJ41 of e -twUe ,,_,, a\ t;hl d I Mtl 
9*i1Ub:A:s to Cad 1 ftata -x in t2lll - pri« to tbl at&rt of tN "~ 1rq oltagt. Withcut t21at nUat, it -.y nat ta pw'bla to ~lllta botl! tn. 
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waner S Wolgus 
V•U ,lll.cll l'l l 
Nwc.r.u ~tt1l0tll 

July 22, 1988 
3F0788-l8 

Document Control Deak 

Florida 
Power ........... 

u.s. Nuclear Re9Ulatory Cowaiaaion 
Waabin9ton, D.C. 20555 

Attention: S.A. Varqa 

Subject: crystal River Unit 3 

Dear Sir: 

Docket No. 50-302 
Operatinq Licenae ••o . DPR-72 
Key Projeeta Statua 

• • l lflrl 
MC I.n tiU 

l t LdCioi U I 
L. • U U i tl 
t . t • ..CIII 
• c . .... 
ll(tlll AAtatl~l~t . ''""" 1t L t UUI U 

I 111•11 tJ r 1-Lf t 
I . C. U!d'll• •• ,,. , ' · •• ,,.# .,, •• ,,, 
1 . 1 . wuu ru 
I t . • IUtJ 

In recent diaeuaaiona I beca•• aware that you have not been t o rmal ly updated on aaveral key aubjac ta. Subaequant conversation• aaonq our reapactive atatt identit iad t our kay issues which warranted a~ update prior to our Auquat 16 meatinq(s). Attached are datailec! diacu .. iona ot three ot these i sauaa (Additional Feadwatar Pu:p, Eaarqancy Diaaal Generator and Ultiluta Heat Sink). The t ourtb, ATWS, 1a the aubject o f a B'lf OWners Group aaatinq naxt wea.lt. Followinq developaent ot a conaanaua amonq the OWner• a •••tiny with the Statt will be bald to aaaura tiaely closure ot the aauea not accepted in the Statt SER. FPC baa initiated daaiqn ettorta on the balance ot the ayatea in a qood taitb ettort to aupport Re tual VII inatalla~lon it the iaauaa can be reaolvad. 

... ,,.. 
h .ll ... 
U 2C ... 
•n• <L• 
J&h 

" ' c: t 
••• CtJ 
U ti 
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.:ruly 22, 1988 
3F0788-18 
Paqe 2 

I aJD con ddent the attached biqbliqhta FPC ' & e!!orta to move 
ahead expeditiou.ly on theae ltey iaau... We look forward to 
diacuaainq th .. e vith you and your atatt in the co=inq veeka. 

Sincerely, 

'!f.?r. 
Vice Pres.ident 
Nuclear Operations 

WSWfKRW/dhd 
Attacbaent 

xc: Reqional A4111niatrator, Reqion II 

Senior Resident Inapector 
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A TT ACH:M:£Jn 1 

ADDITIONAL FttOWATER POMP 

TPC vill install an additional feedvater pump durin9 Refuel VUI, 
vhich is presently aeheduled for Fall 1991. The main purpose f or this 
pump is to provide an additional method of aeeondary heat removal, in 
the event of the total l~•• of aain and .mergeney feedvater , thereby 
reducing re:lianee on lon9 term KPI/ l'ORV cooling. However. during 
recent diacuasiona and evaluation• of various alternatives , FPC has 
determined the best approach ia to size tba pump to preclude HPI/PORV cooling if possible. FPC bas been vorking ~itb the NSSS vendor (B,W) 
on pump sizing analyaea. Tba final decision on the size of the pump 
will be ude prior to our Auqust 115, 1988, meeting with the ataft. 
Attachment 2 shows the overall schedule tor the desiqn, aaterial 
procurement and inatallation ot this pump. Attachl::ents 3 and 4 show 
tbe preliminary flow acbematic and an electrical one line drawing !or 
tbis naw pu.mp. Tbe following ia a aummary of the key deaiqn parameter 
atatus as ot July 20, 1988: 

o Tbe PWIP will have the ability to take suction z:rom the 
condensate stora9e tank or tbe e=erqency teedvatar tank, vith 
tbe condensate atorage tank aerving aa the pri1:1ary water 
source. 

o The teedvater will be injected at the upper nozzles (same as 
eme:rgancy faadiolilte.r) of .1oth steam generators. 

o Tba nev pump will be motor driven. A preliminary raviev vas 
performed to ascertain that addit ional ca~city required to 
pover the pump is available !rom the 6900 volt Reactor 
Auxiliary Bus 3A. An eatimated 5 MVA capacity i s available. 

o The pump will be manually controlled !rom within the control 
roo:m. The tlow will be regulated by new remote manual 
throttle valvae operated from within the control room. 

o The pump will have a capacity ot approximately 550 gpm at 
3000 feet total discharge bead. As noted above the exact 
pump capacity will be f inalized by Auquat 115, 1988. 

o The pump controla vill be independent of the Emergency 
Feedvater Initiation and control (EFIC) System and all other 
automatic control ayatems. 

o The dasiqn vill include a ainiaUI:I flow recirculation line and 
a ~ull flov recirculation test line with local flow 
indication. 

o To the extant practical, the new pUDp and motor will be self 
contained, with little or no reliance on external support 
system. (eg . cooling, lubrication ate.). 
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o The teedvater tlov vill be independently controlle<i to each 
steam generator and tlov rate diaplayed in tlle control room. 

