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Scope:

This spectal, annsurced tnspection was canducled in the areas of design of
electrical systems and related englneering activities. NRC Temparary
Instructicn 25157107, *Electrical Distribut len Systea functiomal Inspecticn
(EDSFI)." tssued Dctoder 5, 1590, prowided guidance for Lthe inipection.
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Fesults:

In the areas Inspected, one violation and thres devlation: were Identified,
The violalicn involved Lke fatlure of Lhe Quality Standards Ranual to properly
reflect thit several clircull Breskers were CA Cendition 1 (safety related)
tosponents,  Thit allowed maintenance activities to be perfor=ed on these
te=zonchls per & work order that indicated that the carponenly were nol
ruclear salely related [paragrazh 2.5). The devlaticny identified were,
physlcal fdentificaticn of safely related cables nat properly color coded,
eutudlly redundant safety related cadles routed in the sase cable tray, and
where several Keowee eguipsent coslery were rot properly designed to withitand
increased pressure when fiolated (paragraph 2.9 and 1.2.2).

A sumry of the teas findings 11 proviced in Arpendlz A and will be
Yeatified 2z Inspector Followup Itea [IF] 59-269,212,287/93-02-01).
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A Myclear Requlatory Combssion (KAC) teaa conducted an Clectrical
Distribution Systea Functional Inizection (EOSTI) at the Dconce Maclear Power
Station. This inspection was perforeed by Begloa 11 staff, ALOD and
censultants froem January 25 to March &, 139), The chlective of this
Inspection wiy to astess the capability of the Oconee Clectrical Distribution
Systea [[DS). intluding Kecwee, to perfora 113 intended funclions derlrg all
Plant operiting and accident corditicns. Keowee wis reviewed ba identify the
rool cause of defictencies previcusly Identified by the liceniee and the NEC,

The teas reviewed the Oconre [0S design with respect 1o regulatory
requirecents, licenting coemliteents gnd pertineal industry standirds. The
review fncluded the exssinaticon of: EDS eculpsent sire and rating, EDS ay-
Bullt configuration, [NS Eaterial condition, calntensnce, testing and
calibraticn prograa for [DS cocponenls, root caure analysis of (DS deviatlon
reporii, and the adequicy of the (D5 detlgn cocuzentation, A signaiflicant
cedicited effort was spent In the reyiew ef the Keowee Hpdrastation.

hﬂUJmﬂquLnLu.leLuLLu_mumz

Sinze plant startup, the Yecwee Hydrostation had not been contideced a3 an
irtegral part of Ocoree. The performance standardy usually applied to the
FRergenty power supply of a nuclear lation were mg! applied to the creration

al Eeowee, The licentee had tiken jc=¢ acticny, and more actions were planned
to correct thiv sitystizn,

The design basty and featurey of Fecwee and Ity rale dn susplylng eocrgency

Eﬂtrr Lo Ccenee were not well cacu=ented or cespletely underslood by the
fcersre,

During the October 1597 event, cperability of the Keomee covernor wii alooit
lost due 1o Tows ef dustlilary electrical power. &1 of the start date of this
inspecticn, the Vicentes had not conclutively determired what wauld be Lhe
result of insperability of § Xecwre Saverndr and had rol forrulaled an grerall

ranagexent plan Lo upgrade the status of Kepwee. The ligensee has agrecd to
develop such a plun,

There wis no single decusent or erginlzed pregras to decurent and control
Instrusentation and centrols setpoirts at Kecser., In ene era=ple, the EDSFI

fourd & sperd contral switch LRIl was 20 RiM versui 65 documentiad on yoce
Ticers e drauingy,

There had been st=e procedure rewriled and upgrades, bul sooe were 31110 dn

procest.  Several JU mainlesgrce gnd calibration procedures lacked heCessary
detanl,

the Kecwee hardware Iy aging ard bece=ing chiolete,  Ini4 ran contribule to
rellability prebless and tncreased fadlure rates.

2e2r aspects of Kezwee hive rever been fully tested. A teit bad niver been
perforsed en the Erower uaily WIplying e=ergency power throwgh the overhead
Path to dreonstirate thal 1t 1y Capabdle of perforeing ity design funclizn,  The
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licensre planred to fesl thiy capatilaty of the electrical iritea bn the

serimg of 1533, Periodic cesponenl testing and integrated testing ray have
te2 to rarlier demtification of deiign problems,

The definition of whitl 1 “tafety related® throujhoul the Oconee stalion was
mel clearly defined,  This can lead to inconsistencies invelving design
centrsl, design chirges, maintenance and gualily contral of equip=enl.
frd=ples are Fractor Euilding (mergency sy valers, cables to £T-4 fany, and
PATE Reactler Coolant Pusp dreabers on 5,64 bay and the 4,15 LY breikery,
Ire liceniew uies the tern QA Condition-] av being the tamo 3% vifely related,

the destgn of the Deonee rRergeney power tystea resulled In an intergornected
electrical supply te all reergeny 1afequards eguipsent. A1 redundant talety
beal groups are physically separales bl were rotl electrically independent,

Ite tea= eapressed corfernt thal degradaticn af the vollige and/or freguenc;
of electrical wupplv frem a Feower wnil could adversely affect [5 equipment.
ite outpul of the Kecwee unils did ot have astc=atic protection Im the event
ef & vecurr ralfuncticn that cautet veltate or freguency to diverge fron

reziral. he licenter corcluded there wat na single fatlure ddentified that
could cause such 4 Kecwer tramiient,

Creter design basis atiu=cd only & 1ingle Tatlure in the electrical wipply
britesi, pel the section 1.1.39 of the LISAR Indicater thal the “intent™ of
MO draft Salety Cestgn Criterion 15 wis =at, Cesign Criterion 39 states that
the design should be cazable af eerfomming iy safety funclicn while
usldinirg an aclive and 2 pastlies fatlure, 1.0, tws fatlures. 1he design
mi% tulmilted to the WAL during Vigensing, The teaw corcluded that ir certain

dredi, 1L 15 questronable 43 Lo whelher Qocnee fully =ects the Inlent of
Criteria 19,

The Teckrical Szecifacatice. (15) Ter Gceree are wery carly custonm 75,
Section 3.7: Rusiliary [leztrical Spitems wat monspecific im Einy arcat and
cren to inlerpretalicon 4y 1= whgl eQuip=ent 1% regulred to ke operable In
varteus plast comdilions, For erample, 15 3.7.9 appears to allow indefinite
creraticn in racess of the electrical 15 by the licensee notlifying Reglon [
within I3 Foury ard perlorming 4 safety evaluation, Ike licenyre hay agreed
e sutent for WSC arproval nmew prepescd 13 for electirical eguipsent,

Ihe IBST1 tean coneluied that the root cayy eafl_prestogsly tdentificd Kegwre

defigiencie: weea gy follees:

{here Bave Been at least 12 Licentes [vents Feports (LEFy) suteilled fre=
Deoree Lo the NEC virce 1929 regirding Keowee deyign deficiencies, Mast
draigh defictencies sdentif feg by the licenare were original probleas
identifird during prograsmatic reviews by the licentee. These reviews were
rerforced 2y part of the Operating Lageriente Program ard Lhe Devign Batis
Decumentation Progras which began 1n 523,

Ihe original design Basis and features of Ficwer were nol well docizenled and
therefore rot readily avatlable far refererce and ral fully urderitood by the
Ticensee,
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Feowee wis origirally constructed at a hydro wnit without full cuality
diturance grogramy which are arplied to noclear power plants. Therefore there
were few programatic controly in place to contrel and capture the design
bavis for future uie,

ke Deoree and Keower elecirical systems are covples and unigue. This mikey
design Ceflctencies gifftcult to Ydentify. Deficiencies begian 19 surface cnly

when licensee resources were directed toward a progra=mitic review of the [0S
criign,

The Kecwee Hpdro Unil had been erganizaticrally independent af Occnee since
plant startus,  Ihe approsriate eechatiy was not pliced on Kecwee 33 the
energency power 1uzply to Ocenee.  The Ococree slaff was rol faziliar with the
day to day cperalicns and mxintenance ol the Kecwee Briro Units,
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FEFCRT CETAILS

INTRECUCTION

The ehjective af this Irdzecticn was to aszess the capability af the
Deenee (03, Including Keswes, to perfora 1ty Intended funclion. Kegwer

=ii reviewe2 to tdentify the roct eayses af ceflciencies previcusly
1oentified by Lthe K50 and the Jicenses,

The 1raa rediewed the Oceree [0S design (which included the Kecuwee Hydre
Unit) with respect 2o regulalory require=enty, lcensing comiltzents and
pertinent Indattry stardards. The review included the esaminaticn gof:
EDS equipment sige arg rating, I0S as-bullt cenliguratlon, [0S material
cendition, maintensnce, testing and calibrallen progras for (D%

te=sorenli, reol caute analysis of £05 deviaticn regerts, and the
sdegacy of Lhe [0S design docu=entaticn.,

dilbin this regart FINDINGG are Identifled and are defired as follows:
FINIINGS are Tacts or conclusicns relited to how well (ke electrica)
clitribaticn cyste= et ity tntenZed furcllon., FINDINGS edy Irdicate a
regatrreenl er an accested IrRlustry practice thal was mot fully
irplemented, FINIINGS Ray Irdicate discrepancies or catsslens in
citumenls where theie pretle=s engld credibly result In the Intended
furctice teing comoreaized, The Picenire's warkirg browledse of Lhe [0S
o310 at well a9 centenl af [os driign dotumenls ray e the subject of
4 FINIING,  FINDINGS trotcally mike statezents about Ihe reed Tor

carrectiae actiont, or they Fay Indicate an ares where the lleencer
Frtels.

CLECTRICAL OISTRIBUTICH S15TEN

ODeerer Vatt | and Unit 2 fereratury provide sower to Lhe statien®s

230 bY zaitthyard Srelea wla ategecp transforsers 1] and 12 respectively
{refer to Figure 1),  Inje iwitehgard 15 cornected to the 210 &y grid by
FIOhL trami=izsicn lires. These tranzniscion lires also provide offiite
pueer 10 the twilehpard to ferd Dochee uril aurillaries when rorsal
Eower 0y unavallable.The Cecree Unit 3 Grreraler provides power Lo the
525 WY switehyard sle3 vla step-up transferser 13, This swltlehyard ¥
correcied 1o the 525 MY grid Ly three culgsing Urancmissicn lirey.

The 825 v amd 219 0y switehpards are connected Lhrough an aulp.

ran e anitch permits Pamer glalrilulion beleren Lwg waltage lesely,

Thee 230 a¥ ard the 425 0¥ tellthparcy are divided Into tes butses
aeligraled 4t the Bed Eys gnd the 1ellca But. The swilchpard: are
rorzally coeraled with Loth bosees ererglied throuih & breaber-and.cne-
Fall stheze o the grid,  The fellow Eus In Lhe 230 WV switchpard |3

tEentified az tetng safety reloted, Vien loss of pewsr froe the Oconee
Waclear Staties (09%) urlls ard the 230 LY twitehpard, poser |s suppl fed
(rem bath Feager Hydra Ceterators thrzush e separate and Irdependent
frates,  The roules are Ifentified ao the Friwee Daerbead Lins and the
Friwer Lrderground Freder

=mm
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2

The Oconee units mrormally provide power Lo thelr cen aunillary loads
throush aunillary tramaformert 11, 21, and 31 respectively. When a
util®s generdlor 13 wnavallable, electirical power i3 autc=atically
sezelied from the swilchyard through i1s respective tlartug trinuforser
CI-1, C1-2, or €1-3. Though Oconee Unit 3 feeds power to Lhe 525 kY
imiichyard, the source of power for CI-3 I throush Lhe 230 LY
weilchyard,

The pawer Lo the RCFs for each unlt {1 supplied by each unils 6.5 LY
tmitchgesr TA and TE. [lectrical power o T2 and 18 11 wupplied by
either ke cperaling unit through 10y cwn auslllary transforeer or frea
the &.9 LY porticn of 1ty respective ttirtup trarsformer,

The unit auslildary power 1ystea for each Ceomee wnit It deslgned 43 a2
dual-Train cascading Bus systena. There are lwo 4,15 LY main feeder
busses, Matn Feeder Bus 1 (MFED) and Maln Feeder Bus 2 (MFE?), with
cath upplying power to three 4,16 &Y 1043 butses 1€, 1D, and 10, The
pewer 10 MIBI and MFE2 i3 sucplied by elther the unit®s  auabliary
transferser through the *5° breabers or the slartup transformer through
the L% breakers. In addition, MFE] and MFE2? for each Oconee unit can
be energized fros the tws Standby Buises $B1 and SE2, through the "5°
Ereabers. SBI and SE2 are cowrmn to 411 Lhree Dconer units and cin be
energiled autezatically froa the Fecwee undergrocnd path throush
transforzer CT1-4, or manually throush CT-%. CT-5 can be supplied froa
the Lee 3teas statien threugh 2 dedicated Vire or fro= the Central
wubitation,

A11 safety ard non-safely 20 loads {eacept FLPs) are fed froz elther Lhe
i€, 10, or T0 busses. During 2 lots of power ecent, lead shed chroulls
are proviced 1o resave 411 non-essential loady fro= the MPBs of any unit

prior to autc=aticilly tying to tre Standty Eustes due to The Jiatted
Fower Capascity af C1-4 er C-5,

Cercluticnt

The Lean concluded that the effsite power iysten at Ceener was fleaible,
reltasle, and that the (05 was gereraliy tn ajree=ent wilh 15/F SAR/SIR,
Equip=ent ralirg and sife were adecuate, and Lhe sritez had sufficient
Capacity. Protection and coordinalion for the EDS was reviesed, and the
teda did rol tdentify any safety cercerns In this area, Calculaticns
were qererdlly avallable to suptsrt the [0S deslgn, bowever, ioes
geficlencies were roled.

In the area of safely classificaticn of rgatpeenl, the traa congluded
thal Lhe Hcensee®s eethads for determining the appropriate desigraticn
were ot clearly defined. Accurate ard delalled Instructions were not
avallable to asstet In the safely classification determinalion,
Ireonsistenciey rofated Letlween the Iigensres interprelation of whal i
safety related ard the regulatery require=ents and the Quality Avsurarce
Tepical Repurt on whal 13 zalety related.
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2.2

2.1

f.1.1

A conservallve approach by Lhe llceniee tn the determination of saflety
related boundaries mintatzed the 1afely significance of this concern.

Offs1te Power Systiea

There are Lhree reactor uaits al Ocoree Nuclear station. Unlt 1 and
Unil 2 generators were connected 1o the 230 kY switchyard via their
Generalor-traniforeers, and Unit 3 was connecled to the 525 kV
twitchyard, OAS 13 3 part of the ¥irginla-Carclina subregion of Lhe
southeastern Tlectric Felvability Counchl, In Lhe 230 k¥ twilchyard,
there are eight tranizisslon lirmes whith commeet 1o Cacus, Lenlral, and
Jocasiee subilations: in the 525 LY iwltchyard, lhere were )
transalsslcn lines connected to the Jocansee, hewport, and Morcrous
wbitations, There was an auto-transforser connecting the 529% LY
Yulichyard and the 230 LV wwitchyard,

An 4dditional 100 LY lire 13 avatlible fros Central tubstaticn or froa
Lee Steas Statten. This sopply It provided throush the (75 tranifor=er
and Lhe L4160 YAD slandhy butses. When cre or both of the Eecwte units
15 oul of vervice, 15 allows the Lee Power Stilicn to LErNE &% AN
FEergency power wcurce 1o safety and shuldown Toads,

The licensee considered the 2310 by power Vuzply Lhrough the startup
transformer a3 the First offsite weply, and the 230 LY 3ysten
backferding the gererator trantformer and the unit aurillary transforeer
11 the second offuite power scurce. On a loit of cffsite power (LOCP),
Fedmes hydro unlls could either power the unil tafely buiies through Lhe
230 AY yellow bus amd Ity respective atirtup tranmifermer or Lhe
wnderground path Lhrough CT4.  The llcensee classified the 230 LY
yellew bus and the startup transformers as sifely corponents, The teas
cercentrated 115 review on Lhe 235 LY of feite power sysles,

Deqraded Yoltage Protection

The following systeay were relied win 1o avsure thal adequate woltage
wit avallable to the safety loads,

[eternal Crid Trouble Pretecticn

The Eaternal Grid Trouble Froteclion Syslex (IGIPS) wan detigned 1o
detect 1ewere 1ysten wndervoltage and wnderfreguency conditions, Alter
cetrclion of thete cenditicns tre reliaging would Initiate closing ar
cpening of Lhe proper Power Circull Erealers (PLEs) lo provide 4 path
for e=crgency pewer frea Keowee 1o Lhe Deonee autiliaries., This (GIPS
conslated of twa redundant urdervollage ang underfrequency relaying sub-
thinnels, Tresr relays eanitor the woltage and freguency on the red and
yellow buttes. [ach counling canaciter potential Jevlce had two
iecondaries, wilh one betng uird for charrel | and the other for chanmel
I. fither charnel with at Jeas! tu3 cul of thres red and yellew buy
unlervaltage er underfrequency Peaturesents would trigger the [GIFS main
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triging relay (54). Lseon the Inittlaticn of that {(34) relay, the logic
wezld fsclale the yellew safety bus froo the offilte power ausply,
previding a path for Keowee 1o wwpply the startup transformers, and
provide 2 1tart signal 1o each Cecwee wnit.

The ECTPS teitlng wis reviewed by the teas. The usdervoltage relays
were tesled and calibrited per procedures |Pr0O/A/4580/278/RE,
Westinghouse CV-22 Relay and IP/O/R4530/27C, Ceneral [lectric JAVSE
Felay. The frequency relays were tested and calibrated per procedures
IP/OJAFASED BIC, Vestinghouse SCF-] Relday Test and IP/O/A/ 4523810,
Ceneral Electric CFFI2A Relay Test. Tre tests and callkraticns

ddequately accesplished their fntent, and the leam identified no
deficiencies.

