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INTRODUCTION

Py letter dated October 7R, 1987, as supplemented Nctobar 29, November 164,
Novemher 20 ard November 25, 1987, Flarida Power Corporatiar (FPC or the licensee)
requested an amendment tn the Terhnical Specificatione (TSs) appended to

Facility Nperating License No, NPR.72 €or the Crvsta' River Unit Mo, 3

Nuclear Ganerating Plant CRP.2), The proposed amendmen® would chanae the
smergency diesel generator surveillance reauirements for lnadine and
autn-connected 1oad verification in Technica! Specifications (TS) Sertion

¢.8.1.1.7.4 and the corresponding TS bases 3/4,8 tn reflect the present load
expectatinpe,

RACKAROUND

In Aygust - September 1987, *the staff conducted an Opsrational Sa‘ety Team
'rspection (0OSTI) at Crvsta) River Unit 3, Two 0f the concerrs raised by the
NST! roncerned the Fmergercy Niece! Cereratars (EDAs) and wers that:

1. The accidert Tnad on the FNGs may exceed the rating of the DA,
The maximum auto-connected accident load had heer caleylated as 3180 vy
ard the addition nf manually applied loads could exceed the 0-minute
rating nf 3300 KW, In addition, if inlet combustionn air temperatures *o
the FNG exceed 105°F, the ENGC may need to be derated,

The Ticensee had been testing the EDGs a* ahout 3100 Ky, which wae less
than the then-calculated maximum accident 'oad of 3180 KW, and which there.
fore did not demanstrate the capabi'ity of the FDGs to carry that lead,

TS 4.8.1.1.0.4d.4 further requires that the EDG be tested svery 18 months
for 60 minutes or Tonger at a load of at Teast 3000 KW, However, the ENAs
are rated at loads between 3000 KW and 2200 KW for only 30 minutes.

Tn reviewing this situation and verifving loads, the licensee identi¢ied a

power facter error in the load calculations, When the correct power factor was
applied to the existing load calculations, the maximum auto-connected load
exceedec the 3N-minute rating of the ENG, DNiecs] generator loads were than
recalculated using conservative best estimates hased on the actua) equipment
confiquratior for each accident scemario and, after deleting certain 1nads not
immediatelyv needed for safety, it was determined that for all accident scenaring
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excent two, maximum ay*n-connected FNG loads “or one 0f the two ENGs, ENN "A",
would be within the 200N-hnur rating, [(Loads or EDG "B" dn not exceed the
"M00-hoyr rating fcr any scerarin,) The twe cranaring, involvire 'arge and
intarmediate size Yrss-of-coclant arcidents (LOCAs), Yoss of affeisa power, ard
fotlure o€ aither EDG “B" or emerqency feedwa*er pump "R" . resgylt in calrylated
dutceconrected lnads in excess of the 20NN-hour ratirg, “u* wi*hin the 30-minyte
rating cf the diese) generator, and lecs than the pronnced hiagher test leye) of
374R ¥y 25 discussed below, Certain auto-connectsd Trads nut needed “ar thece
scerarios, e.q,, emerqencv feedwater pump, cnuld and woyld he maruallv tripped
prior to 30 minutes. Drrpping these 'cade will reduce the load demand en EDG “A"
tn a lave) within the *00P.hoyr rating,

Seneral Design Critarion.1? (GDC-17) recuires that the onsite nower supply
‘diece) generators) for nuclear plants be nf sufficient capacity and capahility
to assyre that: /') gpecified acceptable fuel desicn 1imits are cesign conci-
tions n® the reactnar coolant pressure boundary are not exceeded as a resy't of
anticipated operationa’ occurrences, ard /?) the core is cooled and containment
integrity and other vital functions are maintained in the event r¢ pnstylated
accidents, NRC Sa‘ety Guide 9 (and subsequentlyv Pegulatarv Guide 1,9) describes
4 basis far selection o€ a diesel generator o cufficient capacity to implement
GDC-17, It indicetes that predicted diese) generator loads shou'd not exceed
the lower of the 2000-hour ra*ine or 9N percent of the 2C.minyte rating, Since
the maximum accident auto-connected load for the two accicent scenarios exceeded
the 2000-hour rating for up to 30 minutes unti) load managemert actions could be
teken to reduce the load, 1* was necessarv for the Yicensee to either brira the
plant into conformance with GDC-17 or to request an sxemption from GNC.17, The
Ticensee placted *o seek an exemptinm ard *o implement a short-term salution to
the ENE Yrading problem whi'e develaping a long-term permanent solytion,