In addition to tlle above desi<;n teat11res which have been developed 
with input trom attected departaents since the initial FPC/NRC 
:ceeting on March JO, 1988, FPC hes accomplished t h e tolloving action.a 
related to this project: 

o FPC determined it vollld not be desirable to size this pump to 
also serve as a start-up pump. It had been hoped tllat use ot 
t .his pump d11rinq start-up would reduce the need t or steam 
trom crystal Rivar Units l .t. :z. Because ot the continued 
need t or steam t or tbe deaareator and t11rbine gland seals 
during start-up, tlle use ot this pw:~p would not siczniticantly 
reduce tlle need t or steaa. Additionally, tlle existing 
condensate , conden.ate boo10ter and J:&in teedvater pumps in 
conjunction vitll tlle start-up, low load a nd Dain tee.Svater 
block valves provide a sutticiently v ide range ot tee~eter 
tlov control. 

o A :tield valk-dovn t or developing pralil:Unary layouts tor 
piping and equipment vas conducted. 

o The availability ot pumps trom cancelled nuclear plants vas 
inveatiqated. PreliDinary pricing and delivery information 
vera obtained. 

0 A reviev vas conducted 
analysea (eq . Anticipated 
etc.) . 

ot cxiatinq loss ot :teedvater, 
Transient Operator Guidelines, EFW, 
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EMERGENCY DIESEL Cttn:RA'I'OR LOADING CONCDUIS 

On Karch 30, 1988, FPC aet with the NRC stat! to discuss the emergency 
diesel generator loacHn.q concerns at 0 - 3. Fl'C presented a proposed 
trw plll:lp bloc)(!trip duiqn concept that would resolve the EOC load 
issue. FPC would like to n-con!irm that i t will install this 
block/ trip modi!ication durinq Re!uel VII which is currently scheduled 
tor the Fall o! 1989. The conceptual desiqn o! this modification will 
be completed by November, 1988 and submitted to the NRC at that time. 

In a Kay ll.2, 1988 letter sWDmarizing the Karch 30 meeting with FPC, 
the NRC requested answers to tour issuea (a - d) regarding emergency 
diesel generator (EOG) loading. A similar requeat tor in!o:r:~ation on 
!iva issues (1 - 5) was contained in a Kay 26 letter to FPC. This 
section responds to those concern•. Responses t o similar com::~ents 
!roc the two letter s are grouped t ogether to avoid repetition. 

1. During certain events, both the EFW and OH pw:ps ~:~ay be necessary 
tor plant control in the long-term recirculation mode. In 
qeneral, the question o! long-term need tor loads not needed early 
in an accident should be addressed. 

RESPONSE: A study o! the long-term EOG loads which could be required 
under post-accident conditions has been conducted since the 
March 30 meetinq. The study extended the previously 
analyzed short term (30 minutes) accident scenarios out t o 
seven days, inclucHnq consideration ot lonq term support 
equipment requirement&. A preliminary report predicts EOG 
loadinq durinq the 7 cay post accident period to be less 
than the 30 ainute rating. This report is currently under 
review by FPC and B,W. The report considered maintenance o! 
lligh pressure injection during the recirculation phase o! 
the saaller LOCA accidents by utilizing the low preuure 
injection pumps to supply biqb pressure injection pump 
auction. Tbe EOG loading during this BPI/LPI series 
operation is below its 30 minute rating tor the "B" tOG 
failure case because the turbine dr! ven emergency !eadwater 
pump (EFP-2 ) can be utilized and motor driven pump (tFP-1) 
can be secured. For the EFP-2 failure case with continued 
operation o! the motor driven emerqency teedwater puap, the 
loads from the Nuclear Services Closed Cycle Cooling and 
Seawater pwcps are reduced due to shared tlow with the "8" 
train pumps. This also resu1 ta in a load below the 3 o 
minute rating. The current schedule !or finalization ot the 
report is Sopte=Der 1, 1988, and ~ill be aubmittod by 
Septe=Der 15. 

2. Tho proposed lon9-ter~ ao1ution control system may poao additional 
riak or probl•m• in ~ore likely scenarios. The rel iability ot the 
£nqineared Sa!equ~rd Featuras (ESF) system should be addressed to 
assure that !allures which could prevent operation o! £FW or OH 
removal are not aade aore lilc;ely, and that deteatinq a satety 
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funcl:ion (i.e., EFW) will not have a dgniticant e t!ect on £SF 
reliability. The adequacy ot two-out-of-three l09ic ahould a lao 
be examined, 

RESPONSE: The proposed chanqea to the Engineered sa!equards (ES) low 
pressure injection (LPI) actuation loqic provi~es for 
starting LPI on either less than 500 psig Reactor Coolant 
SystaQ (RCS) preasure or qreater than ~ psig Reactor 
Build ing (RB) pressure when ott-site power is available , but 
aodities the l 09ic to start on only 500 paiq RCS preasure 
when the EOG is supplying power. In addition, when the EOG 
is supplying power, the propoaed change vill prevent the 
motor driven emerqency teedwater pump from starting 
automatically andjor trip it if it is operatin9 upon an ES 
llctuation cauaed by leu than 500 P•i9 RCS presaure. For 
the situation vbere ott-aite pover i s available the 
emeC9ency teedwater pump will not be a!tected. by the soo 
psiq RCS preaaure ES actuation. 

The existinq ES Actuation System loqic is based on a t~~ out 
ot three redundancy for reliability and testability. The 
system is povered from vital power supplies andl i s designed 
as de- enerqize to actuate on the t wo out o! thr ee level, 
while within the redundant t r ain loqic it i & energize t o 
actuate to preclude power failures from causing actuation . 