The Togle test precedure PIOJASTS10/CL, [aternal Crid Trouwdle
Protection Syitea Logic and Switchyard Isolaticn Loglc Test was reslewed
10 deleraine whal parts of the sysles were tesled and what parts were
rat. Unlerwoltage amd frequency autiliary relays are energised through
a tesl puthbultion, Ore phase for sach Bdi, red and yellew, per chanrel
wit energlred 10 asture that the resulting relays for the two-oul-of-
three Lrip logle were energized, Lighis in the logic gave indicatien of
contacl coeralica for the vgic relayt and coil centinuity fer the trip
relays.  The test was perforzed for each phate in cach chasnel of
undervollage and frequenzy. The iiolaticn complele relays were verified
by energizing thea throush test Futblultens.  The FCE-9 recloslng relays
were werifbed to energize at the recilred tioe after the tiolation
corplete reliy wis energited., The tea= did nat identifly any prebless
whilh Lhese particular trsts, Hrwtver, the tedn reled that The S4 relays
(3=itchyard liolate) kad never been tested. It was alio roted that
Switchyard lsolate Comolele ha? rat Been tealed, The Vicensee had
teatatively scheduled a Swltchyard Tyolate test to be cordutled during
the mext EFQ on Unit 2. (See Arpendin A, Findirg 1)

Degraded Grid Frotecticn Syytes

The tean reviewed Lhe derign of the degrazed grid protectien syiles and
Raled the degraded voltage 1etpolinty were rot Thsted In the 15, There
wii no ﬂr?Fldtﬂ voltize protection In the ariginal detign of the
electrical distribution 1yate=. [n 1532, this degraded voltage
protection sysles wat added a4 rodification NSM.CH-52850. Three
wndervoltage relayy were added to menltor the wwilchyard voltage en Lhe
lire side of eash of the three startup tramiforeers. [ach urdersoltage
relay was coznecled 1o cre af the three erliting single phate “spare
catentlal tranuforsers.” Two cul of three veling legic wzuld be uied Lo
trigzer the uh2ervallige protecticn scheze. The Teas Foled Lhe
follcwing concerns in the 1y3tes detign:

The deqgraded veltige ainizcs witchyard soltage lesel (219 WYY »n
based on calowlation OSC-2059. 1hRis calculation wuy mot hiye
tiken the worst beurding conditicny when determining Lhe valtage
en Lhe L1E0Y 45! on leower waltage vafety busset, [See sectlion
.60 Tor detatly and Sew Appendis A, fFinding 2)
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In deler=ining the degraded voltage setpoint on the 230 LY bus,
calculatlen 05C-3551 algesralcally combined the randsa positive
ard regalive yncertainties of the undervollage relay, and only the
reqilive uncertainty of the Coupling Cagiaciter Yoltuge Traniformer
(CL¥T). The teas noted that Fositive uncertainly of the CCYT
thould alio be considered in the calculation. khen bath poiitive
atd reqallve uncerlainlies of the relays and the COVI were
algebrajcally cochined, then the regulred resel voltage of Lhe
undervoltase relay could be higher than the minices ozeratling
voltage 227 &V of the 71D 4¥ sritea,  In reiponie Lo the tean's
Gaestion, the liceniee had included the postitive and regatlve
urfertainties of the COVT in ke caleulation: howerver, the resised
caleulation kad to wir stalistical squire rool e of squares
zelhods 1o coeebine rardsa uncertaintics of the CCYT and Lhe
wrelersoltage relay.  The teaz found this dprroach acceplable,

The teas rofed that 2] three tirgle vollige meiturecenty were
raniloring the tame "I° phase of {he 230 07 But. The selecticn of
the telzoint 2id nat consider potentia] urtalanged tyitea woltlage.
Tre Vicenzee did not Riwe ang crperalling precedure or survelllance
test 1o eoniter the thase vollage urbalance, nor iny detign
criterta Lo defice the acceptable Timit of irifes phate urbalance,
ihe chate urbalasce voltage uncertainty sheuld alio be Included In
tre calculaticn of the drgraded valtage protecticn setpoint
selermiration, The teas contidersd LRal i1 wit Cesirsble to have
4 survetllance test procedure and dcceplarce criterta for the
pelenlial phase wrbalasees Jingt,

The tea= noted thal 41) the wrderssltage relays, the 2 out of 1
valing legic. and both charsel | and charrel 2 Initiating logic
ilgrals were puwersd by the siee contral circul?, Fallure of this
central circult could elther tepalr Lhe entire degraded wollage
preteciton clrcutt or could spuricusly inttiale the degraded
oltage pretection, Neither mode of fallure was destrable, The
SeRIGA wal syiterlible single rode fatlure, and Lhis Elrcull
widt Fol direstly eenitogred,

In the presest 2ecian, 1f cne voltige =rasurezent, due to phite
altege uet. mce or due lo enepenent fatlure, were lower than the
Ripoinl, t0 0 undersoltige protecticn schree would not be
trigiered, verver, thit cordition wauld rot be daoes lo Lke
crerater. Only o w=all red LED would be )0t cn the front parel of
the untersultage relay inside the uneanted Inslrusent rosa

The Iheenser wlilized three £5H Trpe 1I0 200 eelags to procide
urcersnllage protection for tntening freder Circuits. The (ean reviewed
calibraticn proceture SPIOFRFRGR022C, 1L 210 Felay, whilch the Vicenser
perfores en an arrual Batis,  The calibration kad twen gerforeed once
sircre ke eeedification bad baen testallied, and tuy of (ke thrre relays
(30010 ard 277003) weer found 1o be culside the yzper allosable
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tolerarce limit. The Vicenser Lrends the calibratien resulls, The
Vcensee will revise the tolerance Halts in the procedure a3 2 retult:
of restaien to caleulation 0SC-194] Ctonee Degraded CGrid,

“he leaz 2030 reviewed the testing procedure, PI/2/4/0610/010, [cergency
Fower Swilching Logle Functlcngl Test, for Occnee Unit 2. The procedure
dfequalely tests the Degraded Crid Proteclicn Systea loglc, setpoints,
4nd werdites that both vollage channels of EGIPS loglic were initiated
=hen the legic was satisfled, and any channel of anmy unit that hat an [5
actuatien, N3 probless were Identified,

The teas perforeed walbdown Inipections of Lhe cabinets assecialed with
these systemsi. The three unlervaltage relays (ITE-27H) utllize! by the
Cegraded Crid Pretecticn Srales were Roused in the same cabimel, 2AT3 In
the Unit 2 cable zpreading reo=.  The teaa chierved that there were
a221tiemal raceway covers tlored in Lhe battoa of the cabinel, The
ELTPS cabirels were loccated In the relay houte. Eath cabinets tenlaining
thelr respectlive charrel comscrernts mere found in go0d condlilion, The
cerrdll astessrent of the walbdvans foumd that gaod =aterial cenditions
Filited 0 the Cabinety.

Chsite Fower Spstes - Safely Load Croups

The enslte power systes for each reactor walt consisted of the main
gererator. the uatt surtary transforeer (T, 21, 3T), the startup
tramuforzer ((T1, €12, C13), the Freete Hydratlalien, and the sutiltary
pawer iyiles, LUnder norzal cperating tandlticni, the ealn qenerater
wirplied power throush lialated Fhase bur to the unit step-up
transforzer and tre unit ausiliiry transforcer with staticn suelliary
Eomer bBeing surplted from ke miin qgenerator through the unil auniliary
transforeer 11, During startyp, shuldown, ard after shutdown staticn
st llary power win turalied from the 230 AW irile= threush the slariyp
transfar=ery,

The 615 WY cutzut of the uhll Jualllary transforemer ar the ttart-up
transloreer fed into Les naln feeder burses (MFE] and HIE}). [lach
Feactor unit had three redundint [5 4160 Y iwitchgear bus seetieny {I7C,
11D, and ITH), Ikere three vifely buties cblalned pewer fros eilher
MiEl cr MIB2, AN refirdant tafely lnads were diviced =503y these Lhree
redundant load groust, Rowever, Lhese Lhree redundant busiel were
Wnterconnected and fed frem the same tource, The load groups were
Fhpstcally separated, Byt rot electrically Infependent, To clear a bay
B a vupnly Leeaber fault, reguires the Fro=pl operalicn of breaders in
all three safesuard bus secliong,

By Trinsfer

Following 2 unit telp, o Fart raoig fransfler sohese way wied Lo transfer
tre puwer aupply 16 the MIBS fros the wnit aurtliary trantfereer to the
ilariup trumiforrer,
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The teas noted that there wis no nalysls nor test to verify that the
ripld transfer tising was correct, t.e. total tranifer would be
corpleted within abcut 10 cycles, and the dead time (tining belween
spening 3f the N breaker and closing of the | breaker) wiy aboyl 6
cycles. (See Appendiz A, Finding 2) The leas noted Lhere was no deslgn
lielts nor verifications of the resldua) voltage on the bus, and the
hase angles bBetwszen the culgoing and incoaling valtages prior to the
tranifer. There wis no caleulaticnal suppart to desonstrate that the
trinsient torgque and lranslent current induced oato the 1afely moters
were within the design limlts of the motors.

Ikere 13 2 bullt in tise delay of one zecond for the fast Lramsfer, The
liceniee could not Justify the delay time of cne 1econd, nor wis Lhere
an analysis er test to supsart the selecticn of the delay, As & result,
the licensee could naot verify that the residual vollage on the taflety
bustes would fal) within the acceptable voltage range. Eelow this
acceplable range, the color speed would Be tos low 1o re-aceelerale and
the moter alr gap MMur might completely collasse. Following the cne
secord delay transfer. the whole tystes would eaperience excetslve
Inrash currenl. Overcurrent protection might trip the startup sepply.
£ the reticdual voltage on the Bus re=sined above the acceplable range,
and ol the phase angle Eetween the revidual but voltage and the
Inceaing supply were large, then the resultant ¥oltage following the
transifer could be too high. Thus, translen! current ard lorgue might
eeceed the devign 1iait of the tafety motors,

The Leiz noled when the 428 LY - 710 4y agto-lranwfer=er way cul of
iervice, there wis no operating procedure to prevenl the [a3l rapid
tranifer an the startup transfor=er (13 of Unit 2, Since The Julo-
trantforoer wat oyt of iervice, there wis ro assurince that the chite
ardle betueen the 525 LY and the 210 ALY iyitent wauld be maintained
“Ithin the deslgn llalt, When the auto-tramsformer was out of jervice,
the erediladle tie belueen thete twa 525 LY and 230 by power 1ysteos wit
it Jorasyee, Hewewer, this tie Eiy not be wifflicienl to werify thal the
FRate angle belween the Irtoming and outgolng source was atceptable,

In reipente 1o the Lean's concerny, the licenter agreed to carry cul the
detalled analyries Lo desonstratle the bus tranifer ichess wit acceptable.

210 WY Syates
fquiprent Ratirg And S17ing

The teas nated all the Power Circull Erealers {FLEv) tn the 230 kY had
been recenlly replaced by Cogerel-Alithos 5F6 bresiery. Ihe tean
reviewed the raling of the PCE of 67.% hA and ce=pared this rating with
The mavisus 230 0¥ syites reguire=ents of 87 L2, Ihe selection of thiy
F{B way adequate,
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The 230 &Y swilchyard explaoyed a "cre and 3 half® bredker scheze, and
wat sub-divided Inio red and yellow busses. The yellow bus ard all the
PCBS connecting to this But were classified a safely cosponenti, The
lean feund the ecuipeent rating and capabilities of the safety
Coepcnents were the 12 a3 the other nan-safely compenents of the 210
LY twiltchyard.

The roainal rating of the startup transforper and the unit agziliary
transformer wis 60 MVA each, and rated higher for higher tesperiture
rise. The less reviewed the loading requirezents under yaricut
cenliticns, and found these transformers were a2eguilely 112ed.  Tre
Bavima normdl Toading was about &9 MVA per reactor unil. Ihe Leas did
ral Identify any si2ing predlen.

The rominal rating of the tws Alardhy power supply transforemers (C7-4
and C1-5) wat 20 MiA each, ard their eatics ratings at higher
tesperalure rise were even higher. The teis reviewed the loading
resdiresents under various candilicny, and found thete tramsformer: were
acequitely siZed under mizxiza sleadp-3lale condition of 20 WYL, The
teaw did rot identify any srirg predles,  Howewer, during itarting of a
LAl LOCA Teady, or starting of tws unit shu'dows loads, the Transtent
voltige d1p could enceed 208, The Ticentee arecd 1o pregare a
trantienl valtige sludy on the 4 AY salety load growss when they are
suzplied fro= the Lee Gt turbire or fres Centra tuistation,  ([See
arsendin 4, Firdirg 2)

Srart Circutt And Yaltage Study Caloulaticn

Trere were Lhree shart clircuit and voltage stufier, t.e, OSC-20% for
Unit 1, OSC-22£0 fer Unty 7. ard O3C-J0E] for Uil 3. The teda reviewed
O5C-2059, revistcn 1. The pther tas 1Tudlel were wnder revition gnd
were rol avatlable for the tea= 1o reslem. The feax felieved the
reiulls of thete three studies 1hauld be tizilar, Lul might nat be
1Sealical.  The tras pated the fallewing ceficlencies in tre ludy:

The ec=entary curren? on the .15 &Y supply Bredlers under the
2Ll Cerario wiuld Be E) A which excecded the circull Bredier
rating of B2 LA, Howewer, the leas rafed Lhil sp=e of the
Srealersy had beea sutcessfully Lested by the manufacturer ur to B)
Li,

There wat enly cre Irput File for both the shaort chrcuil ang
vellage dip caleulation. Ints file contained cata telueen Lhe
Binima and ednieum values easrcled, comtequently The result wit
retlher tagnding for the ahert circutt sludy nor for the valtage
dip 1ludy.

The cespaler Erogras s1ght nob alegualely forsulate the
trasaforser lap poviticn, ror 1% pre-fault soltaze on the By,
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kten deleraining the 1clal loads on transformers the study used,
1570 cable teeperalure, and comatant Boler efficiency and pomer
factar at ful) Jouad. Thus Lhe luly would Irdicate 3 lest than
fell Toed conditicn.

Caly cme 210 0¥ systes irpedarce wis uied In bolh studles,

Tre team corcluded thatl the result aizhl nit be bounding for etlher
piudy. bul they were accezlable gur 12 the fact thal the end Freiults
wruld ealy 2o off 251, The teaa did not idenlily any operatlicnal
sreble=i. In respzrie 1o (e tean™s suesticas, the liceniee agreed lo
reeiLe The lody sceordingly In the redl revsisicn.

Peatetlten and {oordination

ihere were four Sifferent relaying iy 1A The 210 WY switchpard:
ramely, Buy Froteslive Belagirg Spstes, faternyl Crid Trsuble Fretestion
ielaping Sypetes, Fragher Fatlure Protective Aelaping Systen, and Line
Froteities Felapiog Systenm. The trga d18 rol review the latt apitea,
LIRSe 0D wat mol 4 tafely 1psle=,

The Peam nzted TAIT edch T3 LY Bregker way provided wilh two completely
FEddmoasl fekemey of protectine relapging ard tein codle. Ome tihere
tersiiled of eletlro-cegrarical relags, a%) The oiber tehe=e contitted
ef w2lnd tate relays. The twlilefra=d wad drsigeed In & brealer grd
Mall sehene, ard the protecticn teheme was drsigned in accerdange with
nErergl trady rp practice. The tean 204 not tdentify any tafety
CEmperey

[here mere Yuwo buties iIn the 210 kY iWlichpard, the red one was
clataified oy nonesafely ard the pe)loe Sus was classifoied 4y G4
C=ndi®ion 1 Ire tegs 414 pat fied ang Qiffererce in Lhe contral loqic

RLF i Rardeare compoterty in These 1oy Eulses and thsir gizoclaled
i
rUES,

Phe toum nuted there were Lightning areegtersy 4f Lhe erd of each 210 ¥
Prac cniun Tire gnd 4t the teemtrals of the transforrers, The Lean
Foplew T 2be surge peotrrtien fodtes 1o atCertialn thatl the Lurge
drreciers would properly sateguiard the rediun village ard Lhe high

2 llaye fysitens The tagm frnyrny tue rriults of thesr studies gnd the
apslizatiea £F 1he bignteieg arreilers werr atenugie,

bSG Y Gpitem
Frofection asd Cesrdip ties

fhe Teas revires? the Proaeclive cherey and the prolectbee teltings fer
e 1B WY wafety tur prulestine ot mator Fretective, and feund Lheg
mrre alegiate, (e Pext redtemed iha High Fresture Indeclinn Pusp

{R3lP) mater ceerrurrert proterttan [terause V0 Rad The Jongezt clarting
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Li=e]) while the pusy was powered by elther the acr=a) 210 LY LOurCE or
from the slandby transformers, [he teim found the ttarling time was
longer tham the roter safe healirg Tize criginally supplied by the soler
=arulacturer, Howsver, 1he manulacturer, Wesllnghoute, subiegquently
prowided a longer rolor safe heatlng tise-curve for this HPIP. Ihe trin
tendidered the starting tiee of thit 2otor when belrg wupplied froa
Central 100 AV spstea and delernined 11 Lo be earginal, But acceplable,
Howewer, should the voltage dip Yower than preieally bnown when being
wpplied free Central substatlen or from Lee CIG, then the motor stal)
ard geercurrent protecticn say Lhen reed Lo be reviewed accardingly.

Ihe teas reviewed the pretection and coordination belween the feeder
breahers ta the gafely busies and the tupply Breabers froa the unit
dustliary transforeer, stirtup translorrer, wtandby transfloreer C1-4,
and atandby tramafur=er (T4 respoctively, and found they were adecuate.

Mitor and Cable Si2ing

Thie Leas rFevirmerd the valely rilor speed Lorgue Curver and ceepared thea
«ILh the pu=p 1peed torgue curee and fouund the marl=u= cator lorgue way
sererally 2021 or rere higher than the reguired pu=p tergue,  The tean
1l rot 12entify any m=ctor itarting probles eoen when the 4,16 bY ipitea
saltage somentarily Sizced to B30 of its rpminal valtage.

The Teaw mated thyt througroet the 318 0V spiles armor catley were
uted, and e of the preer cable shieldy were Grownded in rare {han pne
Tocation.  Tre licenses gererally derated the ca%le a=pac iy by 101,

The fean reciewed & fow sasnles cf cabile a=patity, wollage drep at
starting and ot stesdp-stale rusning and found the titen of Cables Lo
eodleguate,

The Traa wit concerred aboul cable sire 2 Thatl wis uied for enit of Uhe
vafely molors, I 2 groumd fault oocurre! resr the Teeding end af the
I7 cable, the syutem short cireul! current could raceed 4§ LA, The
terperalure rive In the 17 di2e Cable would well pageed 280¢ Himit, The
teaw reguested the licenies to verify that such a Tault 4t the 92 sige
table wisld st caurve 4 grreratled fire or teurte ef propagalion fo ity
sdfatent cables, which might telong ta arelber ralely Yead group, AL
te red 6f the tripection, the licrntes produded 3 copy of the faullt
Teil report, mhigh wat dere foe 1hp MeCutre Muclear Station. The leas
Fealrwed RIS regorl and dedermired thal The cables 102e was drguile,

Lertral Ctrcults ard Contral Cables

In revtemirg Lhe control logig ehreuity, the less roled 4 Rumber af
relapy, Indriatory, and relags contacls were grouped intao one Cirgull,
and mant of the dogic ctrout? alsn included the closing cotl and Channel
s ivip cabl. Tre tetal control cable lerglh In the circult could be
wrty lomg, and g pate af 20 or 10 b=p [A) fuses or bredbery werp urwally
wit ] ta protecl iRe comtrol cirguil, for thote circutts roulet to the
JI0 0¥ smrtekpard, The contreel cuble Tergth could be a4 leng av 3070
feet vre way. IF & cable fault ocqurred rear the end of the cible, Lhe
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cable resistance wogld Be 10 high that the sharl clreull turrenl would
rot be high encugh to blow the iusr ar trip the clrcull breaher, Such
an undelected Fault would not be brcwn wntil the nearty relay was
requlred to function. By that Lice, the relay might nat function, due
to Lach of wvoltage acrass the call,

N2 study had been contucted L2 review control cible Yenglh and the size

of Lhe futes being uied to protect such clreults, {S5ee Appendin A,
Finding 2)

Autematic Smitching Eetween Slternale Power Scurges

Eeergency Power Switching Logic

Tre [rergency Powr Switching Logic (EPSL) 3pstes provides for sutosatic
iwilching between the startup and standdy power tources. [PSL directly
tontrols the £, 5, $X, and 51 Breakers [refler to Figure 1), EPSL alio
Inittates load shedding of non-etvential loads according to design
reguiresents, It i3 4 1afely-related 1yilen :nz:ri;\n? 14 Inductien
ank voltage relays, E2 eleciromechanical aurlliary relayy and & 1tatic
tieers cn eazh resctor unit, The relays are sounted in dedicaled
cabinety, and are arranged 'n twa chanrels. Three hey relayr in the
trile= are the losd 1kes, ‘landhy Breaker clewure and retranifer to
larlup relays.

The Maln Teeder Eus Monltoring Parely {MFEMP}, provide Inpuls ta [PSL to
Intthate swilching and losd sheding in reipenie 1o lowv-of-power [bul
not £S5 aclustien icemarics). MIE®P alia provides an culpul to
autoratically start the Reowee Unity. [azh of the two Eain feeder

Busies had am aviociated raritoring panel; therefore, The MIEMPL are
rutenllally redundant,

ke scope of the Inipection way 1o Teolew the Jeiign, teiling and
treralicral perforeance history of the EPSL and MIEMP srstemi. Bated on
Inipecticn activities, the teas arrived ot the follewing congclusions:

The [PSL and MTEM? wil] provide prozer reyponte {1e. cutpuls) fer

all poruible cesbinaltons ef 1nitia) conditiony ana inittating
erenty.