Or Necember 14, "9R7, the 'irensee recuested a temparary axemption fram *he
recuirements of GNC-17, in accardance with 1M CFR 80,17(3), until the rext
refuelirg nutage to implement its ‘ntarim solution, A subsequent letter on
Cecember 16, '9f7 pravided further ‘nfarmation and described testing which
would be perfnrmed *o support the exemption request. The 'iransee had pre-
vioously identified various alternatives under coreideration to bring the
facility into compliance with GNC.17 and committed tn submit to the Commission
bv March 30, 16R® 4ts proposed Yong-term snlyution and implemertatinn cchedyle,

fr Necember 23, 1987, the Commiscion approved ar exemption from the recyuire-
ments of GDC.17 permitting the “acility to operate with its predictad arcident
Tnads €or FDG "A" within ite 3N.miryte rating for no*t more thar 30 minutes,
provided that: (1) the principal estimated lnads are confirmed hv *est as
described bv the licensee, (2) operators are *rained, and alarms and nrocedures
are provided as described by *he licensee, and /1) when required, a dedicated
operater will be availab'e for EDG 'oad management, This exemption is valid
only through *he and nf the next refueling nutage,

The proposed amendmert would change the surveillance requiremente far the FDGs
tn properly reflect their ratings and the predicted accident loads they weyld
be evpected to rarrv, Also, the TS reguirement for verifvina the auto-connected
loads would be updated to reflect the predicted loads in KW,




Specifically, 7S 4,8,1,1,2.4.4 weu'd be charged %o require 1R.month surveil.
lance tes*‘ro for AN minytes, at he*ween 274R ¥i and 3300 KW 'within the
Neminyte rating) for betweer S and £ mirutes, and at betweer 7750 KW and 3000
KN (within the 2000.hoyr ratine' for the remainder of the AN minutes., In
additior, 7S 4,R,1,7.2.4,5 wou'd he chanced %o require verification that
autr-conrectad l1nads do nn* exceed 1748 KW,

EVALUATION

1. DiegeY |e2ding

The Crvsta) River Unit 3 FDAs are rated ac fo)lows:

Certinuous 2780 KW

2000 hours 2751 « 3000 WX

30 méinutes 3001 - 3300 KW
The auto-connected Yoads in the original plant desian were helow *ke 2600-hoyr
rating o€ the FM\Gs, Mowever, 'rads have heen added, the larcest heing the
motor-driven emergency feedwater pump, This was added “c)lowing the T™I.?
aceicent, This additiera’ 'oad had ircreased the calcylated autn-conrected
ENG "A" Toad to within *he 3N.minyte rating rarce, FPC letter dated Mav 1,
1980 arknowledged the “act that *he calculated EDG Yrad would be within the
0-minute range after *he addition of the smergency feedwater nump to *he autne
corrected 1nad, and committad to “utyure desion charges to correct this sityation
FBC letter dated May 14, Y980 reported that preliminary test resy'te indicated
that the auto-cerrected load would he within the 2000-hour ratirn, Although

it is new recnanized that thece *ests were not representative of actya)
accidente Yoade, the matter wae apparert’y dropped at that time ard net

pursued subseauently,

Cilhert /Commonwealth, Inc,, the Yicensee's architect/encineer, as reported in
their Yester of November 1€, 19F7, ynder provision of 10 CFR 21, had used a
power factor of N R to determine the load YW in calculating the diese) qenerator
'oading cduring *he oricinal plant decian, In recent calculatinnal updates, it
vas determined that the load pawer “actor is in the arder of 0.6, yieldine a
total KW Toad in excess of the diese) neneratrr IN.minute ratinag,

Usirg this power factor, the FNG "A" aytn.counected Yoads were calculated *n be
449 KW, with an additiona) 372 ¥¥ r€ potential manuallv apn'ied Ynads, These
loads exceeded the 30-minute ratine.

faleulations were ther nrepared baced on actual hrake horsepower (BHP) require-
ments o€ *he pumpe n€ the various safety svetems, instead nf namer'ate data as
had beer previnus'v used, The resylts of these calcu'ations were an automatic
diese) renerator loading nf 2370 Ki with 370 KW of poter*ial manually applied
Toads., These recults alto exceeded the FNE 3N.minute rating,