The above changes pr vide the l oading intelligence to 
preclude the automatic operation ot both the motor driven 
emergency feedwate.r pump and the LPI pump, thus the EOG 
loading is maintained below its 30 minute r ating . In 
addition, the proposed modification provides the following: 

a. Like the existing CR-J ES Actuation Syate111, the proposed 
LPI/EFW actuation changes will meet all requirements ot 
TSAR Section 7.1 Protection Systeu, including single 
failure, on- line testability, status indication and 
operational bypasses. 

b . The elllergency !eedwater pump and the LPI pump are 
start•d within the aafety analysis timinq apeci!icationa 
when e ither ott-site pover or on-site power (EOG) is 
available. 

c. Signal diversity is maintained in its present 
contigura ~ion tor acci~ents where ott-site power ia 
available. The ~iversity is reduced only in the atartinq 
o! th• LPI pump on on-site power. Since leas of ot t-aite 
pow•~ concYrr•nt with on 1ntermt41Pt• or la~g• P~IA~ ~CA 
is an extremely low probability event, ~ivers1ty ot 
actuation for this combination ot eventa provides little 
ad~ed protection. 
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d. Hu=an !actor 
introducinq nev 
loqic desiqn for 

principles are caintained 
controls and usinq the same 
both actuation trains. 

by not 
::ctuation 

Analysis ot thi ~reliminary desiqn vas done using 
probabilistic rialt aueasaent (PRA) techniq\lu. Thia 
analysis above tbat .. .he additional circuitry vill have a 
neqliqible effect on the overall reliability ot the motor 
driven amergency teedvater pump train. A =ajor reason this 
impact ia neqligible is that the circuitry is enabled only 
when the "A" EOG output breaker is closed. Thus, the 
possibility of inadvertent actuation is eliminated any time 
the F.OG ia not ruMinq . In addition, the changes to the LPI 
actuation parameters have a negliqible effect on the overall 
reliability of the LPI trains. The reason t or this, lilce 
that above, is that diverse actuation is r.moved only when 
the EOG output breaker is closed. 

3. currently, the Lov Preaaure Injection syat.a is initiated by 
diverse aiqnala, nuely 4 paiq containment pressure or lov RCS 
pressure. In tbe proposed deaiqn, only the latter is used. The 
use o! an appropriate diverse aiqnal should be addruaed. 

JU:SPONSE: The present deeiqn utilizes a 4 paiq RB pressure aa a 
diverse actuation siqnal tor LPI. This loqic provides an 
anticip•tory actuation in the avant or a larqe or 
intermediate LOCA. However, it is an unnecessary 
initiation vhich results in operation ot both LPI and EFW 
pumps tor other accidents such as small breu LOCA 1 s or 
steam and feedvater line breaks. The following options have 
been considered for aaintaining diversity without the 
anticipatory nature ot the 4 paiq signal: 

a. Maintain the 4 psig siqnal on "B" train only. 

This approach vas discarded on the basis o! poor hw:an 
!actors. 

b. Actuate LPI on RB pressure o! 30 paig. 

This approach vas not considered viable because ot 
uncertainty in the calculation o! passive heat sinks and 
RB cool~r heat reaoval capabilities. This reduces 
con!ic1ence ot the correlation to an RCS pressure ot 500 
psiq (i . e., greater than expected heat r e aoval 
capability could preclude reaching the 30 psi aetpoint 
durinc;J the larqa.r LOCA 1 a) . 

c. Disable the 4 paig signal vhen ott-site pover is not 
available. 

Diversity provides protecti~n against coaaon aode 
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failures. 'l'his protection is most beneficial tor hiqh 
probability events . Intermediate and larqe break LOCA, 
combined with loss ot ott- site power, are low probability 
events. 

Since the diesel loadinq concern occurs only during a 
loss ot ott-site power concurrent with an intermediate 
or larqe brealt LOCA, diversity of actuation tor this 
combination ot evente provides little added p-otection 
and could be ra.oved. 

The proposed modification maintains the 4 psig RB pressure 
diversity at all times except when the EOG output breaker is 
closed. 

4. The battery cbarqer a.nd other loads as appropriate should be added 
back on the &OG. 

RESPONSE: FPC agrees a nd intands to add the battery charger loads 
baclt on the !OG. 'l'he deaiqn ot the moditication will be 
completed by October lllBB. When the EFW/LPI block/ trip 
modification is installed during Refuel VII, the automatic 
tripping of the "A• battery charqer will be eliminated. The 
tripping of the heat tracing will be retained. This load 
can be reapplied by the operator it needed. 

5. Although the proposed lon9·term solution is conceptually 
acceptable, the EOGs would not have a desirable capacity marqin, 
particul&rly with the return of loads previously ra.oved. You 
have incticated that one qroup ot EOG upqrades will be implemented 
by the next refueling, and that others are being conside.red. The 
capacity benefi t of these upqrades &nd of those you propose to 
implement should be addresaed. 

RESPONSE: fPC response to this COIIIID&nt 
submittal entitled Emerqency 
Upgrades. 
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EMERGENCY DIESEL G~TOR CAPACITY tTPCR}J)ES 

FPC has bean workinq closely with the diesel qanarator manutacturar, 
colt Industries, to evaluate various alternatives to upqrade the 
reliability and/Or load ratings ot tht diesels. 'rha three 
al tar.lativea under consideration ara diacuuad below, including 
possible rating c:ba.ngaa. 