The EPYL and MIiEM? Sre devigned 12 eeel the vingle Tatlure
trilericn,

A review of the corrrctive edinlenance Ristery and problea reparin
fovertrg the led yrary prior e the Irspeclicn led 1o 1he
cenclusien Lhal the relayy 1n the [PSL and MIEMD were -1
esperiencieg any failures durirg testing or coeraliony.

The licensee provided proper dagu=entalion trdicating that the
[FSL parels and devices were gualifyed for salety-relites
applycationy,
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The TS Scrvetllance Test procesores and olber letts procedares
which cower the EFSL and WiEMP were d2¢Hle 1o kels enture Ehyt
theie systems are mainlained cospletely eperadle.

Throwgh wilbdowns performed en Unit 1. 1he teas werified the
precer configuratios ef fwifehey amd indicating lasps im the [FS1
and MFEYP yyitlecs,

The 154, UFSAR and CED are coniitlent wilh Lhe "ay-badiyc
configuration,

hirmal englreering considerations, such ai vallage rating asd
coatact makesBreak ralings, hat teen apslied te there 3p3tems by
Ihe Tigeries,

A review of bndistry ereralicg engeriense data, tuzh ay AL
Infar=ation hatices ang Eulletizn, d1d resed) 2 srevlem wilh ote
trfe reliy uted tn the EFSL. The ~astat P00 zerten relapy 4o
rat recomeenddd for ute 1n wafely-related 1pilemt Sur 12 1oe o,
ef qaalily csatre! applied tn the Farulactiore of thete relir. e
rarufaturer reco=ends the E7520 sertes fer tafety-related
arplicatiomy. ke tessm coefirsed That 1re Thoemied win In Lhe
srecess of replacing all Azaatat 7000 teries relayy wied 1In
safety-celated applicationy with rore 1gitadle relayi, e ke
EFSL aystea, the two 2gastal 7500 relays beirg wlilices were
actually perfereing & mon-critical fu=cticn,

e trax'i overall corclusion with Feipeil Lo the [PSL was 1837 t3e
Ceiig =il afesiate,

Maln Fesder Bus Monitcoring Panel

The Tedn reviewed the Main Ferder Euy Monilorieg Farel (WPE™P) gevign
ard testing. Ao detign congermy were t2entified 1o 1h14 review,
Hiearr, The Teaa moled that the WAEMP wiy derignatied 2y nev-tafely
related.  Tre licenire stated In their ceiem b doduentatios for
the 4 W electrical mysten TRAL The MIEMT 10 destgrated ran-1alely
related ecause (1) during ¢ LOOP enly CED there 11 mo erlatlinhes time
Period mecestary for aulomatic power revicralien, 1%erefcore =amaal
Ererdlor aclioms wiald e appropriate, and (2} goring 3 L0 scenaria
the MIEMP Togte trputs %2 1he LOUP whits Mot Qaring & LOCA tre IF%Y
legic would automatically reatere power T MIED ans WIED.

The tram was coazerred wilh Thin Zevigmatlion Detautr under cerlaie
Bypolhesdred conditions (i.e. fatlure of 2 tlart-v= tra=iformer wilh a
reaciar trip) the MIEM® Jogic 11 reculee! 1o astoaslically restore powrr
to the maln feeder buties,  The destgnalics of 1esrc at non-safety
related which restores power by ALaTLInG ard ywilehiag emergehly AteToes
aute=atically to safely related Toade 1y goigar Lo the Cvenes rerTgensy
Fower faalem ThIG 10es 10 Slentifaed f2r fort®er NS0 rroiew, RIS
wiil Be tdertifred an [F! §)o02.-o
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fv Jitcusstont with the licensee regarding the deslgnation of the MFEN?
ai nen-safely related, the Jicensee stated that the MPEM? 11 esientially
3a.¢ly quality grade, The cables are teparated, the relays and
patential transforsers are the saze type as used in safety related
seplications, and the logic consists of redundint chanrels,

Safely Classifi-aticn of Electrical Eculpeent
2.9.1 Ocaner

The teas reviewed the manner In which electrical cocponenls were
cetignated as safely related for Oconer and whelher those
designation methods had been properly applied. The Vhcensee
ctitized the Quality Standards HJHHI{ (Q5M) to cefine the stafely
related cosponenis at reguired through the ligenzes"s Quality
Assurance Topical Repor? and susoclated V=ale=entation procedures.
e canual consisted of 2 cothinatien of Lext and a table Lo
identify safety related cosponents to which guality assurance
standards would apply. IT the QUM dI4 nat classify the ecuipeent
a3 safety related then the requiresents of 10 CIR 50, Aspendixz B
did not apply.

The QM enly deslignated large pleces of eguipment. The coe lime
electrical grints lacked 3 safely related boundary., The team
regueiled the lead electiricr] englreer Lo draw the beundiry.
Throush Inlerviews the tean ascertained verbal elassification of
the safely/non-safely boundary, Verbal classificaticn by the
cosnizant engireer was not uncesron and when in doudt 3
condervalive declislon wis the Tu!dtng prircizle. After a ruzter

of atterpts, discussions, and fcensing degarizent involvezenl Lhe
Lovndary was ascertalned,

The licenser guideline for establishing the safely/ron-safety
boundiry was whether Lhe electrical chrcult supnlied a eechanical
safety related load, This philescphy wis conslslent with Lhe
QIM*z safely related eguip=ent table. However, this philosophy
wii inconililent with the topical repart 23 1o what wis safely
related (f.»., quality assurince reguirecents applied). The
licentee's Fhilosephy excluded circull Breaters which supplled
non-tafety related Joads but hed safety related functiont. [his
'3 s1gaificant Lecause alesst all the electrical busses providing
tafety related 1zads have ron-safety related loads powered (roa
the zase but. P ruzter of clircull breaters at all voltage levels
fall Into this categary including:

. There were L.16 LY Preabers classificd a3 ron-safely related
load feeder Bredkers installed In sedt=lcally eounled
twlichgear thil separate sedinic and mon-setsmdc circults,
In an rarthsuake the roa-selszic load could ground fault
regalri=: tre feeder breaker to cpen protecting the safety
relates . -ticn of the swilghgear.
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o Kuoerous circull breabers on 6.9 kY (TA and 18) and 4.16 LY
{TC. 10, TL) buster euit load shed In tonjurction with an
crglneered 1afequards signal to keep fros overioading Lhe
¢aible e=ergency power unil.

The Lesa reviewed the past caintenince wark requests for circuit
breakers in Lhese categories at the 4.16 and 6.9 &Y levels, It
wis deterained that Lhe Breakers were notl deslgnated ay safely

related due 10 error th the liceniee’s philatophy as leplesented
Lhrowss the Q%H,

10 CFR 50, Azpendiz B, Criterion 11, states in part *The applicant
thall fdentify the atruclures, ayite=s and coeponents to be
covered by Lhe quallity atsurance program.” The Introductlicn to
Appendic B and the licenzes's tepleal repert through reference o
ENSE 45.2.10 defllne those structures, iyiteoy and corponenty to
which quality assurance reguire=enls apply as these necestary to
aitigate the consequences of an accident. In Lke licensee's
topleal report the applicability of qual ity asturance reculresents
for structures, systeos and cosponents wat Identical to safety
related clatsificatlen, Therefare, fallure 1o properly classify
these breakers a3 safely related and not applyleg the cosmenturate

qaallty assurance requirezents 13 ldentif led ay (VIO 269, 270,
281191-02-01)

Alse, 4 distrepancy belwern the Jualily Standards Manual and
055-0254.00-02-3000, "Derign Batis Specification for Lhe 210 LY
Swilthyard and [eeryency Power Overhead Power Path Structures,”
dticclated with Lhe safely classification of the 230 4V power
circult bredbers wiy 1dentified. In one docu=ent It bdentified
the Lreakers a: QA Conditicn-] and In the a1 non 04 Conditicn-],
The lcentee utes the Teem Q8 Conditien-1 when referring to
ruclear 1afety related,

Cable Cosmitrents

Ihe Ticentee alio 1deatified additlonal reguirecents for the
tafety classification of electrical cables, Specifically, UFSAR
sectlon 8.3.1.3, "Fhysical Identification of Safety-Relaled
Equip=ent,” slated 4 coler coding schese would apply to safety
related cables and UFSER sectien 8.3.1.4.6.2, "Cable Separaticn,”

tlated culuvally redundant safety related cables would be run in
Fpardte Lrays.

In 2 sarpling of cables Lhe tean cbierved fablures of the Ticentes

to prozerly teplecent theie UISAR coembtzents, Thete failures
L L ol o

- Color coding the normal and eecrgenty power cables for
transfereer C1-4 a4 rn-salely relaled and running parl of
che of the cables in a ron-safety cable tray,
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{ Furning power cables ZLP-19 and 2LP-20 in Lhe 1ipe triy eaen
thowsh they provide eylually redundint tecrgency core
cooling recirculation wuep tiolation valves for Unit f. Ike
vaze condition did not exist for the cther twa unilty,

Fallure to preperly color code Lhe lwo safety related cables i
Wentified 3t an exa=ple of (OE¥ 5G-2710/31-02-02). Fallure 1o run
Lhe two suep tiolalivn valve sower cables In separale Lrays 13
ident4f1ed 44 another era=ple of {OEY 5%0-270 193-02-02).7

The 1afely significance ef ruthing Lhe two cableyr in the 1ame tray
wat Bibigaled by 4 unigue devign fealure 4t Otoner of Inttalting
cables in aroored Juckets,

Alio, the cabley freding some switchpard toracr+mty fres Lhe 4163
volt salely relaled smitergear 130 and 270 were sdentif led 4y men-
salely relaled and are loadihed under atcldent cenditieny,  The
tmilchipard ferder breabers supply power to the wailchyard battery
chargers,  Teehnital Specificaliont reguire that Lhe battery
thargers be operabile fer the iwltchyard batterirs 1o be contidersd
operable.  The Ticenyer did rot consider eperable Charmeri a
requiresent following 4 oty of cffsile power evenl, lhe batis
fer this poiiticn 15 that manual atlion in The switchyard could be
Tiken to cperale awitchpard breakers if the iwlichyard balteries
=ere unaditlable due to depleticn follewing the initial switchypard
rolation sigaal.  The liceater staled that the battery chargers
theeirlory were convidered safely related, howewer, the cables to
the baltery thargers were rot walety related.  The teas guestioned
the Dicenvee’s position on load thedding the iwitchpard batlery
thargers and desigrating the feeder catrles as non-Safely related,
This Iles i tdentified for further N0 review,  [his will L
Wenfyloed a5 [F1 931-02-0C4.

Other [logumenty Feflecting Safety Claviificat ion

Ta rate in the preparaiton o wore recuests for =1inlenange Lhe
Ticensres had begun 3 compulerized ala Lase which included 2 ield
fur salely claviitication, Ihe Less rerlreed ielect enlriey and
roted the salety clattilicatoen was rat Erewenl In =31l Imstances,
Homrswr, 120 YAL pamelboard V]S was designated ron-tafety
related ehich contradioled the Caality Ylardards Manual safely
relaled desigration,  Ihrough tnteryivss the [eds acerlained that
ziniesl enqireering reslim centrol eatiled in coepleting the data
enlry fors uied 3% 1mpul o the comoulerised dala bise,
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£2.9.2 Krguce

The Ticeniee slated Lhe Oconee 1afety, seizaic/mcn-safely, non-
seiszlc boundary philoscphy a2plied at Kecwee, However, the
Ticensee Indicated that due to the conservatlve ratlure of wivi
request classificaticn at Keowee, interfice clroi®tl Bredlers were
probably designaled safety related. The tean confireed this
through a sampling of past work requests with ro legreoper
deslgnaticns Icentified, A review of the Quality Standards Minua)
did Identify an leproper clazsificatica ef the Keowee 2ir cirguit
Ereaker alr yystes at exclusively non-safety related. However,
the systea froa the afr chrouit Breaker, acce=ulalor and
atroctated check valve were safety related.

Sumry

1.

The Ticeniee®s Q5™ way rot alwiys accurale cor detalled encush in
specifyling the tafely related bousdary, This ciuted or
conlributed tor adiiticnal bturden cn engintering pericrrel 1o
preperly clasiifly cosponents for =aintenance and sodificatien,
InContlilencies in dedigh datu=entt a3 to Lhe safely
classification of equipsert, 4=d the gereralion of 4 co=porent
level "Q" 1321 feor work plarmery wilhoul the commenturate ceatroly
ard conslislency irdicaled in The Q%M.

The 1wafety significarce of there 1nadeczacies hive been minimized
doe o Lhe contervalive cecision making process utilized by the
Incensee in safety related detignaticny when a clear distingticn
wit not pessible.

The liceniee®s interpretalion of safely related a3 1t applies to
electrical cosponents which are gart of the electrical load
cireult for a nen-safely related device performing a tafety
related function was incocnsistent with the reguiresents of the
Czality Assurance Toplcal Report and assoclated regulatory
regalresents. Therefore, certain aipectly of the gualily asiurance
progrd® suth 2y quality centrol dnspections, Tevel of guality
cenlrol invalvezenl in receipt intpection activities and lewel of
dade=entation were rot azplicd Lo telecl 6.9 WY and 4,16 LY
circuil brealers.

The salely censegien.res of Thiz Iradeguaty were minimized since:
The tize cainleninte wirkery perfora the tashs irrespective
of the safety classefication 4nd past les= chiervations did
rol note 2 difference tn w2rher a10itule dur to vifely
classification,

The 13=¢ matnlenarcr procedure wii used trrespectine of the
tafely classdficatten for a1 1he circull Bredhers,
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T1%e v2me rertedic Tesling progras kad bven azplied to the
.15 &Y treaber: trreszective of saletly clasvification.

The same purchate order lecknical operaticnal recuiresents
wefe azDlted 1o replacement parts,

Thuuh the Dicenter coniidered thetr tize type breakers at
the L20 VAT lruel und wzllage levels below a3 ron-safety
related from a licenting gerspestive, all wirk oa these
sreabery wat Cesigraled safety related.

Mimeger, the Zolenlial to Install 2 subatandard coeporent,
ateemplish 4 =ainterante dttisily trzrogerly or rot perfom g
Feeritary Parl 2] eealuilion wit keightened by these (nadegaicies.

Puse Lemtrol and Setpoint Centrsl Frojrass

ite Ticenier Pad o goud fute contral pregraz. Cetalled selection
Criferia mat polabilished, Configuration control wis beirg vertfied
1rroush wmalidiany of all safetporelated catinels, Theie walbdowss were
cerpleted for Oeonee Untt 1, a2 & ninizal foster af diiirepdnCies were
feard,  Tne feam carefilly roaluated the glicreancivs, J4nd agreed that
they 409 rut Indicate g fuse contrsl probles, [riprctinns for Unity 2
am2 1 wil] e perforced in the rear future.  S3%e imtpecticns had alio
ften 220k 41 Lhe Froaee plant., (045 H lutes wire Fatlimg 4t am
triredning rale, therelore, 10e Dicenare wis replicieg all Clavs H futes
wilk ==re Bolern IEDrpaed futes,

Ture control wis eri=ired 4t Frimrs of insperbion of compartmentls in LEke
125 N0 Distribation Conter 108, The fuse yifes were docunented on LM-
IC6-12. The Friere fuse 207ry Rad Leen imizecled to the draaimsys In
iI772 and enly mirore A1izrepars fes Fegilring no phyvical chinge: were
fourd. Feplacement fuies were goierned ty Maintenince Directine €.4.]7,

Feerntly, 4l) relay tetzainty for the Ooonee Flarl, Ertwer plant, and
cwilebgars had been rectreed,  The basis fer eath telpoint wis well
Gutumenlrd, Tre teas randosly selected tome relagps and comaieed Lhe
eRgtreerlng Sorzents 1o Whe calitraticn procedere and the actual relay
setzoint. Ny discreparcies were centified in this effart,

re Ticeniee had an stceptable progras far the control of instrusent
SEIROVRLL, suth at prediure setleh, legel zaiteh ete, For the Occree
plant the initrumen] setpoint cata was an the "Slars and LSetpoinl Liat™.
SRLpaInts aticcdlated wilh pathage Sy rgutp=ent, tuth 43 the diesel
qerrralor, were Feld i durwments feor TR e7ati=ent, With rejard to
the Frcwes Llant, muny selzointe werr delireated 1n the desinn batis
driwsent.  To Lelter contrul irslroment setpalntse 4% the Frowrs plant,
e Tiernre mas plasmieg 1o dresreorate ol 1he sefpoinls 4l Feowee IR
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lhe "Alara and SelPoint List*. 1The teas revicwed 1he agpropriate PIR:
for the past 18 eonths to delernine whelher or nzl there had been any

problems assoclaled with the setpointy, le. incorrec) setpoints. This
reelem did nol idenlify any preblems with- the telpoinl coniral progras,

E[OWIE HIDRO LIS
Cemclut lons

ke teaz concludsd that deliciencies rxist involwing the supporting
ardlyses and testing of the Feowes hydro ualls and the sirociated
FEargenCy power palhi. Although the liceniee has recojnised cany of Lhe
proble=t and some corrective acliont hive been initiated, the team noled
the lack of an overall sunageeent plan 1o coardinate the efforts. |In
3Sc dredi, the corrective actions hive not been as thorough or tieely
ab erpecled,  dhe teas congluded that the effectivencis of the oyerall
briwee upgrade progran could Lo leproved by prioritizing efforts
tocmeniurale wilh 1afety significance and eare aggressive reiolution of
tdentif1ed protleas,

In several areas, the Caleulatiznsfanalyies were not sulliciently
comprebentive and specific values were rol refererced 1o bound Lhe
=€3iga criterla. In Lhese 3ame areas, the tests did not bound Lhe
deslgn, and sodifications had teen irplerented wilhout sulficlently
establishing the detign bates. Ihe tean concluded that additicnal
caleulatlensfanalysts and deslgn reslews are necestary to asiure 1hat
the Keowee units will provide reergency power 1o Lhe Occnes units under
all destign basts conditions. Potentlal #ffects on Dconre safetly Joads
due lo probless (overvollage, gver cr under froguency) on 4 Keowee unit
should be more fully coasined,

The teas identificd thal 2eseral cesponents Invulved In Lk operaticn of
The Fevwee unils during ezergency 3tart conditicns were not adeguately
testml. Soze deflclencters were 4lso nated reqarding selpoint centrol,
cozponenl Uetignation (wafely related), and olher ieportint Keowee
decurenlaticn,

The traz congluded thal The licernsee shogld eniure thatl the retpanve ol
the Krtwee quierror spulens (o poslylated cunditiony or potential
Fallures be tully underilocd. While the tess noted that Lhe Frowre
stafl wat highly professtonal, the ergoing efforts 1o Increase Lhe
browledgr of the Ocorer and Frcuee Gerrators to the eperationt af Keowrs
should cenlinge, Feltynce on the "pn call® Keowee technichan to dral
with abnoreal cenditions or rguipsent calfurcliony should continue to
decreate,

Frelew of recent LIRY and other cperations) esgeclence informat lon
tredlcated that lenglern efferts to ieprovefupgrade sime of the PILY
trrpanenly al Fepwee 4rg retesvary and should e rontinued,
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Review af Design

Civil and [lectrical “tructural Evalualicon

The design basis of Keowee wit described in the liceniee developed
Gacu=enly, Keowee Ipergency Power Design Basiy Decucent [DED),
055-0254.00-C0-20C3, Fevisten 1, daled Decechber 1, 1992 and in Design
Easis/Test Acceptance Criteria for Kecwee [mergency Power Systeo DED,
Owg. Na., ETC-0-0113-2001-001, Revisicn ) dated January 28, 1931, Theie
docerents were uted by the teas to evalulle Kegwee's design. The DED:

for the Keowee mechinical systess and the 125YDC systems are scheduled
tut nol yel issued,

Tre detign and licensing docu=ents astcclated with seismic gualificaticn
of 1he safely related electrical yyitems and egulpment were reviewed by
the teda, Docemenlation supporling eguip=ent gualification was
available for thatl eguipzent Identifled as seisaic per the UFSAR (Table
3-€3). MHewewer, Lhe UTSAR caltled four tramsforeers {1X, 21, 1f and L)
fer which specific qualification docuzentalion wit not available. 11
and 2L provide 600 YAL aquriliary power Lo cperale lhelr respeclive
turbine generator loads. |1E and 2[ provide excitation for thelr
respective turbine gereralors, Pricr Lo the end of Lhe tnspection the
liceniee provided qualification dacumentation for cosparable
tranifer=ery, The Ticensee alio plans to tnclude these trinsforeers In
their UG prograa.  The teas concluded that the ttructural
cualification of the Keowee electrical corporenls wit Appropriate,

Mechanical Systeay

The tean reviewed the design and licensing documenls for the Kecwee
rechinical suppert sysless. Ihis Included the turbine generaler
coaling, lurbine gulde Bearing oil, high pressure of ]l and governor air
spstems,  The mechanical systess were desigred and erecled to
corventiomal industry standardy for hpdre-electric facililies,

The tean inspected the =idarity af the tupparting syiteas which were
required for the Keowee hydro units to perfors their funclicn. A3
Haled in the Kecwer Eeckiniral DED, these systens were deslgned and
censtructed 10 meel the Indurtry grade equipeent standards in exislence
Al thal 1ire when the plant wis cenitructed, The balance of the piping
ipsteas were contlructed to BY1.1-1967, Several of the safety related
lupparl tyitexy contained significant guantitics of brisvs and/fer cepper
piping. [rarpley were roled of non-sifety plping where cosponents were
located crrr i=portant safely related equipsent. One exisple which was
apparently rot addrevsed by previous Frowee audils wat the presence af
fire protecticn and vacuus systen piping Intalled above the Kepwee
covernor cabimets,

AT spstens dpprared 1o have been comitructied to the reguisite Indutlry
slandards eacept for e turbine gererator cosling spsles. The coslers
{turbire guide bearing otl, generator thrust Bearing and generater alr)




e

d110ciatrd with this systes were nob protected froa overpressurization
due lo thermal espansicn of the waler In an t3olation eode (bath
uRLtreas and downilreaz valves closed). Mo rellef vilves were inttalled
1o protect the piping.