Finally, analyses and calrulations were prepared bv FPC for different scemarios
for each of the “r)lowing design basis accidents coincident with lags n® offgite
power ard failyre of either ENG "R" nr emergency feecdwater nump FFP.2,
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Loss-of-Conlant Accident

a'  Large Rreak
h) Intermeciate Break
c) Smal) Break

8 Steam Line Break Accidenrt

-

a'  Irside Contairment
h)Y  Mutside Containment

3. Feedwater Line Rreak - Incicde Containmert
4, Steam Rererator Tube Puntuyre

System flow rroyirements were estahlishead for each pump “nr each nf the above
scerarins, These €low requirements were converted to pump RMP via *est curves
uriaue tn *he individua) pumns or calculated bacad on system parameters and
“inallv to motor horsepewer and KW loadings via the motor nameplate
efficiencies,

The staf’ reviewed these scenarins, including equipment operation and svs*ems
flows, and subiect to review and approval of additinnal cupporting dorumenta-
tion as discucced below, found them appropriate, consistent with the svitem
r?ouirenents. reflecting reascnablv conservative values, and therefare accepta-
ble,

To reduce *the EDG "A" Yoading, FPC hae:
fa) Pealigned motor contro) center 3AB to Rus "B,

(b) Provided for automatic load shedding of the battery charger and n¥f heat
tracing on DG "A", The heat tracing has twn trains; primarv train on ENA
“A" and secnndarv train on EDG “R™,

‘e) Recognized that manually adding contro! complex fant *n the ENR can he
dore after other load manacement actions have baen *aken,

fd) Committed not to align the spare mzkeup pump MIP.1B #n FDG “A", since ¢
draws approximately 80 YW more than MI'®.1A, 1€ 1t should be nececsary *o
align MUP.1R to EDG “A" in the fyture ’on1¥ if MUP.IA were nu* 0 service',
the TS actinn statement for an inoperable FDR would be entered,

In addi*inn, aytomatic sheddirg of the motor-driven emergency feedwater pump at
the end of 0 minutes was deleted tn improve FFW relfabi'ity for ather scenarios
for which 1% would be used, This Ynad can still be shed mamyally,

These chanoes remove loads not immediately recuired for safety, do not adverse'y
affect the ability of the plant to mitigate accidents, and are therefare
acceptable for the interim solution.

Two sirole failure cases were assumed *n calculate the maximum FNG loading,
fa) Case 1| 1s failyre of FNE "R", resylting ‘n the emergency safety (ES) mayip-

ment requircd for accident mitigation to be handled bv FNG "A", Lnade on
FPG "A" include the motor-driven emergency feedwater pymp (EFW', The



redyndant EFW pump is steam turhine.driven, thus EDR "R" dasc pat have an
equivalent Toad because it does not include » mator-driven SFW pumn, There-
‘ore, of the twe EDGs, ENG "2" has » areater calculated warst.case load
requirement, which ‘¢ Tees than 324° ¥Y, and within the 30-minute ratirg of
the ENA,

(bl Case ? fs the €ailyre 0 the steam turhine.driven auxiliar. fpedwater pump
“RY . where hoth EDGS are availahle, Thus, both trasim A and P n% the S
squipment are availahle for npera*fon and redundant sets of rther FS pumps
will be nperating in parallel, In thic case, EDG "A" it calculated to be
Toaded %n Yess than Case 1, and is a'en within *h= 0.minyte rating,

These sinale frilures result in the hinhest EDG “A" Tradina, ana therefore,
their use *o determine the maximum FP% lnading is acceptahble,

AYY scemarine, except twn, result in auto-connected loads nn the EDGs which are
within the contirunys rating or the "000-hour rating of the FNGs, which satis-
€ips the requiremente nf ANC-17, The worst.cace crenariot, intermediate or
larce-hreak loss-of-rrolart accident in confunction with 1ose of n¥fsite power
and failure o€ FAR "B" or emergencv feedwater pump "B, result ir c2lcylated
auto-connected loads on EDG "A" within its 30-minute ratino, Ac discussed above,
“he staff ronclyded that such aperation does not satisfv the requirements of
GDC-17,

The Yicensee has proposed interim and long-term solutinne with regard to
GDC-17, For the lano-*erm solution, FPC fe e*udving severa) optione to
increase the diese] generator loadiro margins, £Emong these nptinng are
modi€ing the exicting diesels, replacing the dieces, or addine additiore’
on-site power sources, The Ticensee has rommitted to develop and implement a
long=term resnly*ion which, 2lorg with an implementatinn schecyls, will he
submitted by March 30, 1982 fnr MRC review and approval,