OpTION 1 

Replace axiatinq cylinders with new daaiqn cylinders which utilize 
double o-rinqa tor batter aealinq. Existing blowers will be re-built 
to increase clearancu batvean i.apeller and caainq to lover the 
probability ot interterance. There is currently a limit ot 5 minutes 
that the angina can run un- loaded due to blovar rotor/boUJing tharaal 
detormation concerns. This aoditication would re5ult in rUtoval ot 
this lil:lit thus improving equipaent reliability. Tba capacity ratings 
resulting !roQ this aoditieation would be unchanged !rom the currant 
ratings : 

OPIIOH 2 

RATI;HC Ckyl 
0 - .2750 
2751 - 3000 
3001 - 3300 

Tntz LI1(U 
Continuous 
2000 Hou.ra 
30 Minutes 

This option involves installing a turbo-blower-aeries moditication 
which would include the t ollovinq: 

o Install new blover ass&abliu. 

o Replace blower tle.x drive gears with gears o! a dittarant 
ratio. 

o Replace turbocharger air inlet piping with straight t\ov 
pipe. 

o Install auxiliary blower air piping and new air bypass valva. 

o Replace upper and lower pistons with new tixed and cooler 
design. 

o Install new cy_inder liners and double o-rinqa. 

o Replace injection nozzles with new qaaketless nozzles. 

o Replace tualjair ratio eontrola. 

This modification vill result in the tollowing benatita: 

o Increased equipaent reliability. 

7 

CRJ 058127 



0 The air inlet check valva 
associated piping vill be 
maintananca. 

above the turbochargers and 
removed, thereby simplifying 

o This arrangement provides 20' mora air at all loads. This 
results in: 

A. Exhau.t noka and tnparature are reduced. 

B. cylinder liner, piston and piston rinq temperatura& 
are reduced. 

o The improved capacity ratings tor this option vould be as 
tollovs: 

OPTION 3 

Rating (ky) 

0 - 2750 
2751 - 3000 
3001 - 3150 
3151 - 3300 

Tipe Lipit. 
Continuous 
2000 Hours 
200 Hours 
30 Minutes 

Theses ratinqa vill allov aora operator flexibility in 
controlling loads above 3000 kv by provi41nq qraatar 
oparatinq tiaas in the 3001 - 3150 lew load ran; a. Due to 
increases in run tiaa, possible modifications to the axistinq 
cooling system may ba nacusary. This was discussed in 
gre.atar detail vith Colt during a meeting durinq· the weak ot 
July 18. 1988. 

This option also involvu tba turbo-blower-series modification 
discussed in Option 2. Hovever, par analysis recently co•pleted tor 
FPC by Colt, this option vould require replacing the existing radiator 
coolinq system with heat exchangers. This has the disadvantage of 
reducing the lOG reliability by iapoaing a dependance on an external 
cooling system. If installed, this option aight require a completely 
new and separate closed cycle cooling system tor ultimata heat 
rejection. FPC is continuing to evaluate this alternative, but does 
not baliava, at the present tiaa, the load ratings increase noted 
below ottsets the reduced reliability and addi tional coat ot replacing 
the cooling ayatal:l. The foLlowing ratings would rasul t: 

JW'XHC CJwl 
0 - 2150 
285). - 3100 
3101 - 3250 
:liU - 3!$00 

TIME LX!m' 
Continuous 
2000 Hours 
200 Hours 
30 Minutu 

FPC expects to choaa an option by the week of Auqust 1, 1988. Wa will 
intor. the NRC accordingly, including coat estiaatas and installation 
schedule at or before our Auguat 16, 1988 aaatinq. 
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EMERGENCY DIESEL GENERATOR KVAC MODIFICATION 

The installed modification assumed that 100' ot the co:bustion a ir !or 
the uarganc:y diesel generators is drawn through the turbocharger air 
inlet filters. A branch duct was installed to provide air directly to 
this filter. It was assumed that all of the combustion air would be 
drawn into the engine at a temperature equal to that ot the outside 
(ambient) air. This would have allowed the diesels to operate vi th 
inlet air temperatures always less than lOS °F. At ta:peratures above 
this the diesel •ust be de- rated per tbe manufacturer's 
spec it !cations. A ~:~ore accurate set o f aiiUlllptions is explained in 
the following: 

Combustion air, at no load end at reduced load, is supplied to the 
eng i ne by the engine driven blowers. At elevated loads 
(approximately 1800 - 2200 lew), the air inlet check valve opens 
and a llows additional air to pass through the turbocharger air 
inlet filter, through the two exhaust driven turbocharger s and 
into the engine. The air that passes through the turbocharger 
air filters ia in addition to the air supplied by the blover. 
Above 2200 lew load approxilaately 85' of the air required f or 
coCibustion is supplied by the blover and the other 15' ccr.:aes 
through the turbocharger inlet filter which is supplied by the naw 
HVAC branch duct. 

Since dillcovary o! this information, FPC has taken the tollowi.ng 
actions: 

o The branch ducts bave been adjusted to direct approximately 
2000 cubic teet par minute (15 ' ) o! a ir to the turbocharger 
inlet filters with only one tan in operation. 

o Testing bas been completed to determine the actual air 
temperatures at the blover inlet and other areas. 

o FPC is currently evaluating this temperature intormation to 
determine wbat maximWII temperatures might be seen in the 
emergency diesel generator (EOC) rooms based upon h istorical 
site specific ambient temperatura data. 

o FPC 11et with Colt on .:ruly 21 and 22 to evaluate the air 
ta:perature end tlov rata data t o dete:n:line what d e-rating 
may be necessary. 

o A temporary 60 kw de-rating , using manufacturers 
recommendations, has been imposed on both EOCs until the 
probla.ID baa bean resolved. This is a conservative de-rating 
based upon room temparatur.. reachinc; 112 °r. Test data 
taken has confirmed that this temperature is cons ervative. 
Taking this de-rating into account, the calculat ed auto
connected loads on the •s• generator do not place t he "B" toe 
in its 30 ainute ratinc;. 