The UFSAR Feport 3.2.2.2 establithed the deslgn criteria for thisy piping
a1 USAS B 11.1.0. USAS B 31.).0 1ecticn 101.4.2, "Fluid [xpansicn
Effects,” reguires overpressure protection. The licensee wit Inforsed
of this discrepancy and Inbtiated PIP 0-03)-0197 to atdresy the problea.
The appropriate course of acticn wit under detlermination at the
conclusion of the inspecticn. Fallure to provide ocverpressure 13
identified a3 an erazple of & devlation (OLY 50-26%,270,287/%3-02-03).

The Keowee eechanical systems were ncl desigaed to seiunic
gualifications, Priar to the Inipecticon the liceniee had fnitlaled a
deslgn study, ONDS-C283, addressing the selsnic fuiue. The licensees
Self Inttiated Techalcal Acdit (SIIA) audits had identified 100e
predlens related to telimtc {tiuey on Battery rcom Heating, Ventilatien
ind Alr Conditioning (HYAC) and cable supporls. These wpechfic cases
were reviewed under the liceniee’s conditicn adverse lo guality syitem
with na problems 1dentified. The cozprehensive corrective action 1 11
Eh1s maller will e through the STUS program 31 part af the resclution
to US] A.46, AL the conclusicn of the fnipection the liceniee wat
coepleting a delerminatian of whal co=-gnents were to be inCluded In the
SIVC progras,

Durirg the revicws, The tean nated that the detvign aad liceniing
gxtutenly aticclated wilth 1he mechantcal ipite=y c=itled Lhe moted
aipecly of Lhe derign, Brasoles irncluded:

ha specific descriptions of Pzw the Necwse mechinical syites:
furclicn In the LFLER,

(% Onlisten ef the particn of tke coolirg witer Tine and sincal valee
that i3 comean to bolh turbire gereralers In UFSAR seclicn
8.1.1.2.

]

ielsatc Design Criteria, OS0C-103).01-00-0001, did not
wpecifically address the rechantcal 1pitent or how the desiga
erilerla apply to the mechanical syitems,

Frior Lo Lhis inipecticn the licenies 1dentilied nuzerous deliciencies
in Lhe dacu=entation and had imitlated corrective attions including
prezaration of & sechuntcal design basis dotument and flow diagraey for
the different tytiteey,

The Bea=s utilized the recent)y develeped beowee §low Drawingy (KFD)
during walkdzems of the typstezi. Sceeral Arieresdnc ey belwren The KFD
dnd the actual plant coerditicns were raled.  Theie ing luded differences
in piping  arrargesents and valee rusbering,  In 1o% cases, valwes
conlaired tws conflicting labels tecausr 4 presious tag had rot been
resoved follewing installatien of a reefacd lat=1. Curing the
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tmizeition, efforls were In progress to adiress the errori.  The tess
dlvo noted sany eaasples of Letwee slectrical driwings which contained
safely related equipment which were nol sarked a3 “tafety related” or as
08 Lenditiea 1%, Since the dramings of the electrical iystems are not
very uver Irvendly, miny of the drawings contatined 122ortant infermallon
=Rich Al Leen penciled in, Syslem drawings for the air syttes did pot
ca1il and sooe errort were adentified on the recently develeped KFDs,
Cetarled walbdzwns of the loading configuration of cne AL and one 0K
lza? cenler Indicated that Lhe dramings accurately reflected Lhe
=eiling cquizmenl drrangeoent,  Addilicnal rewlew of the docusental ion
12entified 2ivar deficiencies,  The specific drawir] inaccurdctes were
documented on BIP 0.031-0197 3o they could be corrccled 4t the rest
drawing reviticn.  (See Azperdar A, Finding 1) Deficiercies involving
triting of the sechanical spsteas are discutsed in paragrazh 1.4.7.4 of
thiy repgort.

Separalion and Sharing of Spitess

The Lraz moted teveral arees 1n which the lwo Feowes gnits were nol
totally independent, Yarious licenuing documents discuss the coemen
peastock,  Jre lea® revtewsd the controls assoclated with Lhe headsate
and contluded Lthatl approzriate measurss were in place L2 prevent
1madeerient blacking of the penstechk by the headzate. A 1myll porlion
ef the coalirg waler sy5lea {turply line from the penslock) which
toAtaing ore sanual lielation valve was common to Bath units, Rigareus
separation Delween the control and electrical cables of The unity wis
rol emploped.  In many caves, cablrs for the lws unils oCCupy Lthe jame
trage. MHoweeer, arsgred cables are yted with valtage and current
carrging ralings in encess of that reguired,  Althoush many of the
sriedey camunents for the umite are teparated physically, for 10 CFF %0
“ppeedia Foerileria, Feowes 13 considered 25 one fire area, ke fire
Frofeclion cpslest are common to bath ualts. ke potential conseguencey
af & Tarlure of fire protection plawng will be adiresied by an inlerra)
flos2irg study sehetuled for coepletion by March 31, 1991,

Ire batteries for the Feoere uailt werr tecaraled by 4 parttal lerqgth
Elock wall which contained teveral unsealed preelrations, [ffarts were
Eade 1o provide tome sesarglicn Letween the R rQrRCY power Salhi.

“LEy 3 amd € lurderground feeder path breaiers from each Feowes unit )
wtre rgaraled froa the other zmitchgear Sul were located in the ta=e
sirociure with only several feet of coen pace srpirating Lhelr
rastrela. The air suzply systen for all four ACEG was conrecied togelher
and creth walues on osxadl reserwairs At Uhe Bresbers were relied upth te
furetien of & bread cecurred 1n ang section of Lhe piping, Severasl
slher SLiparling air Spitesy which were nat required for the Feowee
=115 to arcotpiesh thetr intended safety funclicn [if olker ipilens
perform as reguired) were shared by Bath units, The leas carcluded that
weter rormal conditiony and aligresnts, the failure of ore cf Lhesr alr
priems wogld omal aderrcely affect bath umils.  With cre eaceplion, The
Tram g el vdentale e apesifie scemarioy in which the potential
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valnerabilities naled abowe wiuld presenl a Pikely fatlure of the Keowee

wnits. The esteplion way that plugging of the comren generater cooling
maler suzply Tine had oocurred orce in the past,

Electrical Caleulations and Analyres

“ary of the electrical calculalions asiociated with Lhe Keowee Hydro
57303 were reviewed Lo deteratre i Lhe eviiling analpies, ttudies, and

trsts were agfficiently cororebheniive. Jhe follewing major 131ues were
frasined:

alequacy of the aralyses and teils necestary o descnilrale the
capabiilily of fecwer to wlart, accepl, and accelerale ity warsl
cave serign load, wilhin required tires, without deqgradation af
ite conrected safely Toads,

Atiriteent of the licensee’s evalualions iheclving the potential
eulnerabilaties asioctatled with 4 single Frowee unit pewering all
refundsnl safely grecps of an Occhee ynit fallewing a DEE.
stechlically, the teas roviewsd potentiyl wulnerabilities
aniocialed with ozeraticn of Both units to Lhe grid ard thetr
Spdro unils” ceatrol fpsteny.

Alequacy of Frowee qererator's electrical pretection to prevent
degradation of the Ceeres aunilisries durirg anticipated
cperations] esccurreners.  Thit itew was reviewed becaute Lhe
ileeniee has pasued seweral [[8s related to this subject as the
result of uwnanticipated cperaticnal corurrences.

ke licenser Pad qererated 3 sigaificant nusber of atsocisted
calrulations at part af a design basiy effert over the last three yeart,
Frcause 2 sirqgle Fezwrr unil powers all redundant safely qgroups af an
feerre unit following o G20, the (D5F] focused kravily on review of Lhe

litenser s assriiment of the Fromes vulrerabilities avsoctaled with Lhis
ATFyreTen] |

A Sngle Taslure Criteria

ihe team guestiored the licrniee’s conforaance Lo the single Fablure
triferia a3 stated In the UFLAE, Secticn 8.3,1.7 of tre UTSAR stales,
“The Basic design criteria af the entire esergency power iyilea of a
rutlear unit, including the greerating sources, dittribution equlpment,
4n3 conlrols 13 that a sieqle fatlure of sny cosponent, Firiive or
artive, will nst preclude the tyslen froa wipplying r2ergency power when
regdleed™.  The Tean found Lhal the liceniee had not IuT?r analyred the
centrols contislenl wilh thiz requiresent., [he Lleas concluded thatl the
rernsee Rad rot adegualely analpzed potential tirgle fallures within
the bydro unil gaverrer control Syiless. The teas identified several
slher petential single fatlure vulnersbilities whick had nol been
sulficiently analyred.  IRIs 106 b3 identified for furlher A% review,
This will te ddentified as IF] 51.07 04,

— e
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The traa noted 102t Lthe Ticenyee had completed the arprerriate fatlure
araleses of the GEneral®ng dnd drstrativticr syile=y ard Lhete Byt
resulted bn Rirdagre Eoliticaticny, setroint thamdes 4n3 ad=intrtrat tur
centrols. Ursign Stuwdy OSC-5296, Becmew Single Fatlure Analpsiy wa
aioroied by the licenier on January 1, 1573, The sludy documents the
results of o single fatlure while Lotk Neomes units dre vuinlying power
10 the grid.  The atudy 23olied the sirgde f3dlure criters aL stated in
the LESAR. A LDCA/IDGR wat d5tiu=ed and wingle 3clive or patiine
farlures, cr spurious dtlualions, were erazired Soen 12 Lhe reponent
lesrl, Ike AL TCTrtdle hecwer contruls were tnglute), ke slwdy
Tderttfield that follewing 3 trin fre= full load cperation, an cyeriperd
elleh IR raih Krcwre wnil Could Eake Bolh wride ¥ lable. The licemies"sy
evaluaticr of this resulted in Yecmre®s pomer pulpul eing
dazintatrdtively Yimited 2o £ Mojaedtty (Ma). Presicus load Feject bon
tesl resully were Ui Ly Cetersire trom what lozd breare tould sutlatn
4% Corfilerl milhaul 2abking rilbee yage umasal lable, Tk tpgm (AT PR
LRAT ke af=iniitralive 11500 mrre el 4L d Lorurradt e salee,  (Ee
Tras werilied that 1hr Pocarr oerstors mere amjre gf Iheoy
A=imtiral e limits

The tra=m noted that ite tlace tlouely roa=ired the serformure af 1he
tess of Facttalion Felas PRI relay Tocis oul 10y Tetltel Lipe Begare
L Lon Selection of foey of cacttalion wultagr, ke zolentiyg)
CLREwrn mat 1Y Luth wumits mere ranning to the grid, baoth ol tee rrelast
Ay Atluale av 2 recalt of grld 1mataniTity or an eiectrical fault. The
Study subatamtiated thul Both relags mouglis w5l avluate 4% 3 resull of
GPI bRstalality or anoelectrical fault. The Leg- roled That a
Peloseendel reldy o lzoin? retsict mas Prowtaed on OSC- £330, cate! 31:-%1

felaute the eabsling setpotrd cogle be ePirtied 5o ogrd stawrlaty
teipahin, Phe L=ty charrsabicmy 1R The Pl meres T30 ke rrTl._1.
tellirgs had vzt feen 1 limernted ke Feette] welzatnl hed Leen

roalualed au nnt effveling Coeraln ity atd wai Betng trached 1n 2labics
Frobles Feser? [SPR)-1875, ard mat Imal31n] =argir=rn? wark
daltirization.  [urirg tee Saarlerly wenmior =pmajerent reslem, protles:
dare flentilie® in p= mordel, arl to dale TR Rad ool been selected,
Carirg fpe Fralre af "Re Ie, gom ,u1t1_rrrt: !1?11rr, 4 devins [rliurr.
in tre wolbtage regulator wae rrasine ., ha docemenled specifie fatlyre
amalpiis for this Deilure rrtuted, tul fhe licentoe mat dble g
desoritrale TRt & wingle st tiee o Pasirer fatTure would fail wate

Tro Teas pogmeluted trys qo wa% Patnible Uhat 5 Faviure pf The vigasl
Sieer of Olber dealuery 24y rot hgue The o g=e teadil, causing g=
Wi et e ] ImiFEgie ar ereraler fretd surrenl ged o gn yrdetel Ll
Carrunltage gn the Goorew avatligries It Ttornind resgorfed that it
why thelr Flremuieg positic: rat o amgler the tontruby amd refrered o
1 htrrtal rerargrdat Y Fale, dples PRI, whigh slalimg "thatl an
Qereral §1 Ras Laen Boe liumer panifogs et vy Laftlder "vegart tailgrey”
wAIEIn contopl apitems 4ot fmp ente= 1 4

Fall 1o oty desrgred wbate™ TRy fhe= o
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The team evalualed the Jicensee's single fallure analysis of the Kecwre
Gavernor coatrol syitezs. The llceniee Provided 2 copy of in internal
Mesarandua to File, duled 171%/9), that detusenled the results of the
single fatlure review of the Gavernar, [he team concluded thatl Lhis
review wit rot cosplete, since conclusient wert nal well suzported. An
eraznle, the fatlure of the lirkages mithin the gaveriar and [he wicke?
gate shear 21ns wis evaluatled., lhe review concluded thal these were
Bassive Tallures, Fallyres of inherenily rugsed Vlems need not be
postulated becasre rormal cperation of the il would reveal actual
prodless wilh thete gnits should they cocur, The teas did Rat agree
with Ticeniee's conc’usleny since the thear pint are desicaed to fall
{actlve) durlng abnarsal comiitiony. Curing discutsions, the teim
identified that the licenice hud Tiaited 1his review to Bhe collectlive
eizerience of the Involved pericanel (Incleding & technical
reerescntative of the goverror eminufatlurer). Searches of LERs, haclear
Flant Freltability Data systes (WPRDS), etc., had rot bcen perforees,
[he teia noted thal the Piceniee Rad sui=1tted LER B0l in whigh 4
single fatlore In the Kecere hydro Wasdaird gosernor 1yites wiy
Identifted which ceuld hawe rencered the asiagiated Eecwee unit
Ingperabyle,

The licentee Indicated that the principle reazon Lhgt farlurey of the
GAvernar 1yilea hid nol Seen esanined oore clevely wis that undervollage
corditiony would cagie a Givernar atnor=ality to be prespily 1dentifies,
The undervoltage denfce {Z75) was set at €91 and 1ty operation woyld
result In conneclicn of anzther Fomer supply aulte=atically., The tess
agreed the undervallage relay will eventually cetect the predlen,
howeser, t1 wit rot evicent that this wauld Be in wwlfficient time, The
governze fiilure echantes i3 ceirriled in aection Y.6.0. and iRdicates
Lhat 1ts Farlure could take Place over some peried of tire ane? mal
Instantanecuily, The detection time of Lhe urdervoltage comdition 13
critical Lo r.lablish the cormecticn of tpe alterrate tuzply to protect
Oconee safety leads. e teas conzluded that wWhticnal review was
heeded in the area of potential failures of the sovernor cantrol
spste=s, [See Aooendia A, Firding &)

A review of cperating eazerience Indicaled Thit the ourrall Eeowee
cetign Rad been vylreratle to 4 vingle fatlure. Sesera] LER Rad been
swiaitled in the past tea years a2ireating single failure
vulnerabilities, Theie were tdertified ard corrected 5y the liceniee,
M35t were corrected threugh equipzent eadifications. lhe Tigensee did
ral consider all credible fatlyre madey for Lhe Yecwer Gavernzr conlrol
rates and woltage -equlator. {3ee Epperdin &, Finding §)

The teas alic reviewed the argrre of rdependerce belueen L% crrile
FEATYENCY TOwer 30urcey and belueen thetr dlttribytics rileri,  The
tria found the licenses did ral conatder 2 tingle failure comcurrent
=ik Lhe Inlliating eyent LOCA/LDOP (et of the 210 aY Switchpard) in
the dewelepaent of Tables B-1, S5ingle Tatlure mralpris for Nepwee Hydro
Statien,  ard Table B-4, Sirgle Fatlure Analyiiy for the [eergency
Elrctrical Power Syates=s, of the CFLIZ.  [re Hitentee comsiders o4
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ariien of the 230 AV swilchyard fo be Farl of the oasite, and not the
affsite, power tivles pwen Lhaush 10 i3 Asscrited and aralypred a5 the
offsite power syites in the UFSER Sectio “Wd. The team considered that
tre 210 MY switchyard 1% part of Lhe off * srite= until Lhe conlro)
Tog1c isslates the switchpard and a singly fatlure should be considered
with the imibiating 1OCOSLEQPR,

ike liceniee’s current posilien reqarding treir definitien of the single
Fallure criteria and Fow 1T i3 applied in reference to the 2310 AY
twilekpard b5 1dentified for furlber Nol revtrw, This wil] be
1gentofees as IFD 5)-02-04,

& Frotective Feature Jisues

ire teaw ha2 teveral tomcerns which Irsalved the rlectrical protective
featores dizociated wilh the Feomes Bydro units, JU was coemcluded that
'noseme dreay the fealures map not e azcrepriale 13 the degree of
tafrly commensurale with the fact trgt recundint safely groups for each
Lrgnes umit are fed from one roergency power tuzply,

ite contral logic Byrastes a1l of ke Frowee normal suls=atic electrical
afl mechunbeal prolective trips cn an e=ergency start., The bypatied
gy intlule generator and turbine bearirq crertesperatlures,
rsilafherty, ovrrizesd, goverrcr ol gresiure, groeraler field qground,
At Bavimiw eacilatton.  The licenter wis asked to grovide analypsinfor
bares for bypazsing Theie profeclive trip, from Lhe peripective af car
Fecwte Lril powering all theee redundant safety groups. The llcenyee
mndicaled Thal the Sypatses were cansintent wilh K Fequlatary Calde
1.%. Heowewer, the Bacis fer Drpissing Feomee irip function: durtrg
trergency slart of ke uniIt was not Fully aralgzed or dacumeated, In
the Doorer arrargement, 210 the redundant 1cad groups are prwered by a
single e=ergency comer suzzly. ind 1RIS recessilater the dateclicn and
1uzlatiza of an aderrse corditizn in wefficient Lice to connecl the
altersute emergersy wiznly.  The licensen tnitialed PIP Q-07)-082] 1o
FEGeRl @ Sludy o LR subject. (Tee Rprandin A, Firnding 5)

The traz rated trgt the Feture eesign did est provide for orolection and
dretectioe of absormalities sueh 34 corr or ynder frequency cperalion
that mayp te eazerivrced by g single fatlure of 2 comscment in Lhe speed
contrel caresils, The auniliaries are not gratected for owervoltage
conditicny 4L might be przeriensed Ly an acnorzality in the voltage
repulator or 2uring o tuitatined DeRrsierd caedilien,

I Frrwee Jyrilegries

it= licenire pad compleint 4 srrgle failyre analyity of Frowre ausiltary
trancfersers JX. 20, ond 0 1n FO-00B7.  IRis analysis resulted in
mrralii i iy regiirecsaly phish gere retently ircorparaled inta 15
FoTadtFpsgmt e
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The ltceniee kad perforred single fallure analyses on the coordinaticn
ef safety and ron-safety €00 wolt iwllchgear proteclive devices Lo
1centify poterntial lasics of recundant functicons, The analyies had
resulted in hardwire eedificaticny and adawnlatrative controls.