The interim resolution proposec by the 1icensee uti)izes manyal Yoad manage-
mert bv the reacteor operators to assure that ENG Toads will not remain within
the “leminyte reting for longer than 2 trtal of 30 minutes, To support this
approach, the following actione have heer taken:

1, The nnznr loads nn the EDG have heen tested under conditinng as clece as
possihle to expected accident paramevers to verify the caleylated accidert
Yeads, Region II persorne) have reviewed test procedyres and wi*nessed
tests as feasible, Preliminary test resul*s have heap cybmitted bv ‘etter
dated Januarv 7, 1988, Additional ir‘ormation addressire *esting and other
concerns ra‘sed by the staff in a meetina on Janyary 20, 1908 wae cybm’tted

by letter dated Februarv 1, 1988, Informatier ir these submittals, a'*hough

ot vet fina', confirms *hat *he *ect Tnads on *he FNG are helow the calcu-

'ated value. Flows frem SWP.1A and PWP-?A have heen throttled by locked

valves which will be rerlaced during the next refueling outage by fixed

arifices, The Yicenser states that the recyltent “lows are adequats to
resure performance of the svstem fyurctions, and will document the bas‘s
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for these changas, Firal drcymentation n® tes* resylts is schedyu'ed for
submittal by the Yicencee by Fehryary 79, 198R, ard ‘s not expected to
chanoe the conclysinr that measyred loads are below the calculated valyes,

Contrea' room alarms have heer provided which will aler* “he operatore
irfriallv wher *he disgals are operatire in the 30.minute ratino and acain
when &, %4, ard 79 minutes 0f that pericd have expired, The arded alarms
will be lTorated an the glectrical section of the annunciator prane'! in arder
to place them ir close proximity to the diese! qeneratar Ynad ¥\ meter,

The adder elapted time indicator, which acrumylates the time the diege)
generatar opera*es above the 3000 KW Yoad Tevel, will be 1ncated helnw the
electrica) section annuncianter panel, Madificatinre *a the reontro) room
nerels and annurciator cvstem have been evaluated by the licenses *n assure
that information precentad ¢ clear and can be readily perceived by *he
operaters and that no new humar engineering discreparcies (HENS' have heen
intrndyced,

3. Poerators are well-traired in the “acility's sveptom-based smergencv
nper2*ing procedures and have received additiona) *rainina and auidance te
better equ'n them'elves to manage diese' censrator 'pads hv tripning thase
which are rot required for anv particular scerarin in arder to bring the
Toads within *he "N00-hoyr rating in 2 timely marner, The licersee has
stated tha* when load mananement is recessary, a dedicaterd cperator wil
be available to accomplish that “urctinn, “he licensee hart a'ep
fmplemented an EDR “nad corfiguration management program for Cvcle ? *n
ascure that ENG loade remair below the TS surveillance test valye rf
TTER KW, Ratterv lnad marrgement should a'se be practiced as recassarv
te assure maintenance nf adequate batterv camarity, particular'v durine
the pericd wher the battery charcer has besr shed from the hue,

Thie dipterim colytion is coreideres acceptable by *he <*aff orly unti) the revt
scheduled refueling outage, Autn-cnrnectec EDG Yoads wil) syraed the 2000.hayr
rating “er only two very unlikelv arcident scenarios, ard then nnly if loss of
0ffeite power occurs and either EDG “B" or emergency ‘esdwater pump "B" faile,
The Ticerses has sunplied reliabi{lity accessmants which indicate *hat the
orobability of simultanenus occurrence nf 311 the f,*‘uros nrecescary %o produce
the highest 'rad an ENE "A" {5 hatween 'M° and 10",

Pased on the 2bove, and subiert *o review and apnraval nf the fina)l test renart
and cther suppoerting documertation, the <ta¢f coacludes that: (1) the Yicensee's
load calculations and prelimirarv *ms* resylts are arcentable, (?) loads nnt
reeced *o mitigate any particylar desigr basis accident scenario car he tripped
within 30 minutes to bring the 1nad on ENG "A" to within the *N0N.heyr rating,
arc [3) the dfese! generators will remzin aperahle so that accidert canrtenuences
previously analyvze! will not be affected hy *he nraposed interim uperation,