9 
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o FPC is pur.uing, in parallel, additional modifications to the 
HVAC syDtem so that it will supply air to the EOG consistent 
with the operating requirements described above. This 
modification will: 

1. Add an additional branch duct to the blower inlet, and 

2. coordinate with possible tuture turbo-blover upgrades 
described in the previous section. 

Tho duiCJTl ot the additional HVAC moctitication will be co111pleted by 
Sept Giber 23, 198.8. FPC ia currently evaluating the impl-antation 
schedule tor tbis ettort and will provide a ti~ installation schedule 
at our meeting with the NRC stat! on Auqust 16, 1988. 

10 
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ULTIMATE HEAT snn: 

A revised Technical Specification to change the ultimate heat sinlt 
tecperature lillli t t o 95 °F is presently in FPC 1 S COIIIIi ttee approval 
process. The change requ .. t will be subaitted to the NRC on or before 
August 30. 

In response t o a collllitment made 1n a letter t o the NRC dated May 9, 
1988, FPC has completed testing of the Nuclear Services Closed Cycle 
cooling Water (SW) beat exchangers t o confirm that th• performance 
assumptions used in the thermal analysis were conservative. This 
evaluation confinaed that the actual beat t ransfer rate of the heat 
exchangers exceeds that vbic.b vas assumed in the overall SW and 
Nuclear ServiceS! Seavater (RW) Systel:l analysis . The overall 
cleanlineu factor aeuured exceecb the t~inilllum acceptable lillit of 
80,. The overall beat transfer coeffici ent of the sw heat exchanqers 
under a ccident conditiota, will drop f rom 629 to 5 02 BTU/Hr/oF /Ft:Z a a 
the cleanlinen factor d.ac:ru .. s fro1:1 100' to 80\. M overall heat 
transfer coefficient of 497 BTU/ Hr/oF;Ft2 was a ssumed in the post-LOCA 
therwal analyais. Since tba actual heat transfer rate exceeds the 
rate assumed in the analysis, all of the analysis which .;;up port 
operation with an ulti=ate beat sinlt (UHS) tel:lperature of 95 °F are 
conservative. 

FPC also evaluated the cleaning schedule tor these heat exchangers. 
Presently each heat exchanger is t ake" out of service every 42 days 
(with a 10 day window) for shell removal and cleaning and shooting ot 
all tubes. A r eview of maintenance records for the past year, has 
confirmed these pr·ocedures have been regularly implemented. 

FPC is continuing to vork to determine what Decay Heat Closed Cycle 
Cooling Systea (DC) temperatures would result !roc a Nuclear Services 
Seawater syatea (RW) t .. perature ot 95 o,. FPC has continsed that a ll 
equipment is now qualified to sufficiently hiqh temperatu.res to 
support systea operability at 95 or RW teaperatures. .Uso included in 
this work is an evaluation of what DC temperatures would h ave resulted 
based upon realistic decay heat loads and the maximum =•corded site 
specific RW teaperature (90.5 OF). This project is on schedule f or 
completion by July 29 as committed in FPC 's letter dated Hay 9, 1988. 
Following FPC review and approval, the results will be provided to the 
NRC at our meeting on Auqust 16. 

11 

CR3 058131 



ADDmONAL F!EOWATER PUMP 

SCHEDUL£ 

MIL!STON£ 

CONCEPTUAL. DE:slGN 

SUBW CONCEPTUAL. DESIGN TO 

NRC FOR REVIEW AND APPROVAL. 

FINAL DESIGN 

t.IATERIAL (OH·SITE) 

PR£·0UTAGE WORK 

OUTAGE INSTAlLATION 

PR£ULIINARY DATE 

S&IUIBER 89 

OCTOBER 89 

JUNE 90 

FEBRUARY 91 

JUNE • JULY 91 

SEP • NOV 91 

(REFUEl 8) 
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Florida IOMr Oltpm'ticn (FP::} prOYidM the t ollCIWirq update to the Wormatia~ 
presented at our S4lpt8ltlu 14, 1989 a.ttn;. FPC vill kMp our rMident J..nspect:ara 
e.rd ygur sta!t ~ on our ptoyx •• w.erd r.olvl.n; the , • .,_. 'Ihe ~ted 
sc:hec11le tor~ ac:t.1crw ia ·-riud in ~wit 1. 

FPC i.dent.ifi.S on~ ll, 1989 tllat tt. "B" bat:taey train has a dittcwrt: load protlle than c:alculat.d or w. 'Ihe cUUcrence ia &. to a 1"1:111 nfotty l»clQ!p 
qenart'tar Mal oU p.lq) that 1.oar:is vi thin 2-3 ~ ntlwr than vi thin 60 ainlt.as oriqinally , .. ..., in the pro!Ue c::alOI.l.ati.aw. '1hirl error loU tound by en FPC 
.yst.em erqirwar wcrldn; on the batt&ry nplao e it project sdwct.ll.S tar w 7. 