.4 Cther Calculatiors

The teas revicesd olher englnerring caleulaticns aad dnalyzet during the
tpection.  Sooe Mindingt were noted: .

KC-CO73, Aurillary Power Syites Yoltage Level, Fev 1. [379/92), a
vollage analysis of the Keowee 600V ausiliaries was censlidered
tnce=plete,  Sectiens 70,2.3.3, 20.2.3.4, and 70.2.1.5 of Lke DED
refer to KC-0373 a5 a Bazls af the vollage adequacy for Keowee
autliaries when suralied froa any of the three potential sources
{e1ther Lhe Xecwee Gereralors via 1T and 71 transforeers, froa
Oconee Switchgear 110 via €3 , or the 210 &Y Switchyard via Lhe 11
ind 1 traniforzmers), XC-0073 analyres the valtages recorded
before and afler 2 Keowee slirl when fed by 13, 2K, and (X, and
also establishes a single baseline reference point, Thig
Selhodolegy utiltzed repretentative data and did nat censider
varbatiens in the supplied voltage levels. Ihe results abtained
wii the pormally expected but woltage, The calculation sheuld
Rave oblalred the marirus and miniem eapected vollages and
rvaluited thete In view of esulpment voltage Timitations, The
=ariruz eaproled voltage is also an frsul to Lhe short clrcult
analyses. and Nigher woltage will result in increstes zurrents,
[n responie to Lhe teams coments, Lhe licenses reviewed the
calculatien and concluded that na operabilily concern extsled.
The licentee indicated that an additional analysis (EC-Unit-]-2-
0035) wauld be perforned. (See Eppeadis, Finding 2)

Tke Frowee 600 volt cable iiring caleulaticns were found 1o be
generally aceeptable. The tea= noted (hat technical standards and
Gulpul decurents eristed but intermediale calculalbons were nol
present. Three exazples were reviewsd and the cables were found
1o be sized per the Ticensee requiresents. The llcenses provided
4 cossariicn of the Oconee cable 392109 criterta ta the 1§70
Mitional Electric Code and [nsuliled Fower Cable Engineers
Asssclatien (IPCEA) P-46-426 which demcritrated Lhat the vables
=rre oiersized when they are routed in conduit, cable traps with
ratntained 1pacing, or cable trays with slngle Yayer f111. The
caunentalicn did rotl address derating IF power cables were routed
in overfi'led trays along with cortrol and inttrusent cabley 23
wib the cuse ab Fegwre. The teas could mot eitablith what cables
were In whal racewdys from the docusenlation, [he erfsting cahle
tray 1111 and contents of the traps and M2Ing was & concern, Ihe
licenire indicated Lhat they were gaing lo inventory the cables at
Fiiwer in & marner sizilar to the process at Ceonee,
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Calculaticn, 0304328, Revision 2, Cperabllity [valustion for
Lecwee Load Cenlers 1X and 21 in Responie to PIR-4-031-0319
(9/23/52), wis reviewed, ke analysis addresses operability of
the Keowee auctliary equipment power wipplies {1X, 2X, and CX
transformers). 11 was noted that im certain scenarfon, the safety
related electrical aunilbaries for both Kepwes unity could be
iuzplied fros only one Kecwre ynil. Keowes powers all redundant
Oconee auniliaries during 4 DEE, It i3 esientlial that abrorsyl
valtages and frequencies nol degrade redundant equipsent. The
eculpoenl hisy woltage and freguency Vimitations: some critical
perfor=ance characteristics of the electrical eguipmenl can be
asversely affected. The licentee initiated PIR 0-0%)-008]1 on
February [1. 1953, to adirest this iytue, {5ee Apmendin A,
Findirg 2)

This calculatien, OSC-4378 11 alio ured 2% 4 bazis of Keowee 600
voll breaker cosrdiration, Ihe caleculatien tdentifies that
teordinalion probless exitt Belween load cenlers Mater Control
Center (MIC) supply Srealers and the MCC mutn feeder brealers and
recormends corrective acliens, Ihe torreclive dctiony have been
izplesented. ke licenire 1dentified one erawple that Rad rat
been corrected. The prodles way miscoordination between Lhe load
cenlers and safely related MIC 125 and 215, The eensee Judged
Lthis 1o be of ro concern &% Ihe MCCs powered 4 safety load (1he
standby battery charger), which 1y not reeded ot the start of the
ceenl, [n review 3f driwing K-702, Rev {4, the leas also roled
that the Spillway and Intake Power Punels did rel coardinate. ike
twd major criteria utilized in Lhe development of the analysis
were discunied with the respensible englineer. The first
contiderallion wat that a1l Eranch circulty feeding safety-relaled
teads shall be cocrdinated such that mo overload or credible lault
en 4 safety-related circull can disable mere 1han oae rafely-
related power distrituticn string, Ihe ather criteria was lhat
branch circults feeding nen-safety-related loads froa safety-
related butses shall be coordinaled such that no overload or
Credible fault on mon-safety-related equipsent can disasle any
safely-related power dastribulion itring, The tean indicated 1o
the licentee thal the criteria should be clearly stated in the
DED. 41 1t ettablithes the reflerence boundiry for Lhe devign of
his particular festure,

Calcuiatien, WL-0076. Fev 2, daled 871788, Yoltage and Duty Cycle
Calculaticn was reviewed, and il was nated thil there wiy po
diicurston of the results constdering the equipeent valtage
l=itaticne, Otrer caleulations were in progress 1o eramine the
dgequacy of Lhe ezergency starl channel) {05C-5077) and the
ddequacy ol the voltage to the gererator field, generalor wupply,
ind 11eld flash breavers (0S0-50%3). [he corprehentivencss of the
sccpe of Lhe swepplesentad calculations to esanine valtage adeguacy
at the componenl level aheyld be censtdered by the Yicentiee. [t
wat al1o noled that ¥C-007Y was an Inpul to thiy calcuwlaticn that
wit taiued subieguenl to the Isiue of KC-DOTE. &y g retult,
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FL-03T8 =ay require wpdale,  The ligcestee shayld idenlify the fell
itcpe, and cozplete 1ndividual voltage compoment calculaticns for
Lecare,  [bee 2ppendin X, Finding 2)

O3C-4533, Fewivien 1. Batlery Charger and Safely Felated Inverter
St2ieg Calculatien [1/21790) cemanitrales the ad=guicy of the
ertiling Kecwre charger s02e bared on RC-SOTE, 4 ene hour
dischirge rate, and supply of comlirezus lead. An e roved
charger, whick the Dicensee stated wis cn erder, will peet an B
Rour dischirge rate and wepply contiryous lead.  This charger will
eore clevely comply with accepted indastry practicey in thiy area.

Other caleulaticny were reviewsd, Jheir Bcthodi, atiu=ctigny,
resuits, and conclusient were found to Be reatiitent with the
Ticensing Bases.  These calewlatioas were: K(-Unmit 1-2-0292,
1/28/5), Feowee 600 ¥olt Distribution fault Study, LU=yt ].2-
CL2L, 7721)92, Kecwee 138 LY Erraler Fault Study, and KC.007%,
Sev 1. £/9/9), Neswee 175 ¥DC Baltery lead Test Feport.

Oreration of The Kecwss Unity
[eergency Start Crerationy

Follewing 4 DEE en an Coeree Unil, the Fyaro wnits will be rmergency
aried from Jero speed, and will sccept a svingle bloch lodd wilh the
Kecwee voltage and frequency 43 low 4t 508 of their Faling.  The Legmes
units may [and often are) crerated to gererate pealing power to 1he
tranizisvicn grid,  The practice iy to load to The unily In eecess of £0
Md 1o Timit lerg ters degradation of the hydro ixpeller due to
Caritatizn. Unler these conditiomny, and follewing an emergescy start,
the unil 1 discornectied from the srid and then reconnected Lo the
Oceree busies tf regaired.  Thit wecuence includer tripping of the
culpul bredher, 2 Toad rejection, and results 1n an everspecd condilion
e the Kecwer wail., Correction 1o the Dicnee busies will then ooeur
before full recovery from the oreripred condilien, These starl and load
PEQILRCES Create voltage and freguenty eicuriiont on the Kecwes oeutput,
Since the Krcwee LAil powers the recyired tafely related loads for the
Ocermee unil, 1he ability of The begwee gererator 1o =aintatn vollage and
frequency within Disity that would pot dfveriely effect thre leady 13
eritical,

The teas corcluded that the Ticensee lached waificient amalyiey gnd
tests Lo fully desonstrate thal Reowrr wiuld perfors ily function under
thesr conditions.  Tramtiest vallage aralyiey were comnleted for the
urderground path and dre planned for the ceerbeyd path. At the
Eceginning af the inipection there mere Ro analyies, exvsting or plansed,
whilch alequately address freguency perlirsance, - a1 a4 rewglt, Lhe
elfecty of ke Iregurncy Lranzienly on the cziiraenl Rid nat been
edaluated,  The tesm wis fat able 1o eulablinh Thal Keowee had Been
vaergerly started and loaZed throusy the currbead path or that the
eolaling teals fully bourd the geiign.  [Ser Arzendin A, Finding 1)
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=letron of the nurr=syd sollage analgnis and tesls to dreontirate ke
hity of Penmer 1o atart, atrelerale an? arerpt 1ol mere ooen 10ess
e bhe D20 #fioet amd Jotcmented 10 4 Perarentes lo F1le dated May 14,
P 3%a ligpmnes wirplezenled the cee=s et atalpiis wilk
rhota dregritrale thal Feouwer would fumttion w i hout

2y aueiltariey when started from rern iperd,
atlitre=glly Licemare progided test Jdata which dimonilratled tFe
SRV rapabeiaty togtart, argest dfpronimitely 18% of the mirimy=
cervtted LOCATOP Blacs Yoad, ard the mqaizm Frapected LODP load, ard
LR lEr gty with TRes InazinT wilfhin JB secords, OLFer dati it progide)
mharh Jemeeilrated thal t5e becwes yrils cnogld atcomesdate arproci=alely
N o the eaperted [I2A OGP tlace Ieed,and 43% of 1re [DOD Toed, bt
Fa Lims Dura=stery arre ferlgted e [he Trsling,

D Thee JO5E
trfurzal amal e
fepradaticn of
i
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T rir Teits wlre Foglree] p The tram ta eistabloch 3 lesel af conf jdepre
TTAl e preer apite= 210 el iger the require] frerginey Core Coaling
Lestem [E103) flews wilhin the Fegutre] Lime (4B 1rcendy] wia Lhe

celernrsund puth N analptes or teits were  deadlanle 1o 4ttess ke

perforzinee of Yhe s=rrgerl; sower Lrvien when Tecwer fopds Ocomer iy
TRE werrmes] Dath. TRe legm enerlgaped 1540 while rocrgerey starts fre=
drrnotperd should be beund By e eryiting snalpers, conrection fros
"1 ESerationy akt term rrcnurry of 4n tarriperd condition regubre

¥

atiittenal rualuaticn The b iferty 0t the aralyies dand teuln on margine
mat rAC drfermirable.  Tke licrmsee 1adicated that thecn shialgies and
writtiztal fentirg would e comnleted this pear.

Lhapter B T 2o [ff52s Feciare? 1R drimrm arcept fuld FREFSERAL § Ditmer
I5ad a4t 10 arrelerates from deta to full speed within 73 secendy frem
FELEIDL S an energerty 1tar! sigmal,  The Leans fourd thie FEquiresrnt
“al Leem Tranilated irto the T% 4t 7Y srcpads. This was fdemtified in
=¥ Homi e P, ke fpreee? Pimirg requlre=ant wys TSl ated im TRe Yeef

LEE g T

" s

el Date Juating
Tre UTBAZ stutes 20,0 1p. tapabind oty gf ke BE.S WYL Frtmew untiy to
berbitasasly earey o earizme= Goud of 2] ik had been analpred, The teum
Irterspred] R0 LA pp emgl irdlpsis kgl bern ferlcr==d In THiS sreq.
e lireniee Rad eatahlpited the wiril cair Ioad preafiles, cestiderirg
he Yramuienl gmd clpgty state, [Eat are 1 eafeys of Ehose wtated gm
e UILZE, Ihe tean's reyiva brdtraled thal the [DEE/LDOP and Lhrer
I LR sreraries fepreten] the wirat e Tuads a=d thetr loat
sruliies are stgmifrcantty Rigrer than the L1550 Toatings. In thowe
lnat teguenres that rermect the 1oats ot redured Froase vallige ang
freguenc g, e qmitrgl lnad srdr wnyld be lray than The =animom,
rerarr, unger Gther arcidenl confitines, the lngds cam be gorpec e 4t
et aultage god frequent g legely goq thgs thr Toad Freal may e murh
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Greater,  Ihe teay concluded thatl since the ragnilude of the loady
effecls the 2%ility of Keowre to eest 1ts funcliena! goals, the specific
tourding load profiles sheuld be indicated in the DED.

1.3.3 Load Seguencing

When Fecwee recrives an eeergenty slart, ke reguired Ocoree electrical
Toads are suzzlied pruer b cre of the following load secuences-

[f Keowee wat rot gemerating ta tee grigd, and there wii 3
LOCAALDOP, the lead wauld be conrected by the [PSL Lo the Kecwee
unlergrousd fath Jrproatmately 11 secondy after the emergency
STarl was Initialed. 21 this ties, the valtaze and freguency
Could e at low 43 50% of rated. Efter the load was conmected,
the unil should cemtinue to acceleryte Lo rated voltage and speed
(frequrncy) within the 23 srcunds prescribed in the UFSAR, [f the
ather Krceee unil did nat eslybligh voltage In sufficient time,
the loady of the non.lOCA Geores uhils would alio be comrnectied Lo
the underground path 4 early ag 1) irconds after the emargency
rtart.  The functiona) Yecwee usit would be at rated speed and
vollage a1 TRAt Time, The conrectioa of this load resulty in g
frequency decreate that ceuld fast several seconds and affect the
serformance af the reguires vafety loads at all three of the
(kchree ynits,

Il £ecmte wit nal Gereraling to the Grid ind there wat & LOOP, Lhe
Cieree lcads are conrected in itprocimately 11 seconds by the
FFE-;' T.,T\.trﬂ.

1! both Fecwer uhily are generating to the grid and an FIETGEnT
Start sigaal was recetved, the wnits are trigped and beqin 1o
Gveripeed. Ihe Unite alio eazerience an overvollase a3 a resull
of the Toad rejection, however, Lhe voltage reqalator acts to
rapidly reitore the veltage.  Test data indicates thal the
Gerriperd fedds at 195 rpa on Feowee Unit | and 128 rpm on Keowee
Wnit 2. (The actua) value varies wilh lake elevalion and Kpowes
loatirng.) ke leads (for the mom LOCA Oconee wnilt) would be
wiplied by Xecwes wia the overhead Palh within & to T seconds
dfler receipt of Lhe eaergercy Start signal and while the unit was
rrcovering from an oeerspeed condition,  Jest results indicate
thal the Frowee unit would be belween 1J2% and 138 of rated speed
and voltage,  This evrrfrequency corresponds to about T9-B2 My,

secticn 15.8.2 of the UFS2ER, "oy of Power Aecidents® sfates Lhal Lhe
regdieed Ocoree safely related loads cas perfora Lhrough an
aeerlreqaency trantient lasting 40.40 seconds, Agparently, this
informalion was relied upin 1o wubitantiale thal 1he equipzent would nal
be deqraded durirg tre sbave trintient conditiony, MHowever, the
Ticrmiee was ol able to relrieve the aralysis, or provide the trchnical
Batts for the statecent that the electricai equiprent can wilhstand the
transient,  [Ses Appendiz R, Findirg 2)
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1.3.4 ¥eowere Operaticnal Contraly
3.3.4.1 Dverall “ecwee Cperations

The Leas noted that infor=al eeany of control were tometimey relied
wosh reqirding aclivities within the hpdro tlation. The condeniing eode
of greration of the Xeowes unlty, which had not been fully aralysed and
thas was not authorired, appedred tp be tully cperable and controlles
cnly by the fact thal no specific procedurs eaisled Lo support auch
oreration. Deficiencies such a3 prodlen intbrusents were not formally
trached fer resolution and In to=e caiey were nat labeled, The level
373 preitare in each Keowee unit s gorerncr ofl presaure tank wis
critical 1o the cpersticn of the hpdro units,  Thiv level was miintained
52 saniltored (hy the Cperdlory) through Lhe uie of two pleces of duct
Lape on Lhe tamk sight glasy, By eraturement and reference 1o the post
inttallalien testing data and vendar Einuals, the teas werified thal the
Tape =arky were I8 facl at the proper lewels.,  The lewel witch which
4Tiuales an anrunctator on atnores) tark lesels kad rot been calibrated
nr lested. The controllers for Lhe heaters tn Lhe turbine guide bearing
e1] 1ysteas for the units were 30f at difl eent values,

Gur 1o seweral eguipeent probless and 3w recently ddentifind deyign
PRiurn, ruemerout Jdzindibrat bve controls were In ellect on Lhe Kegwee
eRatpent. The following 13 4 Tint of the wignificant 1temy:

e Lo a probles tnvalving whar! cirgyit ratingy, the alternate
feeder brediers to seorral Youd conters were Lagged to reguire
eriry Into dn Li=iting Conditica of Creratiom (LCO) 4F wlilized,

The disconrects for 208 7 were tagied’lothed cpen dur to a4 Jore
relay protection 13sue amd alin due Lhe uir of a ron gualified
Feedlr parl in the breaber,  Ihese tatuet rettricl the Fleatbilaty
of the nareal lorglers Fecwre aligreent,

sen geaerating to the trammission grig {enly unil 1), the Vecwer
Urtl was atwnistratively limtted to 2 easteas culpul aof &0 Md dyue
la 4 patenlial oweripesd trip concern, Ruleaat ic Cain Centrol
[AL0) mas alie rat wiilized on tte unil 1o help rrsure That this
Timit wan mot ealerded,

The Yecwer AL auetliaries are Fiintained i 3 reguired aligrment
atd in the “ognual® made dys 1o probless with the Julo=alic
tranufer yyiten

The teas Jid rat tlentify any safety related furclions whicth were
directly or adwersely aflrcted by the uie ef 1kere tnformal
at=iniitralive centrols, Adeilicnally, 11 should be roled thit tince
the Beowee cperaling staff consinty of five cperators and Lhrre
teekniciany, rare forsal rethods may rol b reguires regirding Fost
ssurs,  The teas chierved That Frocecdural ceszliance, Independent
werification, and tagginyg scliwitiey durirg aainlenirie Jelivities were
apprepriele, It wis alyo nated tRat the procedures adireviing remarg)
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ard resltoration of Kecwee Staticn equipernl were highly detatled.
~idibierally, ot wis roted Lhal the seeeral quality of procedyres which
B2 bren reviied or wrilten within The pail 1w jrary By Leowrr
pericnnel wis gaod.  Procedures which had netl Been recently reviied or
which were not directly controlles By Lecwer pericenel, werr nat a3
detatled amd 1n several inslamces. meedes urqrading,

During the anspecticn, 11 was poted LRat (ke bnowledze and shilly of rhe
becwee Trekailcians way heawily relied trzn.  The Kecwer ooeralors are
limited in their intwledys ard caza®ilities ta sdfresy abroreal
tamditicny or eouipsent =xlfunciteny that ocour. The comnan practice
wader suih circumilisces wiil to contact the power iyilen dispatoker a=d
the Dicnee Conlrol Foom  and guiil IRe arrival el the techaictran cmiite
to aldresy Lhe provles,

0 Miterdd) Comrdiliems

Ealensive tours af (he tecumee factloly wemr comtucted. Ouerall
hrutebrening and control of costurtibles was aperopriate.  The turbine
wheeipil areas contaired escertive corrosion Frofucts on the wally and
an edudifeenl woutled on 1he walis, S=me 1=311 drivii wan naled wnder
the mitehgear In the battery rowa.  lhe leas impecled the 1nlericr of
weweral eritical central Cadinely, the coverrar enciowures, vevera) ALE
LEETdri®ments, and both gererator encloverer. In all of the areas, p2
dILErezarzies were nated.  The interior of the upper porticn af 1he
GRaernsr Cibdtrelts wiy raled 1o be farticuldrly well myintaines,

1 Fecwre Selzoint Centrols

s Lipgie tertrolling docu=ert for the seipaints of Kecwee eTATENenl doet
not enial, {Electrical relayps are an eacenticn ant are litied Wm
5C-4100).