The staf? *harefrre finds the proposed irterim operation acreptab’'e for one re-
fuelina rvele,

?, Pelated EDG Issues

'n the FPC letter of Navember 16, 1987, twa vo'tace dip tabulations resy'ting
from hlock leadina n€ *he ENG were submitted, These voltage dips were chtained
(a) from Ynacd/voltage curves supp'ied bv the diesel mamufactyrer, and 'h) by
ca’*ulationr based on ar sguatior tupplied by the £iese’ manufactyrer. These



voltage dip valuec were for the 416NV nus, These are acceptable previded that
FPC cenfirms these values by *esting nat only the &,16¢V Yauel, byt also far *he
Tow voltage (e.g., 480 volt Tevel) n +he ansite electrical dés*rilutior svstem.

Another ENG concern is the possihle operztion of the EDG urite with ambient

room temperitures above 105°F, which could result when the outride *emperature is
above GE°F, Nerating nf the ENGs 15 required ahove an air inlet “emperatyre

of 105°F, Tr their letter of Navembar 20, 1987, FOC coammitted tr resnlve this
issue prinr to the time when amhient temparartyres ahnve O€°F ara avpected.

FPC shouid submit the specific resolutior prior to March 20, 1982, ¢o» NR(

review and approval,

2, TS Amendment

As discussed above, the wors*-case auto-cennerted EDG loading is caleylated to
be less than the higher testing level called for in the orannced TS (3248 K
fer 6-F minutes). The remainder nf the one-hour test perind would be between
PTEN KW and 3000 KW (the 200N-hour ratina of the EDA),

Anorova has beer aqiven, as discussed above, €or plar’ nperation with diesel
‘oade within the EDG 3N-minute ra*ing for a total nf nn more than 30 minutes.
Thereafter, FPG operation would be within the 2000-hour rating. As discussed
Above, preliminary test recults confirm that actua) loads are be'sw the ralcu-
Tated loads, SWP-1A ard RBWP.7A flows have heen throttled and the licerses
statec that the resultant €lowe are adequate tn assure performance of the
system functiore, The €inal test report and suoport for the ~educed €lnows
will be submitted hv February 29, 1988,

Pased on the abr.ve, the <*aff concludes that urtil the long-term snlutinn fe
impiemented, the proposed TS changes reflect the worst-case 1nading of the EPR,
and would adequately demonstrate the ability of the evictina ENE confiquratior
to carry the predicted auto-connected accident 1nacde without consumina an
excessfve amount nf the a'lowable operating *ime within the 3N-minute ratina,
or exceeding that rating,

Therefrre, subject to review and approva’ of the licersee's final test report
and sunparting documentation, the staff concludes that *he proposed TS rhangee
are acceptable until the next refue'ino outane, by which time the plant is to
be in conformance with the reaufremente nf GDC-17, At that time, prior to
operation cr to anv ED6 testing urder the a¢fected TS sections, further revized
TSs will be reauired.

ENVIRONMENTAL CONSIDERATION

This amendment fnvolves a change ‘n the installation or uce of a facility
component. lorated within the res*ricted area as defi~ed in 10 CFP Part 20

or chanqes *o a surveillance recuirement, We have determined tha* the
imendment involves nn cignificant increase in the amounts, and no sienificant
rhanae in the types, of anv effluents that mav he released réfsite, and that
there ¢ no significant increace in individual nr cumulative occupationa)
radiavion exprsure, The Commission hae previnusly issued a nroapnsed findiig
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*hat this amendment involves no signi€icant hazards consideratinn and *here has
been no public comment on cuch findina, Accordingly, this amendment meets the
elinibility criteria for cateaorical exclusinn set farth in 10 CFR 5 ,22(¢)(0),
Pursuant to 10 CFR 51,722/b), no environmental impact statement nr environmenta)
assessment need be prepared in conrnection with the issuance of this amerdment.

CONCLUSION

We have concluded, based on the considerations discussed ahnve, that:

') there i5 reasonable assurance that the health and safety nf the public
will not be endangered by nperatinn ir the prapnse¢ manner, and (?) such
activities will be conducted in compliance with the Commission'e reaulatinns
ancd the issuance of this amendment will nnt he inimical to the common defence
and security or to the health and safety of the oublic.

Datod: February 19, 1988

Principal Certributeors:

2. Jones
<, Saha
H, Silver