FPC has also upe.rienc.s ptd)l- vith r;urvaill111101 Gil the battariM &. to their 
aqe ard '1'ec:tv\ical speciticat.ion ~. 

fPC will p:ravl.de additi.croal batt&ry apeclty to rMOlve OJnCUTW vith our Station 
Blada:ut CCipi.rq at:nt.gy a:d -e the i11tant ot IEEE-450 CCI'IIUtant vith tt. baNS 
developed tor tt. Tedln1c:al sp.c:itiation ~t Pto;tu. 

R.ec:alc:ulati.on ot the battarj protU• •inoe the Septcbar H -tl.n; has reveal.S 
that tNI ori91nal ard .. .-..qW'It c:alc:ulation. ... ~ ba.l&nc.s lOI!Ids bl~ eac:h 
ll5V bank ot tt. two batt&ry tra.lzw, hawww the 81182 banlc:a ot the "8" u.lJl are 
substantially ~. 'Ihia ~ will be correc:t.s by IIICII!.n; ewroPrieta 
loads. 
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Paqe 2 
3F'0989-10 
Sept.cber 2l, 198!1 

o Rlllc:alculate the "A" erd "8" bettaey lced profiles, aaurirq the CX>ttL"t 
leeds ard ~ are ,...,.Jl~, an1 field vuityirq a ail;nific:ar.t 
p:xrt1cn of tbl nnwphte loed val~. 

o O:apl.ta the "8;lJJd.n;'' or both. A and 8 bettaries and partoro ~ly 
battery~ taU. 

o Install a teqlo:ruy bett&ry an1 pcliMr the~ CJCCator 8Ml oil p.mp 
T'BP-10 tn:D thia IIQaC8 

o ~ balance beW the Bl erd B2 125V ban)(s 

o ~]108 tbl cx:1.at.inrJ batt&ry oell.8 vith ,.., LCR25 oall.!l (about 10% 
hi9hc" iiiVbwr capac! ty) durirq Jlatuel 7. 

o llwt&ll a ncn 1.1!: battery an1 pc:war mjor ncn u: loeds frail this ,.., 
battery durirq QIZ' ~ out.B9I J.n 1991. 

gmm u:yEL !!IOOM'l!!JYZ mm 15UI8Sl 

m:: hu J.dcrt:J.tied a potent.J..al dir -:npanc:y 11'1 the calculatiaw for the SUlRS 
atp:lint 4lrinq analyaia .upportJrq c:tlarqeo.Jt o! the tailed 4160/ 480V tnns!ot:JC" 
(X)t'll. 1hoa valtaqe drcp bet);-· theiiDI:ar oantrol C*1tArs erd the ard devicas wu 
not evpl tc!tly trMt.sin tbl caJo•Jat.law. 'Dw relays vill be~ Qlt 1! the 
MtpOint ~ 1.nc:r-. beyard adjl.tllt:rant liJal.taticrw on the o.zrnntly 
irwt:all.S ~· 

'Dw follcwin; ac:tJ.arw vill be t.aJc..l to resolve th1a i.aue: 

0 ~culate the SI.JJRS utpoJ.nt 

0 ~ nlays 1! ,. •sery en1 ..ublbh an awzopd.ate Mt;loint 

FPC has 1dwrt:.i!ied that the eq.l&liziTq ~ DX»M• the 1DIII'IJ!act:urwn • ratiTq 
tor numercua • • "CGieilta (nlaya, 110lenoid.s, mt:.ol"'l). 'Ihis probl• wu d.1.5cx:Ntaiw:S 
through effart.a J.n iqll..-rt:.inq the BloiOI:X# Safety erd Part~ ~t 
I'XCJ9tau. ~tal. 2000 • coe1t. have a-, rwvaw-1. 

FPC's intent 1.a to nplaoe " c :•••t:.a with the rmtctly nt.ed •" \" ~e~lt it 
pguillle en:S to use J\.lstiticat..iala !ar o:r.tiruld q:.rati,., (JCD) enly lC 
absolutely MO""ry. JCXl'a, if ~. vill be rwvt.w.d vith the AeslAolnt 
:rnsp.::tor. 

CR3058232 



Paqe 3 
3F0989-10 
Septe!ba:r 21, 1989 

'the tollcwirq ac:tia\s vlll be takan to resolve this issue: 

o Perform operability rvview ot the att-=ted cx:q:>enents 

o 0\an:}ecut • 1 "ll eoe.'lta or prgvide JCD 

W'ERt9,TE sgmcz ,,,,,8 IIRWQt Bfl'lN'M!'t'T 

FPC has idenilli«t a preble with the ES MX t..-r braaKars supp1yirq the Pc~.v 
OJnversion Prccb:tl (PCP) tnlw!otun. 1he PCP transtormera provide al.tarnate 
power to the 12~ vital bmsss troD the ES 480V M:x:: ' c. 1he preternd power 
supply to the vital b'SIIC is trail~ irpJt i.nvertars !a:! either traD the [S 480V 
MX's or the battariec. 1rbln tholES 480V M:C'c are~ t:rau an ot!aite power 
source, the teaSer brMlccs to the PCP transformers pariMially trip. '1hae 
bAal<ars do not trip it the ES MX'c are npc:wered by the diaal qenentarc. A 
10CFR21 RAipert tiled by PCP in 1!187 add1 ned a ditterc-rt prcbla with J..nt:arnaJ. 
~ brllalw1l tdppirq in their «JI.i;'ant. FPC hac been wor:id.rq with the verdors 
involved to 91t trip~ on both the ES MX teaSer breakars ard the PCP i.rplt 
brealcers to assure the trlppirq ~ ic properly CXlOt"dinated. PCP hac 
re • 1 ~~e•da::l their inte.meJ. irpJt brulcar be repl..acxl with a II'1!.I'I.J4l 51o'itc:h. 