White recently redived procedures under the centrol of the Lecwre laf!
certim the recestary ielpointy, =yl elher procedures o nat confam
the selpaintn,  The partial Tistings of setpoints én rol contain
tolerarce aterptance bandy, Periorae] perferming aztivitielr refer tg
Crawingy a9 saselizes rely on persengl bncwledge to determine
iripainty. Often, the a1 fourd ar ay left srtpointy were nat recorded in
Lhe protedure, One roamale way the Lelting of Ferminen! Magmet
Cereraler [IM3) sreed switch Fusher 4. Their spead wwilches Play a role
i the gererdlar’s respenie durieg ga rrergercy wtarl, The twilomes mad
been tel Lo actuile al 50 rpa by reference 1o 2 vendgr gravided listong,
Questioning by the Tean led to the ader®ificatton tEat the setpoint wiy
Pisted a4 6% rpe e twa of Uk Iicenser”s drawingy. T licenies
achncwledged thal this pronles ruisled an? plany were beipg made o
carrect the problen.  Hiweser, 18e teas could rot lecale 2 PIF thyt
wWenlified thas dvwue,  (See Arpendin &, Firdieg )
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Triting of decwer
“tvlew of Yoltage ang Freguercy Amalpses and Trats

Phe DED states that the wzltage adeguacy far'Lhke Oceree safety bus loads
=i Ted from the wderground power path was gccumented in calculation
G50-2848 and OSC-3535. Tre Vicenses advited that O5C-24484 presents the
wifil cdie analyses,  Kecwer analysis {O50-2448) was performed using
Centirusus Spiten Madeling Frogras [(5MP) to aralyre Lhe Lranslent
rzltage performance at Cco=te when frd by Ercwer via LRe underground
rath. Sieilar amalyses, aZdressing the translent veltage performince at
Oreore when fed by Eecwee via the overhead, were scheduled for
ceepleties In the spring ef 197, ke licenyee had concluded that the
utderground palh wit Lhe wars® caie valtage responte 4% there wiy more
t=sedinte ta ke unfergrocnt circwll, Ihe tear concluded thatl this wais
arpropriate o Lecwer win started 4t gers iperd. Howewer, connectioa
frem geid eperation could resclt in an cvervollage condilion that wai
RIL DoURled Dy the underground amalptls,

Fmsulficieny aralyies Falst To cetermire fke frr:urnr; respanie of
(rcere under differes conditicns.  In responie to teas questicns, Lhe
Ticentes 22dressed the offecty of dhrareal frequency when prwering
Deoree wia tre uaderground path,  The [£D did not centider the freguercy
resforae of Fepwre 4md 115 2otentia! “ffectls on Dcones,

The eristing tranglent voltage aralypsns avsu=ed TRat the 13.8 A¥
WOEFATEr wai an infinile bus with terminal woltage constant at 13.2 WY,
an 2 the frequency constant at €0HZ,  These ariumptions did mal appear to
w= valid at they did ret reflect teat tre waltege ard frequency coul
2= av Tow a5 50T of rated when Lhe loads wers Initially cormected, |n
reipctse Lo the Lean s ehiervalicrs, the llcentre puriued a dynaaic
voltage and freguency andlyiis uiing the urderground path, The dyrnaate
atalpsts wat zerformed wilh 4 rew soflaare Erogran that still required
salidaticn in aresrdance with the licenser®s 0A grogras, Eath the
cristing dymamic pnalprin ard arialysis perforned during the EDSI] had
Pr=itatieny.  The £5%2 could nst codel the vallige regulilor 6r 1peed
ceniral dyramics and the soflwire uied in reipenie to the [DSI)] cencerns
wiuld rol sccept other tham rated voltize and freguency a3 the slarting
painl.  The final results of the wnalyies did rot enable the liceniee to
tolana actual ealtage and fregirrty wersus Lire profiles,

The rFerul®s af this Gyravic dnalypiis were provided to the 1ran ilenq
with realualion: of eguipeent performance when erperienting bath vollage
ard frequency telow acceptadle limits, ke Tiernsee substantialed that
fusrs wauld Le able to tuslalr the current Inruth assoctated with the
wndervallage transients,  Additiceally the licentee eralusted the
effectis of the transtents o safety related loads (MPIP, £FW, LP], 1PV
and K25 pupy eaters) and concluded the valtage to e adeguate. [he
cealuation of the Irduction eater performante resulted in more EAFgiIn
“Ram ke Drevicus analyses Pecaute the wolte/berty control Tealure aof
*he wallage regulater Timite the ratio to |.05. (e Ticenter 1nformes
he teay Lhat the Frower waltage resulator wauld follew Lbe 1peed
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(freciency) 4nd saintain the ralio o 1.6, As the starting torque of 4
=olor was directlly pregortivmal to ke wolli/kert? ratio sguared, the
reloeffect was 1Rl tRe motor provides 1,12 torgue to load =atio ang
starls Faster,  The teas coroluded thet 1h1s atialyily was appropriate 43
lorg a1 the waltage did not drop below 4 point that rewults in the =oleor
torgue Seing lesy Than the load torgue. Ihe licersre stated that 1he
oltane w3uld dip Belew 13,7 0Y for g 2azteca of 36 cyclen.  The teas
noled Lhal the amalyses devzmatrated thal the recovery could Like a3
Terg 4% 299 cycles.  The Vitemare Lhen provided furlber clarification
Rl ARe rerower)y cocury wilhin 35 cyeles propided the generalor comes
L AD ipeed withoro Joad, 33 URas wan mat Lee actual tdie, the tran
conciuled that further revirw of thit 1ivue Eay be warranled by [he
Tierniee,  This would erture that the valtyges not dip lew enousk 1o
Cluie ihr salor tarque [0 be less tRan 10y lpad and result i spurious
Trigzing of the Oecrer logdy,

iRy rediew of The dpravic analysen, 1t wat naled tRal the frequency
ni the Fecwre yuppljest Fower wat telew rated for 40 to %0 econdy.  The
PRam cencluded tRat the effecty ot th1s geerrased freguercy on the
perfor=ance gf tee LY loads =iy Reel 1o b evaluated, The litrnies
Pravided the Tras with 4 copp of tre BW tepical 101032, Fevision 3,
daled July, 197 CLOCS Analynrs of EAN'S 17772 Lewered. 1 0OP N§5.° that
indtedted Lhat Uhe time delay for providitg pawer to [C0S puesy way 2%
PCEnds dsiuTieg the siegle Fatlure of a diesel, [he Yicenire provided
widaled Information that aubutantrates 5% HPL How way reculred ta the
Fracter [ouslant Syste= (BL5] milhin 48 veconds. The EAW nalyiis tosok
P oeredil for flow before 49 tecoedy,  BUW wis alio dwire thal ere of
the Freewee wails wuzplied 210 of Oconee's cxrrgency leads. The Ticenier
torrelated the BV require=ents with 1hs retully of the electricy!
aralpsis o estanltsh thal thrre wayld be alequale flow, The undaled
Eld regort mag reed to te revtewed 1o confion TRty information. The
Picenser alin atdrezsed the effects of cperaticn belew 57 Hr for
fereni=ately 10 1o 16 seconds (57 M2 44 the Binima freguency that an
1Rdaztonn zalor can run when 4t rated valtage). The licemire indicaled
thal the drgreated current for this thort daralicn would rol caute the
=alar 1o URip or warrteal . (Ser Zrpendia A, Tinding 4)

The Ticertee Stated LRat the cortlutions of 030-2444 whould remain
acceplable, eagept far the valtage sirguacy evalualion on 1eme Jower
51105% butiri, whith were adirevied n parl by the abawe rguip=ent
vealualiney and GSC-ASEL.  The traa 214 ral concur wilh Thig
serclusien,  IRe feam roled Ehal the dpfamic analyiy results did mat
AGree mith the URS23 23 srcerd Lime regquirrsent and pare dtturale
tonstderaticn of the control legic would afqravate this concern., A
raAre dcturale regretentatice of tke getual vallage and fregurncy
PPApenie 2ay D+ required Lo asvevy agrersent milh The UFSER, The
Vierniee prowided inforeal lon Indicating thal the Feewee unit will
continee 1o arcelerate ahilp aceepting load due to the action of the
wpeed eontrol spstes. They were alin =ulr ta provice Tesd results with
Limes ia supporl tReve statercnts, Ia the pre 1530 Erergercy Start
irst, PIIACE10/61), shutdcen luady were bloch-Toaded pnto the Frowes
Ustt tn Lhe qame mapeer DAl wauld prrur in an virenl,  The tegl daly

e e -
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Mhowed LAl The Keowee Unit accepted a Block load of approsimglely 2 My2
ind redched raled speed and voltase within 18 teconds. The dala also
Semsnsiraled the actual freguency response was not what would be
provided Dy the dyrasic simylalion, Further analysis =iy be wirranted
In this ares. The teas concluded that the Ticensere should definme
dcceptadle voltage and freguency limitations for the Kecwee electrical
usiliaries and the ecergency power iystem, Riditional, acceplable
recovery tises from voltage and freguency pecursieny should be
1dentlzfied,  [See Azpendia A, Firding 5)

Eecwee Ferforzince Tests
1 Start amd Lload Acceptlance Terts

The ret results of these start and load acceptance tesls should
ritablish the cazabilily af the unit te start and accepl load within
srescribed perinds of tice. Theze tests skould alsn desgnitrate that the
freguency and woltage can b miinlatred within acceplable Timits, The
tean concluded thal the tes! results rewiewed Lo date do ral fully bousd
the design.  The licensee Bas agreed to perfcra supplesental tesling,

ite CED, xIC-0.C113-0001-000, regulrel werification of each Keowee units
abilitly to suzply a block load egutvalent 1o the Dconee ecergency load
requiresents, The licensee 1=plenented this requiresent by paralleling
Bith unil to Lhe grid and atsuming load 4t Ihe manimes practical rate.

Perfarzance tei! procrdure PI/0/A0EI0/16, Kecwee Hydro [mergency Starl,
verifies enoan anaual basis thal the Eecwes enits will start and
accelerdte 1o rated sperd and voltage within 4 cderigned tiee ypon
Fecelpt al an ezergency slart 1ignal. The unilt 13 loaded after reicking
rated voltage and speed.  In section B.3.1.1.1 of Lhe UFSAR it Indicates
that Xecwre slarti, azcepts load, and accelerales within 23 seconds,
This feature i1 no lorger tested, (See Apperdin A, Finding 1)

Durirg each Oconee unit refueling oulage lipproninately tws unity per
year), perforsunce procedure PI/0/A/0510/010, [mergency Power Swilching
Lojtc Tunctional Test, Lests the logic which aligas the Dconee loads 1o
the Kepwee underground feedsr.  Thig test tnlures proper breater
operatian,

A completed Lest an accordance wilh procedure PESO/ASDS10/01) which was
pecforsed prioe to 1987 wat provided., Thit test desonstrates Keower's
sb 1ty te start and accelerate 4 2 Mi& load block via the underground
pith. Subiequent %o the enil The liceniee provided the specific results
of such 4 tesl pe-formed on 1071785,  1hat test connected the 2 MVA Jpad
at 11 teconds which was fairly clote to the espected loading during a
DEE.  The test resulted in the starting and acceleration of 2 MiA ?ﬂld
to rated speed ard voltage wilhin |B secondy,  The requireesnls of
performince proedure PI/O/AYE610/010 had been relused froa thowe in Lhe
pre-1587 procedure,  The leant it currenrlly perforsed with 4 2 HVA blecl
Yaad cenmectied 1o Recwer after 11 reathes rated speed and valtage,
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ke rotl rigorcus test dfveiry 1o be Lhe Octchber 19, 1532 event. Ihe
Picentee srevided inforagtion Concerning the loa2ing of Lecwee durirg
SR evenl. TRI: event demontirated Lhe ability ef Keowee 1o atcent a

4 MUZ bloch load, subsesuent)y accested g Block load of 1.8 My with the
1 VUL ruemirg, and an aafitional § MEA block Toad with 5 Wik running.
Cozpariion of the loading of Thiy even® with ihe derign demonilrales
thal the wni® can start and atcelerate wilh 71% of the eaxious LoCA L OOP
inttral bleck lead and 422 of the maeimgs LOOP initial block load.
Himeerr, ro Tires were avgilasle,

The Diceniee alio previded 4 wsrury of triting performed at the
Jitasier Pumo Storase Slalich, Qe sl 4l thal pu=p 1lorage 1taties
loecaled rear Occree were wery siztlar to the decwrs wnils. Cn 4 regalar
Baner, coe of the Jacatiee unity wit utilazed to start anclber Jocgiiee
W 3% 4 polor.  The Dicemire concluded that 4 J43 MR generalor wiy
ariing a 143 MVA roter. Further Cuestioning tdentified that the unit
Being slarted av 2 sotor was betng acconelithed wilh (e gale closed,
The actual losd cerreiponts to that cf the trertias of both the motor
42 waler wheel rotary and wis fageile? Lo Be appromimitely 2% of the
Hikine rating,  Thit wat 2 reference walue of Fower reguired to
malorize a hypdro unit, Ir reizomie ta further gueiticning by the teas,
the Ticensee al23 adwited that 11 tock 2-1 minules to 1tart and
dccelerate that losd, This test did rol aznear 1o be a3 rigarout 4%
ot®er teily ar ewerts

The teas comcluded that the rEILiing tesls collectively do mot Bousd the
gesign reguiresents. IThe licrnyee staled that s2ditional tetting would
be perforsed in 153) 1o cemcnitrale thal Kecwes can br lasded through
the cuertesd 43 reguired By the desiga,  [See Appendin A, Findirg 1)

1.4,2.7 Fated Lead Testy

The te4n reviewed 1hesr ferts 1o ensure that they adeguiiely
desanitrate the cazability and availability of the unils Lo carry 1he
conlirvcuy loads reguired by the 051,

The waily are routinedy parallele? with the grid at loady Buch greater
Lhan thate required by the DEL.  Thetre ceerdticay are perforsed cn g
frequent (sftea caily) basis, Curing the EDSFL, the tean chierved that
the unit aligned to the overtead palh way gererally rus at €60 M4 en g
datly basves,

The Jomgest continenyy Lime prricd of Keowee operalion wat thawght o b
thrie dapv. The tea=m roted TRy fre Fecwere DED wlated thal the Dpewee |
LRIL =ay be oreguired to ren contlinusesly for longer than there dagy,

3.4.2.3 Lloud Sejecticn Teats
These testy were FEvire=d 10 duieas the a%ility 2l [he Lromes unily ie

retect & L0 loe? witkoul electrice] ar reskanical dumsge to Lhe unit
oF the cenracted loads, Thetr teils werr c=pleted am 197 and vpcludes
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EERAFIOL In which one of Bolh unily were intt1ally genrrating to the
gr1d.  The sanious overspred recorded wat 155 ree.  Electrical
Fafazelersy were rol recorded.

b Feger Suppart amd Contenl Syiten Testing [yiues

Yevrral conoeeny were noted regardirg tealing of other safely relaled
coaperenly recesiary for the coeralion of Lhe Krpwre uails, By virtue
ol the fact thit the Kecwre uails are frequently operaled to wpply
Piwer 1o LRe Lramiziviton grid, vigaificant pariton: of 1he Kegwee uaits
are furctionally tested at freguent intervals, [he team focuted en
thote spstems not reguired to perform Lherr fymct ion durirg cperatlicn
for power germeralion, Bl peceiiiry for rrergercy coerationy,
Imiprclion wai ¢ontered gn thote specific components which ceuld either
Presel an reergency starl or tould result tn the lott of onil under
rrergenty el conditicns,  The leds noled that the 15 did ral contain
tealing recutresents fer Frowee eethanica! support tpitens,

Eearnesiey were identified tnsolving the testing of several lubricating
ail tyiteas eizential 1o the operation of tre hydro waits.  Altkaugh
teme lelieg of the [ powered turtine Qaice beartng all pumps were
seing conducted, i wit ral corslele 1o rniure Lhote puToL wauld
furction proserly o supzorl Fecmre cperalicn when reguired, [lhe puspi
wiald be reguired to eperate in cave of 4 lois of the Cegwee suriliaries
[0 powrr) or loss of the AL powrred g1 pure.  Several safely related
lrael twitebas in the ai? iyilees which could affect the cperability of
the Feowee units under emergency lart condilions had ral been
callbrated ror functionally tested, Discussions with involved periorrel
irdicated that st least one of thess leiling Iradeguacies had Deen
previcuily recogniied and 4 tesling procedure wat under developeent ,
Durirg & revtew of 311 PPy and Pl invciving the Feowee facility, the
Traw nzled Thal this probles wiy notl adirerird in the spilen.  The tran

wai Infgr=ed Lhyt the protedure for testing of the swilches wat urder
dryelozrment

[hirimg reviews of chreulley ard devices irvolved in the energenty
lorhout Feature [actuatisn ef [he BL] relay resslts am tripping and
lothoul ef the unit under rxergeacy start conditiont), the teas
12eatified anather discrepancy. A presture swileh in the earben dloeide
fire protection tpstes (BINX) which sheuld actuals the ECL relay 1T o
fire cocurs in the senerator, had rot been calibrated nar furcticnally
tested. The circuitey from the switeh ta Lhe EEl relay had mot bern
Pected, [t was mated that durieg festing in accordance with Procedure
FEIOSAAIOU/ST terrra) ampunciator: would b ictivated by this 1a%e
FreLiure setich byl thote alyrmy were rot cheched during the Lest,
Spurtous activaticn or incperability of this circultry could adveriely
elflect the perforzance of Lhe Feowre Freerdting unily under errergency
start centitiomy,  This fosue was glicvined wilh licenier manage=ent on
Frlrubry T 1531, AL the clote of (he tnipeciton, Lhe Tteenses wis
trgrilina” =eihedy for testing the swileh,  [See Epcendin A,

Firnding £,

———
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[ was neled that performince meniloring tesling wit rol roulinely
serformed on the tafely related eechanica] cosronents [coolers and
PEDi] At Feowee. Dezign atudy GNS-021%, comsleled on Decesber 11,
1953, Disted 41) pumsy ard walues a2t Fecwee which 1hould be teated,
Arltons were slil] am pregress 1o des “Yop the necessary progras, {5ce
Arpendin A, Finding &)

thring the tripection, the traa 12enbified several valves whith were
rezulred 1o ckange poriticon for Prcees Lo pravide reerqgenty power, whick
were ral inCluded cn the Keowee acltve value 1is) (EC-00B%). These
valves were; | and 2 OG-7 [the goverror o) tank Float valves] and the
four cheth valves en the 208 a1r accumulalory. Jirce that 113t was wied
o celeraire terling requiresents, 11 shoyld be ceepliete,

Durirg revicrw of 1he Lesting asiocisted with ACEy |, 2, 1, und i,
sredediral weiinriiey were nated, MPAO/ASILEY /2 Impection and
Marrlenance of feowee 2083 and atsotiated Discormecty and Bus, &id not
froetde sulficiently detatled instructieny for testing of teveral
teportant cosporents.  The chech valve on the 3ir accumulater in eich
bredber are relied uzon to seal OF 2 problen oocurs anyutere in the ALE
AIr apites which wit commen to al) four ACBy.  Step 11.1.12 of the
crededure slates “lnapecl the check valwe™ and *repair er replace Af it
1 alickirg.® ke tren's revies of the dstectialed verdor manual
(#9-103-2%) did not sdentofy any guidance lor testling al lkese walves,
Theowsh ditcustiens wilh I periorrel who perform the A(B work, Lhe
teas congluded THGT Lhe actul) testing rerforsed wat adeguile to
tdenblify a ralfunzlicning cheek walve, Ceipite Uhe lack of ipecific
Galdance provided in the procedure, Lhe warkers were bnowledgeable of
how to dnsgect the ¢rech valves after the test. Ihe procedure also dig
rel conlain adeguile quidance reqarding teiling of 1w air pressure
twilehey ehich actuate 4n alar= an decreasing 3ir pressure, The tram
tonliroed that (ke swilcher were terted in accordance wilh the quidince
ProdiZed in LEe verdar sgrngal.