'nUl design c:tw"l;e to repJ..IIC8 the feeder breaJ<ers hac t.ln jMUed, 'Jhe foa:lar 
breal<ars are mlc1ecl cu. type bnalolrs ard apptq;lriate cauticra is beirq e.pplia:l to 
assure the m&::ICI• ot IEB 88-10 ard relAted Issues are satis!ia:l. 'Ihis has 
delayed the ~· 

FPC i.dent:itia:l the tollcwinq actiona to resolve this i.swe: 

0 ~ [S M:x:: t-s.r breaX&rs 

o Jlepli!OI PCP irpJt tnalw"s 

FPC has a c:x:apnhensiva Of pxcqtam. Aa part o! this ptcqtam FPC has xvvalidated 
the AM.ly.cis Buic D"n It (bu-.:1 on fSAR Olapt.cr 14 Sa.tety AM.lysic) and hac 
davaloped rwised 'IWdlnical Spcitic:at.ion aa- ard a c:atprehel\sive 'IW::hnical 
Spe::;iticat.ion au. hecla~ doo-nt. FPC ocncidan o- actiaw provide high 
assun.noe that ~-3 ic "aa!•" \~hila the lcrge.r tem (5 year) at Pto::Jtblll is 
evaluatinq the in11vidual sycteD to a cp:Mte.r depth. 

FPC rnanaqesnent rtiCXlgld•'!'S the .xtant ot 4lect.rical piOOl- at ~-3 warnntc a 
tur.:sm.ntaJ. rwiew ot tile plant's .J.ectr.ical des1cjn basic ard hac etpanded ard 
ao::ele.raw the Of vtw!ule tar addlll&lirg thl N: w o= &leetri.cal 1Yftt11!11 and 
the El!Jar9oenCY OiH.J. Gencatorc (ElXO) • 1hic rvvi•" will include dcvelcpirq a 
~iva lliOdtal ot the elAc:tr1c:al d.l.st::ril::ution ~· 'Ih.ls lliOdtal will be 
used to evaluate the chert circ:W.t, voltaqe dl"ql ard loed tlow in~~· 
Followirq c::a~Pletion ot ~ c:a.lculat.icnll, the satety ralatali electrical 
calculations pertoill*i in the put will be validatali ard OOita.."""t.ed 

CR3058233 



Page 4 
31'0989-10 
septaDCer 21, 1989 

it IW'P"5!!ry. 'Ibl critical &at.ty rtiat.ed calo.!Utia'IS will be ~letld first 
with thll raain:lar of the calo.!Utia'IS ca~ and prioriti%«1 tar lat.er 
~leti.al. It 1a ~that the attort will talce eb:ut U to 15 months 
to ~leta. 'Ih1a clec:1a{a, 1a ulativaly xe:::eut, and the tull K~Cpe ani plan 
are not yet cs.v.lcs-S. FPC~ v1ll lead this effort. 

'Ihe !ollcwirq actiaw will be talcan: 

o O::l:pleta Ertlan:at O.i.gn Basis Cl:x:UMnta tar thl w;, cc e.n:1 m::; 
~ 

o O::l:pleta Field Validatia\ of ~ .ystclll 

o Provide So:lpe and Plan tar Electrical calo.!Utia~ Jl&:arst.it:utial 
ettort 

FPC request.8C1 a Mparate JMtin; with tbl NRC Rat! to d leo 'N ~ plana in 
IIX)te cleta.ll. 

A. Startup 'l'rllnll!omar - Since the JUly 5, 1989 -uzq, FPC has Wtiated a 
project to pxcvi6a a d«1lcated l.cans!onnar in a rww bey in thl 230 '!N 
Slolitc:hyard for our Altemate ..:IUI'Q8 ot ott•ita p:!WIIr. 'Ihi.a project will 
I"l!llX1Ye the ta to the ~1 and 2 Sta.rtllp Tntwtomar. Wtially, an 
available C•ita ~) ~ transt'al:u:r will be UN:! tar this project 
until a rww ~ ~ wu-.tly •ized (thl l!pi.A 1a OYCWiud) can 
be~- ~ tlenlc:a will be cx:nstructad to brin; the cablin; trcm the 
trans!oti!IC" to ~3. New cable will be :t\11'\ i.rwi4a the plant to the 
exi.stirq ES brea)(ars. Protactiw rtiayin; will be addld to the 500 kV 
o::aattol lb.IM. 1h1a project will be CXI!plated cb:irq Jlatual 7 it llllltarlal 
cleliWl."W •W"'t that ~. ot.b&tv1.N ~ will ocxur ~ a 
llli.dcycl.e C1Ut..a91· 1m c:wtart ci:Jjectiw, •Uaqly ~ by our ..U.or 
~. 1a to CXI!pleta the project in Jlatual 7. I:n the la-qer tam 
~ 8) , FPC 1a ...,Uuatin; charqin:J thl ott.ita p:1W11r lldaw to 
in:::otpoxate an autaaast.1c transfer to the altamata ott.ita .aurce it the 
ptiJMry .o.JrCe 1a to.t. 