Feoste Madilicalicn Erdten

The design irput caleulatiens for sewrral sodificaliony were revipwed,
the tean concluded that the licensee did ol eslablith sdeguale deiign
rzul pricr Lo proceeding with the endificalion and reiling DED did not
tentify tpecific design data.

O%C-4757, Feo 1, Ilectrical Cesiga Irput and [Q Yerifacation for Urgent
Madification Oa-52517. Sreplaterent of *1° relays on Keswes Weitinghours
LB Ereaters (1212/93) wat reviewed, This calculalion was found to be
incorplete.  The reqiew Indicated thal the rodifical ion wal Incorrect in
thal if 1=plemenled a: prepoted, 1t wauld hase defeated bolh Lhe manyal
ard resate creralicn of the Brealer. 1he error way Identified and
torrected during irplesentation. The tedm concluded that The error wis
the resull of rol Tully considering the perfor=arce of Lhe touIpnent a2t
regatred by the caleulation, Ihe liceniree enly considered performance
with the anti.pusp fealuee of Lhe Breaber and did not consider the
perfermarce during =anual and resole cloture operalion of the breaker,
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C5C-4077 43 the design irzut caleulatizn supperting NAM-S7B55/00. This
=edificatien resolved 2 potential overload condition a1 a resylt of rot
tripping reactor coolant pr=p: whick would be operating prior 1o
dutomstically cennecting Kecwee 1o Oconee wig the overkesd path
follewing & LDCAJLOOP. The teas con:luded that the problen was the
resull ol the existing DED lacking apprepriate reference bounds for

Ttage and way ral adequalely supported by amalysts {i.e. overhead path
atdlyies were planned). 05C-4277 required Lhat RCB-1, ACE-2, ard PCH.§
trip on wwitchyard tsolaticn and added 2 feur second Lime delay belore
reciowure of ACBy 1,2 and PCE-9. The 10 CFR %0.59 evalualion fer this
exdification way completed in OSC-4023, cdated 85710790, The eoddficatton
aperopriately considered the timing Interfaces wilh the ECPs. Load
releclicn Lests and an urderstanding of the volty/hert? fealure of the
voltage regulator show that chinging this tiaing significantly increaset
the 2agnitule of the inttial woltage and freguency 31 the Line of
Brealer closure, Amalysen or tests to detanrirate thal the previous
centrol athese wiuld work without gegrazalien of the auriltaries aor
Cadiing sfuricul Trips had rol Been deweleped. Allowible mignituder and
caralizny of walltager and freguercy were rot tdenlilied in the DED. 1ke
142 concluded LRt this inforeation 1hould Mive Peen deseloped prior to
iezlerentiing the modificalicn,

Feview of Correclive Azltons at Krowee
toss of Smilchpart [went (October 1%52)

Av 4 result aof detatled reviews of the Leowrs initesy involved In the
Oitober 13952 evenl, the tean concluded thal 1n so=e areat, the
Ticenire's corrective actiony F3? netl been coomenturale with Lke
sigrifizances of the event,

Lthoush the developeent of an abnoreal srocedure for an esergency slart
rerdition atiressed some concernt regirding the aclic s of Keowee
cieralcry, the teax roted a weaknets in Lhe procedure. A signlficant
Vitue 1Centified a3 2 retult of the Oclober evenl wit Lhatl the Kecwee
cperatory relied eacessively on the "on-cal]” Eecwer lechnician, Revlew
ef the protedure and distutsicny mith Fepwee operatory indicited that
ke cperalor wauld nat restere the Kepwer AC avstliaries [even 1 lost
cdur 1o & sieple preblee) without chlaining permlsiion frea {he Leowee

tecknician,  The procedyre was tubieguently revised to correct the
Frobles,

The ezeraticn of the Fepwee hpdro units’ gaverner syiles wilhoul AL
#ower or dlvquate control a) prevsure/leve]l wis reviewed by the Lean In
detatl, Thiv 1ssue played 3 uigaificant role in the Deotober evenl and
Whzuld have been fully analyged by the liceniee. Questicning Dy Lhe
teax led te 4 better understinding of the failure wode of {he Kecwre
turbine wichel gates under the pantulated conditiens. [0 war concluted
thil the gates would eventually t311 fom & lows of oil level and
tonlirued operaticn of the uatt) to 3 "meclral® or intereediale
cotititon,  Thit position wauld be where 1he farces of the witer flow [an
Girected by the flew wames) are Salaneed oul, The ligenses's
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SILERILIETL wilk YRe wemdor indicated thatl this povitios would be Just
telow the “ipeed.na.logs® Qite pauition,  Lrewee lesting data indicates
PRIl IRTS posilion weuld mot suzport the resuired Ocones electricy)
12ads. Mare irpartantly, virge the asility of the gavernar to control
the michel gate ponition would be dofeates {very 1ocn after the oil
Pewel an the Caverrzr D01 Pressure Tamk {COPT) werl oo low) the gates
wizld mitially rezan im g Tived positicn deipite ary In;dtng thanzes
Flaced on the writ, The fregarncy and waltage levels of the elecirical
cewef Seing aerrlied to all of the Coonee reergency loads wauld nat be

centrelled.  The Segrated Becwee uait Eay ral sutomilically trip and

cerEIL tRe olker avarlanle unit to prosice Fomer, Informalicn irdicates

AT f all air presture were wdlenly Toit cn the gaverrsr tpiten, the

Saley wozld wery ragialy {w1t8%0m trgonds) fa1] to the "balanced™

porrlien, ke teas concluded that a4titiora) Fevicw by R licemiee %
-2 baved cr The fimgl wheerstandieg al the faslore mechanise.

DEFTE L Che [tarer eienI, Lhe 21l lewel im Bath of the Soverrer tarks
IV SoEreed Dy the Fromee Technician to Be abou! & tncres e the 1ight
lass. IRig legel! drprecimately correspondy 1o 1% lewel at which tae
Ploat value tmutde Bhe tami would syt am2 the caerrrar then berosey
tmiseratie.  Tha lean comclyded tha! the failure af ke licemier to
fally revics 1813 palential fatlure Eechantsm and underiland The resulls
sPosuik 4 Fanlure wiy 4 tigmtfigaat IILTICE

Curirg Lhe ymizecticn, the 2= rated the abvemce af am gwerall
matagesenl plin addresitng tee tecorparation of Ife Decwsr hyZro staflf
Inia the Ooonee cperatizny erganizalisn, Althzugh rumeroot aclivities
=rte Ih progrest wtich adiresied the chanar of erginilaticn and tome
Coleciivey Mad arpavently been informally establashes, na cveryll
fzntrallimg olan or srosages Liceline hid been entablished, The tran
rated tRhat calertive corrrctine 710291 were 1A Frogreil An 1one Areds,
S1GnHicant eflort mas being Seficaled Yo the establvskzent of Joo Tawk
“ralyiny (JT84) on Nepwer a2ligities, Discussicns wilh mirigraest
Irttalel thal the Dooree pufage eanager hal recently Reen Lashrd wilh
dewelesirg sugh an owerall plan, The tram conclcted that the lazh of an
Pverall manggesent plan Timited the effecttneneiy of 1he rewplutips of
1desttlied ivtresancrey,

Eeviewm of bocmee FIPy ard PlEL:

The Lras revtrmed a)) Fl9e amd Fles (arrze 1553) which imwclect The
Setmer Maden 22a%1em, Several probleEt were 12entified vrwolwimg FIFs
=RICh d02 ral beceve racalated 1o PLEY.

UE The 30 total PIFG clavuitied 4y Lress Significant Larnl warch
wefd Pewiewel, Erly leur Rad been glpaes, Fiay of the P19
dbeared 10 remair eren wrregeiyarily lorg virce corepstiye
ditvems kil beem fo=alpted.
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] Miny of the cpen PIP: were open well beyend Lheir "dus® djles.
Nomerous reports did rot Rare cue dates astigned, The fesa nated
thal in some cates, the correstive astisas rejuired were very
orcad in nature and did not consider thate cpen PIPs to ke
wrALnELIET,

PIPL were rot found for secera] ileas which Bad been previcusly
dentified by the licenser an appeared Lo eeet regulresents fer
Fereration af 3 PIP (er a #IB). [rienles include:

1RaZequate Lesting of Lhe o1l sypitea level suifches and
=l

tack of a centralling Fecwre tetpoint document,

ard revisien of the atnocrmal procedure for Lecwss ERErgency

slarl Lo correct esceisive rellance on the cn-call Eeowee
tecknician,

te resiew of tre Leceer PI7s led 1o the follewing majar cosclusicns:

. The =ajerity of the 02D ard SITA identifled {35ues were the
result of the Heensee reviewing the electrical iyitem: in 2

critical marner and oftes Involved Lhe recognition of timgle
Failure valnerabilities,

In 1532, there were 4 total ef nine PIB3 irralvirg component
fallures. Even witheal the rath of the “E-relay® istues,
that was a sigmifican! Increase over the ]-2 corporent
fallure PIRs repsrted in each year prior to 1932, Some of
the equipment fatlures 2t Feower are related Lo aqing cf the
tystes/ce=penent,

The PIFs Indicale that repelitive grebless had orcurred

irvalving the ACE3, the 22 ausiliaries, and the voltige
requlatars,

The 1732 PIRs kad nol caly increazed in nuster but alio teen
to invslve eore sigaificant grobleas than thase addretsed in
Previcas years. It was roted that 4 1=iller fraclicn of the
1532 FIR: were initiated as a retult of Farzal review
prograzs than in predicuy pears.

I.5.) Cprraticral faserience Fevicw

ite teas reviewed azplicable Nof ;- ~eitlon Motlces znd Bulletins to
azueis 4F ther had been revieeed ty the lcenver for azplicatility te
Fenwee,  The SITA kad identified (May, 1937} that Eulletin 73-02 "Pipe
wipport Baze Plates Desiges uting Contrete [spansicn Rnchar Balts,” had
nal been reviewrd.  The [icensee resolved the situalizn throwh the

tendltica adverie 1o Gaalily systes with no ancher balt probless
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lcenlified. The licenses altriduled the eacluticn of Kepwee froa
Bulletin revies o a lack of elear celinition of safety classificaticns
far Leswre pechanical surpsrt ipslens,

In Decemder, 1532, the Vicensee intbialed a cosprehensive review of
grerating erperierce documents [Bulletins, Information Natices, Ceneric
Letlers, etc.) for azplicability to Kecwee, [he review 13 targeted for
cespletien by Jure 30, 1571, ihis was addresved 4% an exacple of
Firding 3,

Telianility ana Aralibility of Lecwee and Lee

The 1e3= revicwed ke avatlabilaty data for Lhe esergenty AC power
spates for the pears 1559 Lo 1532, The licentee tracks tolal LCD Lize
for the Keowte wnits, In 1532, Lhe Frowee unils were unavallable for 4
total of 382.37 Rours which correspondt to an undvatlabi)ity of 4,4%.
The statien goal fer 1932 was 150 hours or 1.7%. In 1951 the keowee
Wity were unaratladle for & total of 1759.8% hoers er 2.1%. In 1930 the
Frowee unity were unavailadle for & tatal of 135.2) heurs or 1.5%, In
I559 the Cecwee cnits were wravallahle 265,43 kours or 1%,

The Ticensee daes rol currently efficially trend/track start fatlures on
the Ercaze unils, The licentes 13 eslablishing a4 Keowee hydro erergency
Frwer jource reliability progras and a draft procedure has been

deecloped.  The draft progras Vncorparates avatlability ard reltabiliny

trending and estadliskes trigier values far slarl fallures cn 4 Kepwee
wiil.  The progras will reguire that Intredsed testing be perforeed I
certain trigoer values are rrceeded,

The Lram reviewed liceniee cesoranduas Lo file centerning Keowee hydro
stalion orerating data for the years 1929 through 1588, The datia was
ctlalned By review of the Feowee tperator legs by licenire personnel,
Tte data Indicated that In Lhe eignt year period revicwed, 3 Keowee unit
fatled to start 27 tizes and It of ap fablurey were considered valid
fallures. A walle fatlure Irdicating that the unit would nol haye
slarled when an ezergency start 3ignal wis generated. The dala
Indicated that the Yetwre unils coperienced § fallures while eperating
Lo 1the syslem grid and 2 of thete fablurey were censidered valld
fadlures. A valod cperating failure indicated thil the unit would have
fatled to centinue cperating 0 an reergency start slgnal was prezent,
The dats indicated that ke Erpuce hydro station esperienced 16 valid
fatlures of 1he Keowre unit curing the 9 year period reviewed or
appronimately 1,78 farlures per yrar.

Beview af LIRs by the teas deternined that Feowee Usit nuzber 2 overhead
reergenty Lower path was Iroperable for an undeler=inale pericd of Lire
prior to Sepleeber 29, 1592 dus Lo an urdetected failure of an
undersoltage relay. The fatled relay was found during a post.
modification test for & medificatlcn unrelaled to the undervoltage
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relay, Tre relay In question had never beon furcticnally tested and muy
have bren falbled for an extended pertod of tive pricr to discovery
during the pott-ecdification test perforaed cn Sepleeber 29, 1992,

The teas nated thut an integrated tesl hat neyer been performed on the
Ercwee overhead F=ergency power path and that on October 19, 1937 when
the overhead power path war called upen 1o funttion during a loss of
offiite power event the actuatlion resulted in a failure of the overkead
pith ard & lo1s of Kecwee quelliaries on the Kecwee unitl supplying the
urderground path,

The data uied in the FRA amalysby for cosputing overall Keowee
rellabidity 4y prizartly compoued of events and teils which involve
Keowse 1tarly and subieguent loading to the grid. This data, while
uleful in delermining the hydro units ability to start and generile
electricity, does not necessarily reflect Lhe unity ability te provide
piwer La ke Oconee emergency buites.

The tesn reviewed avallability data for the three Lee gis turbimes
located a1 the lee Steaa Stalion which 13 appronimately 30 miles freoa
the Dcocnee vile. The gas turbires are nol tafety related., However, a
Lee qas turbine can be aligned Lo the Oconee standby bustes through &
dedicated Lranimission line to oeel cerlatn 15 action statesent
requireeents, The teas revicwed availability dats for the yerars 1939,
1991, and 1992. 1he teas delermined that at least one Lee gas turbine
wit available to energie the Ocoree standby bussies during Lhis three
yedr period eacepl for a4 16 hour ard 59 mirule period on March 20, 15%0.

Al three Lee gas turbines were unarailable due 1o 4 trantmistion 1ire
prehles,

Foat Cauies of Defictencies Identified in the [lectrical Distribution
Sritem

The tean reviewed Liceniee [yent Reparts (LERL) froa 1928 through 1992,
The LIRS were reviewed in thres functienal arcas, Ocenee Switchyard,
Oconee 1, 2. L 1, and Ceowee,

Ihe teas revicwed fachlity generated LER concerning the Deonee
Swilchyard simce 1923 and have identified that twelwe LERS have been
iubaitled Lo the %50, OF these twelye LERs, three of their were
feneraled dur 1o the Oesign Basts Docusent (DED) precess, one wat
seneraled due 1o the Lot af Offsite Power In October ef 1932, and the
rrosining eight 118y were due to ather various reasons, Of theye twelve
LERs, sewven were cdue to design deficiencies, two were due Lo
lesting/odintensnce preblees, ang three were due to operational
tradequacies {V.e, procedural problens].

The tean reviewed facility generaled LERs concerning Lhe Oconee Nuclear
stalion since 1988 and have identifind that seves LIRs have been
tubmailied to the WAL, OF these seven LIR1 tws of thea were dur 1o Lhe
DED process. ene was dus 1o 4n englneering review, and Lhe reasining
four LRy were due 1o alher Travon,
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The Teas rewipwed il:lllt; generated L[R: corcerning ke Keowee Hydro
Station since J32% and have identified that twelve LERs Bave Been
isaitted 1o the KRS, OF these twelye LERs two of thes were due 1o the
CED process, twd were due 1o Lhe S51TA process, two were due 1o the
Cperating Laperlence Progras pricess. and the readining 3ix were due o
clher various rrasoni. Of theze twelwe LERL. eighl were due Lo design
deficiencies, ore wiy due 1o testing preblems, cne way due to
cperaticnal Inadoguacies an? twn wife cue 10 component Tailurey.

Cenclution:

In 1352, there were five LIE: dai0Ciated wilh the Keowre Hydro Unita
cencerning deibgn deficiencies. Tke Eijorily of thete f11uey were
icenlified 31 2 result of ke critical review of the Keowee Mydro Unity
by the licentee. Marnl of 1rs deficrencies identified were origina)
cevtgn deficiencies,

In gereral, bated on the Leys's rreiew, Il wit delermined that the L[Rs
Generaled by Lhe licenier were due to the follewing:

Mail ceficiercties identified mere eriginal design deliciencies
identifbed during 4 programeatic revicw cenducled by the licentee.
Laizples of thers yre: Fotential cloture of [-Breskers en
cegraded grid voltage, incorrect relay setzaints cauting lockout
of the yellow bus, and single fatlure of proteclive relay Imops.
both the undergreund 30 owerbead paths,

0

The cverall arigingl design wit nat fully understood by
engineering or cperations. [xazales of this are: EBredker
Ferrorasonarce affecting €12, EPSL Legie Inoporable dus to fuse
rezaval during bredler maintenance, Lee line incperability when
adiing Mator Driwen Incrgency Feedwiler [MOUFW) pe=oi, and
arerleading of the Kecwre Hydro units due to an RCP mot tripping.