A ~· ard lllcat.ctl are attadled (Attac:hlnlnt.s 2 ard 3). 'Iha toUOJin;l 
act.icns are beirq t. !::In to raaol.w this i.uua: 

o Install ......., d«' lcated &ltemata ott.ita p:!WIIr .o.JrCe 

o O::lq)leta ...,Uuatia~ ot an otbite p:1W11r automatic t.l:Wlater ec:twM to 
dct.ar'ill.ina r ... ibUity 

o ~l411111nt c:::han9a, it teuible 

CR305a234 



Page 5 
Jf'0989-10 
5ept:.md:ler 21, 1989 

B. ~ Diesel Generators - FFC is pertarm.irq modi!ic::atlcns to re::luce 
load.irr; ani up;tade oor diesels !or a higher c::a;:>acity. '1he mr:xti!ic::aticns 
inclu:ie !Dpl~ the COlt '1\lrlx)-Blower Series modi!icatioo, addirq 
larger lube all CXlOler.s ani prtlllidi.rq dedicated ventilatioo to supply 
CX11blstioo air to the dj...al.s. 'lhese modi!ic::aticns oar.bined vith 
electrical di.striblt.i.al ani o:;utxol lcqic c:harqes will brirq Fl'C into !ull 
cx;q:olisnoe with our lioensirq ani design basis. 

'Il:le diesela -w.re q!.!!l i tied by analysis ani testirq Cl'l a diesel with an 
equivalent horsepowm: per cylimer rati.nq. 1<. ~ o! the retirqs :.S 
llS !olla.;s: 

a.JRROO' 
0 - 2750 lG1 

2751 - 3000 lG1 
Nfl. 

3001 - JJOO lG1 

COnti11uo..ls 
2000 hoJrs 
200 ho..trs 
30 1llinltes 

mi 
0 - 2850 lG1 

2851 - 3000 lG1 
3001 - 3250 lG1 
3251 - 3500 lG1 

'Ihe !ollowirq actions are beirq talten to resolve these Issues: .. 
o CO!plete DCdi!ic::atialS to ElXi'a lJl Ratuel. 7 

o Ca!plete load reduction DCdi!ic::aticns in Ra!uel 7 

Fl'C cxnside%21 the Sept.cli)er 14th meetirq to have been timely an:! bene!icio.l to 
oor c:rgoirq e!!orts. We partioJ.larly appreciate the opportunity i.qlrove I!Litua.l 
urdersten:!.irq o! these u:u:cns ani thank ycu !or ~irq with us on such short 
nctica. 

Sincerely, 

-l't%,/~ 
/ ~ldt, Vice P.rai.dent 

NUclear P!:c:lcb::t.ial 

GLB/&dw 

=: !')x1!ftM!nt Q::tJtl:ol Oak 
Senior Resident Inspector 
Or. 'lhcllllls p. l't.lrl.y 

CR3 01111235 
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0 ~~ the battery load protll• 

o Initiate batt:cy "llpilc.i.n;" pt•' ......... and pedCJm quarterly 11UtV11.illa101 

o sw.r 11SP-io traa ~ bat:tary 

o Make 1• nry dlii19M to~ be.l.anoa battery loads 

o lllcalc::W.ata anr:1 Mt&bliah SWRS Mtp)int (with existJrq or ......, relays u 
~ta). 

o Cl::lq)).trta ~ reviw ot all " ' •••to. .ttecte:S by h1IJh oc wlta!Je 1aua 

o Raplec» oc • • 1 •••ta haviJ19 inllpprqlrlate rat.in;il o.: Mt&bliah 
awxopa:J.ata just.i!icatian tor ~ cpantion 

o Raplec» vital t:u. altcnate JIUPPly ES tt:x: t~ ~ anr:1 FCP irpzt 
br.aXan (albject to Jllllterlal availability) 

OCISJIID( 1989 

o ~ Scx:lpe ard Plan tor Elec:tr1cal c:alo.llat1an Rli:::uatibJti.on Ettorta 
and d ,..,_ with tR: .utt 

0 llill>laoa c:uxt• il battery c:al.t. with J..a!25 c:all.s 

o I.ratall ~ altcnate oUsite powu SURI!Y (d8ipeldliiit on mterlal 
dlillv.an- tut no lallir thlln a &Uk:yl:le c:utlqli on or aba.tt II«XXird 
q.artc: 1.991) 

0 cmpletli m:; l.\4tiidoo 

0 Cl:iiilpletli ElXO .lCJIId rer:b:ticn JllCdi tJ.cati0011 

HMQi 1990 

ocrom;s 1990 

o exzq,lete F1ald VarltJ.cation ot ErtlanclC O..l.cJn aua ~ torN::, 
OC, ED; 
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tf'IJ'H"XllE gnw;;rt ClHl) 

o IlWt&ll rw~ nan-l.E battery an:1 tnnat.r ~te dt;Uti c:ant non 
A!ety loeda to th1a altamata ex: JXIWU' IO.IrCa 

PBICI5 m ~ nps WUU. I 

o llq)l..-tt ottaita pclWOil" auta:atic tnnat.r .a- (it t ... ible) 
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ACTI VITIES 

I. Provide Cable Duct Design 

2. Cable Conduit & Tny Design 

3. Cable Siz ing 

4. Mar hsue 

s. Sub Station Eng 

a) Duct Design/Construction 

b) Relay Prot~ction Design 
& Construction 

c) 230 ICY BRKR Design 
Procuresent, Installation 

d) l-FKR foundation 

e) Hove Spare X-FHR & Terwlnatton 

f) Obtain Nev X-FMR 

6. table Ordering & Procureent 
1. Cable Pull ing 

8. Terminat ion of Cable and 
Cont. RK Modification 

9. Energizing Syste• 

10. Total Project with spare X-FRH 

11. Energize Kew l-FRH 
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NEW OFF-SXT£ POWER SOURCE LAYOUT 
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