The TD5 i3 complicated and unigue. FPhysical separalicn 33 preient
but rol rlecirical irdependence, &n exarple of this 13 that all
valely butses fer all three unity are tied together when fed by
the stamidy busses through C1.4,

Testing of all safety related cexponenty hat not been accosplithed
on 3 periedic bavis.  The following are evisples of components not
being tested: M5-6 relays, Kecwer €0,, Necwse governor otl level
swilch, Yellew bus 11olate Tunctica,

Ercere lydro organiation wit functionally imdependent of Occnce
laclear S1ation.  (Ceeral) design of the electrical rslen witv not
fully underitond.)
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LEE EMERCENDY PCSTR STSTEM A%D 100 aY CINIRAL POWIR SYSTIM

The 16D Ko power distribalion spstex it Occnee consists of the Central
yuitchpard and the Lee (TG, Ihit systes serves 4 dual purpeie. The Lree
CIG sy3len serves a5 an r2ergency power supply a1 reguired by 15 when
the noreal cn-site power 1upaly At Keswee I3 rot avallable or when In a
L03.  The Central switchyard terves at a biack-up source of power to the
eff-site Dower supaly in & woril case scenario when noregl aff-site
prwer §5 loil snd the emergency poeer scurce fatls.

Fevlew of Design

The lea= reviewed the design of the Len E=rrgercy Pomer Spiles ard the
120 K¢ Central Switehpurd Systes.

Lee Fower Spitea

Tte lee [2ergercy Power Spites was reviewsd Lo ensure dleguate voltage
=3uld be avatlable to suzziy the Oconee azehliary power iyilea and alio
to werify that the spste= had proser protecticn and coordination,

Caleulation 05C-3253, "Yollage S1udy for Occnee Auaillary Power Systens
When fed From Lee Ce=hustion Tursire ia C1-8 Aurillary Transforzer® wit
Feviemed 10 eniure adeguale voltage wiuld be aratlanle al the itandby
Lat when suzplled By 4 Lee CTC. During the review of this calculation
L was nated Lhat tre [ee (10 wit zodeled 2z an infinite source, Ihe
Ticensee a5reed Lhat this 1curce was Aot infinite, The progras uted to
perform the waltaze study was nst cazable of preperly modeling the
SERerator 5o 1t wit treated as an Infinitle Source. [o ensure that this
lack of certervatize did not adversely affect voltuge lewelt within the
dasillary power systes, adainistralive controls were in effect which
Increated the culpsl valtage from the (ee CIG from 13,8 &Y to 14.1 LY,
Uther a2zinistralive controls which were in effcct when the Lee CIG wat
winlping the standty busses were the cdelayed lcading of load centers IS
and 15 en pon-LCCA unitts and pliting the atindby HP]l pu=p in the OFF
posltion,  Protedures were rediessd Lo eriure that all ad=inistralive
contraly resylting from this seliage study were Incorporated.

The teaz conducted discussions with the llcensee corcerning the Lee
vellage study, Specifically, tre ecdeling of the gererator in Lhe
vollage ttudy a3 an Infinite Bus. The licenser stated that the nest
revision of OLC-1290 would use the rew CVM coszuter progriaz.  [his
scfluare has the cazability to motel the CIG pore sccurately and the
infinite source asiu=pticn would be deleted. The licenice erpresied
confidence tri “ere wit ro Iemedlate reed Lo revise thal caleulation
because af the . ied contervatisn of incressing the culpal of the
Gererater to 14,0 WY, Aifitienally, the Lee C16 wauld Be 3l rated
oulpul voltage and fresiency whten placed in service. The licenses had
tested the reszonse of the Lee CIC by adding a load of tws 1809 NP
raters.  The Lramstent woltage dis tasted only 0.8 secends. After
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thorough review of Lhe Lee ecergency power systea the teas concluded
that the Lee (16 would 1upply azequate voltage to the standby Busies to
meel Toad voltage requiresents,

Central Switchyard

The teas reviewed the 100 &Y electrical distribution tysten under the
cenditicns ef transforser C1-4 being supplied froa the Central
swilthyird, The licensee Ras recently installed degraded grid
protection cn that lime. The eadificaticn packige ard supperting
caleylations were reviewed.

Calewlation 05C-4513,"Cesign [rpul Calculation Relative To NSM-52878,°
provided 2 voltage study of the dieriltary power 1ystem when the systlea
<4t being suzplled fro= Lhe Central imitchyard. The calculatlon was
uied 10 drter=ine the selgaints for the degraded grid proteciion 1yitea
for the 100 &Y syslen, Ko concern were nated.

Operation of the Lee Power and Cratral 100 &Y Lyitea

Frecedure OP7OSA1107,03, *160 AV Power Supply® includes encloture 3.10
which allows the PFB of 2 unit whose stariip transforeer wis out of
wervice 1o be energlred frem the Central swilchpard. Thit align=ent 13
nal indicated In the existing 15 or UFSAR,

In reviewing the Dzerating Procedure, enclosure 1.10, the teas noted
thal tlep 1.3 reguires at least ? rnergized transaission circuits
tonnecled to the Central switchyard, Ihe procedure does rot reguire
that both of these circulls not be Occree transalssion circuits, If all
generating culpul froa Doonee staticn was lost, the Central ultchyird
would als0 be ce=prealied and unavailable as a lazst resource when
providing ecergency power. lherefore, the procefure should be evaluated
to specify cne clrcull ceatng froa a suhataticn other than Oconee.

STANDRY SHUTOCW™ TACILITY

Tke teas reviewed (ke electrical distribulicn, sechanical systems,
cperalion and testing for the S5F.  The deslgn bashs specification for
the S1607E0071707 551 Essential AC Power Syatea, Spec. 035-0254.00-00-2-
14, Fev, 0 wit reviewed., The 55F wai detlgned to provide Lhe mecetsary
equipment with an Indezerdent power tource Lo achieve and saintaln hat
shuldzwn cn any or all Oceres units for up Lo 72 hours In the event of 3
station Blackout, loss of moredl shutdown capability due Lo a Fire a3
postulaled by 10 CFR S0 Appendin R, sadolage, or turbire bullding flood,
Ihe 55F consists of a diese] generator, diesel service waler syslea, 55F
WYAC service waler sysles, SST diete] air tyitea, 55F HYAC system, SST
aundllary service waler systes, and S5 AL Eiteup systen.  |n accordance
with the above deslgn basis docuzent, the 557 |5 nmot required to meet
single fatlure criturta since 11 43 2 backup Lo other exlsting safety
tystens dnstalled tn the Gceree unity.

-
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Beview of Deylgn

The tea= reviewed the EDS for the S5F. Calculations for ihe 55F were
incozplele. A fault sludy for Lke 55§ eleclrical ityilea hat never been
performed.  This wit fdentified as an cpen Item in the licensee's DED
for the cospletien of calculalion OSC-5091, The Tlcenter considers Lhat
the systea deslgn wit adequale for potential faulls on Lhe 55F
electrical systen. The liceniee Frovided three reasony for this
cenclusion. The electrical equipaenl wit the sase at equipoent
gurchised for the plant thus they have the 1uze fault guly ratings, 1lke
faull currents would be Tess within the 35F electrical 1yilem thin
faults within the Oconer units electirical systea becaure af veltige
dropy Lhrough the cable.  The S50 diegel generalor wat 4 1=4ller scurce
of fault current than plant fault Lources,

The licenser alio tdentified possible elicosrdinaticn in Lhe S5
electrical systes, Ap fcentified in caleulalion OVC- 1266, *Relay
Sellingy for 85I Facility ard Felated Equlpment,” 3 poitible
Biscoordination exlils belmern the ML I3 incealng breaver and the I5F
feeder breakers. 1his carral be delermined until the coepletion of 3
Fault study for the SST facility.,

Addittenally, a voltage stuly Mas Reser been perforsed Lo dogument the
adeguicy of wvoltage 1n the 33§ electrical syilea when Iy 14 being
wiplied froa the 357 dicse) generatar. Ihe licemsae Intends on
performing these basic caleulations Lo preewte an intreasrd conflidence
in the 330 electrical systen.  {See Accendlx A, Flrding 2)

The tean™s review of The KL Bikrup syites deternined thal the Fups are
required 1o deliver 75 goa through the reactor coolant Fusp 1eal
InJeclicn llres during an S5F event. The purpase of the 26 gpa 13 to
provide cooling wiler Lo the resclor coolant Fury 1ealy to =iintain the
vedls Intact during an SSI evenl and to maintaln LS {nventory. 15
3.1.6.9 states that lois of reacter coalant through reaclor coolanl pusp
edls and tyitea values to cereecting syitens (which veal to the qas
vert header ind froa which coalant can pe returred to the reactar
coalant spiter) shall naol te tubject to the constderation of 15 3.1.6.1
through J,1.6.7. An eaception that such losies when ddded to lealage
thall natl escend 19 gra. This 15 allows coeration wilh leshage in
racess of 76 gra which eaceeds the 4 mileup puzp capicity,

The team guestioned the adeguacy of 15 3.1.6.9 with respect to the S5F.
The Ticenyer slated thal LA Lrileria Tor =dbeun capacily 13 the reiclor
toalaat vyilea it bated upon Oeomer vperaling erperience and wvendor
inforzation rather than allowible 1% Teakage rates.  The intent i3 to
provide mabeup Capability 1o the FLS based uoon eeperlenze ralher than
citrese postulated conditions. The licemire alio Id=ntified that the
55F SIR dated £/28/8) ttales that the Capdcity of the 53%F EC makrup
subipilex s sdred to account for noreal FLS leakage and shrinkage. The
Tierntee staled Lhat Jeakage rates approathing the lioity staled in 15
3.1.6.9 are beyend the design batls ef the S5,
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The teas did rot agree with Lhe licensee pesiticn’s that 15 3.1.6.9 wat
ddequale 4y written. The tea= concluded that teta) ledlage eacerding
the capicity of the S5F eabewp pup could result in gueilioning the
eperadility of the cahewy puxs. The value ipecified in the 15 excerds
the required capability of the 55 pahewp systea. Thiz ltem iy
tdentified fer further ARC revicw. 1881 will be identified a3

IF1 §3.02-04.

Tesling

Tke dnipeciion tesm revicwed 1he procedare, IP/OJASCIR%/001E, =SS5 12%
VOO Batlery Service Jest and Anngal Survelllance™, and chierved the
actual test and results for thit battery survelllance. 1he results of
Lhe service test were consbstent with the talculaticns perforesd by the
teaa. Ao ditcrepancies were nated,

O3C-1132, 125 ¥olt DC Stasmdyy Shuldoen Facility Runtliary Fower Syiles
Eattery and Biltery Charger 312105 Caleulaticn was reviewed to verify
the discharge azperiges used to test tLhe SST 1324 Yolt DC battery 1ystensy
far the yrarly discharge test, This calculation Iy cenvervative and
fully tests the capacity of the Batlery. Ko discrepancies mere noted.

LCE YOLTACE €00 WAL A0 5fLCa
ECO/IC3 VAL Power Syste=i Feview

The tean reviewsd {nhe £32/703 vAL lew s0ltige power iytlen 1o sitess
Voad current and sharl circutl current cazabilities, wvollage requlation,
srolection ard coordiration, and wirgle failure criteria,

The tean concluded that tre £32/228 YaL Yow voltage power and 125 ¥OC
irslems were capable of susplying power of aZeguate woltage to
vafety-related loads and thal suificient redundanty wrists to enable the
iysteat 1o function despite o single faillure of a 1ifely related
to=pcnenl. The Lesx roted that scee worsl case icenaricy were not
considered in caloulatieny, Byt preliziniry calculaticns provided during
the 1nipection desanstrated eperability. It 1t eapecled that these
caleulaticns will 2 forzalized to confim the prelimimary reszite. In
432LIgn, the tean noted thal teslirg uied to demonitrale crerability of
egalpoent al woltages lewer than einulacturer's guaranteed minieyay wis
Tess 1han rigsrous, and, in so=e caird, resulls were non-contervatively
azplied,  The teaw did note, hrweser, that testirg generally
deoenitratled wide earging of avitlable valtige 30 thatl this dzes not
predsent 3 tafely toncern,

Voltage and Short Circult Cadeulatiens

The tras determined that voltage caleulations did nat coniider worst
Cate srenartes. Calculation D50-20%9, Ocuree Unit | Yolt:ge and Lead
Study, ([without loss of off-vite Femer) 812 po. cennlder 3 3ingle
fallure coniisting of the sporicus agolication of a lirge unickedaled
Taad.  Since the 16D vol? IS bustes are Interconrecled, saltage effegts
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Cauted by such a failure would affect redundant 1alely strings. The
Ticentee provided prelinlmiry calculaticns which decanstrated that
trantient and stesdy state voltages resulting froa this icenarlo would
be 6T and 2,51 lower than previously amralyred, reipectively, but these
were bounded by werst case vollages delermined In calculation OSC-2844
for 4 LOCA/LOO? fed by Keowre through the underground path,

Melther calculation OSC-20%9 nor O5C-2424 conyldered waril case systen
allgnments such a3 a feed frea an alternate source. Preliminary
calculationty provided in responie to the trean's questicn demcasirated

that wollages at safety busie: could be appruxieately 1.51 lower than
previcutly amalyted.

Valtage at the teratnals of MIC centrol clrcults had rol been
delermined. Preltmimary calculalicns provided in responie to Lhe Lleaa™s
Ingulry showed voltuges slightly lower than eanufatturer's published
minteu=y for starters, B2,16% of rated wi. BSY reguired. EBite vollage
uted for this calculaticn was nat derfved from worst cide scenarion, 1o
tlightly warst resulls are eapected when theie calculaticns are
formalired. Alternate criteria cited in 05C-2059 were £5% for tize 2
slarters and 10.2% for size S stirters. These criteria were based on
teils of only cne cevlce of each 112e But Lhey were ronetheless [ersed
"Ainimon voltage criteria.” The teas ajreed that adequate margin
eodsted belwren the tested values and calculated voltage, bul that a

mare rigorous approach wat reeded 1o estahlish convervatl lve "Einima”
cperaling voltages.

Calculation 05C-2055 de=savtrated that all low voltage circult breshers
were 3pplled within thelr interruating ratings ercepl cne nan-1afely
brealer which was app)ied approsieate ¥ 2% in eacess of itz rating.

This condition did rot affect safely related equipsent and was nat
conyidered significant. The licenses had nat developed Justification
for futes apalied at voltiges s11ght)y higher Lhan publlihed ratingy as
recormended by the SITA teas. Although the tea= considered this 1o be 3
valld concern, the fuses In Guedtlon were used only In non-safety
etreully and would eaperience cvervoltage only durtng plant shutdown,
ard thut J1d not present a ruclesr sifely concern.

Frotrection, Coordination ard Centalrzent [lectrical Peretraticen
Frotectlon

(eordiralica docurented in calculaticn 050-3120 was adeguate although

there wit 3 back of coordination Selween MOC lead breabers and the MWL
feeder brealers In the Instantanesus region due to serles eolded care

Clreull breakers, load catle lesedince generally reduted Tault levels
wch that coordinilion enisted for faults at the loads, Arzored cable
wa3 uied and only one string was affected by faulls near the output of
breabers 10 this way adeguatle,

There was 4 11ight loss of coordinatien Lelmren the 600 VAL MLC Meeders
and cerlatn older sodel downilress 208 VAC MCC feedersy, Thia
mlswccerdinat lon wit In a2 nirrow rarge a%d wit nal 3 sigalficant probles,
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Protective cevices fer low voltige motors were nol eapecled to actuate
during severe woltage dips eaperiences curirg loading froca Krowee
underground since control circuit fuses were shzed for austatned
Inruihes and delayed contazter plikop was tolerable. Overload
prateciion wis Quersized to avatd trizeing of eclers and Motor Operated
Valve (MOV) mators could mithstand stall cenditiony for the duration ef
eipetled vollage excursigns.

The teia roted that Lhe Ticensre 13 r2l commitled to and does not cosply
with LELE-D17 regulresents for renelratlion back-up protecticn. In
addition, fereal caleulations were nat avstlable Lo cezonstrate the

adequacy of priedry protecticn. The liceniee 3taled thal a formal
calculation way 1n pregress.

Eguipzent Ratiegy

Calculationy OSC-448) and CSC-2GES cemmmiralied that ralingy ef load
cenler traniforsers wore adeguate for erpecied loadings, There was mo
caleulaticon relating o cable sising, but 2 revies of 3everal casles by
Lhe leans indicatled contervatine vizing for contiruous, overlosd, and
shart clrcutt loading,

135 ¥0C Instruzentation and Contral Power Syile=

[he 125 VDL Instruzentation ard Contrel Power dyile= wit reviewed to
aiteis Batlery capacity, syitem vellige, load and short Circult curreat
capabilities, protecticn and cocrdination, gnd single failure criteria.

Battery S12irg and Esltery Chargers

Baltery capacity calculaticn 0S0-7429 did ral contlder & single failere
cendialing of a faylt en the sysite= or the warsl cate cenfiguraticen
allowed By 15 which wauld resul? in three Batleries with %3 cells each
avatladle. Prelirinary calculaticm perforeed by the licentee
descnilraled thatl firit mingle woltage resulting froa thete scenaric:
wiuld be lower by 0.7% ard 0.57, respectisely, than the previously
dnalyred marsl case.  This differerce was rul sufficient to alter
cenclusions relative te tyites woltage a3y discuried beleow,

Calculaticn DSC-2859 dezonstrated that batlery chargery did rot recetwe
rated voltage under severely degraded grid conditiang.  Ihe liceniee
provided am analysts to suppert ozerabilily of the chargers Bul no tesl
data or verdar concurrence wis dwailable.  The Lea= naled thal reduged
Ballery charger oulput wzuld ral cause 4n Iz==ediale cperalnlity concern
ird that sustained cperatien 4t a vollage Jusl abawe the firsl lewel
prolection selpaint wis walresely urlibely., Tke licensee alio stated
thal 211 of the chargers would be realaced mithin tws yrars with
rquipeent apecified and tested to zeet the postulated voltage extrese,
Cn this basis, the teax found the condition to be arceplable.
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Per calczlation 03C-4653, Batlery chargers were s12cd 1o ceel the
exiiting design basis of a cre Bour daly eycle. HKew chargers will be
Lized Lo reel the JEEE-545 criteria for an elghtl hour duty cpcle.

Spstes Yoltage and Shert Clreutt Calsulation:

Craft calculaticn OSC-4276 indicated that irites valtage was naol
wificient te grovide eanufactlurer's recommended minfrua voltige o 3o2e
#qulp=enl. Yoltage thertfalls were 12330 [lett thin JO% Below
Fuirinteed ninimmi) bul cosponent tesls to prose adeguacy were
Seeilicrable 1n $oee cyves.

Caiculation DSC-2182 deesmalrated thal cireult bredber: were adeguitely
rated to Interruzl the manica gvatlable fault current,

Frotection and Coordinaticn

Data 1n zaleulation GSC-3120 indicated 2 lich of cozrdinalien In the
Instantarecus regien berlmren a ron-iafety load bresler and Lhe upitresn
bsolating drode protecticn and panelbaard feeder Ereakers. Thisy lack of
coardiralion was for cable faults mear or 4t the lcad Ereater. Caible
and Taull recistince allos selective tripaing for faults at the load,
Arnared cable wat uted and enly cne siring was affected by unlibkely
cloze in faults, 1o this was adequate.

Calculation OSC-3120 Ffurther dessmytrated that ren-safely Inverter
solating dicde pretecticn did rot cocrdinate with upsireda distribut lun
center protecticn such that a balted faylt at the diode oulpul could
dizable redirdant 125 Y02 sirings.  In responie 1o Lhe teaz'ts caontern,
the licenier serforred preliminary caleulations Sated en revdiod cable
lengihy which desanstrated adeguale coardingticn,

Jwitchpard 125 YOO Power Syile=

The Switchyard 125 VOO Power Spiten wit reviewed 1o asteis battery
Capatily, wystem woltage, load and short circult current capabilities,
eralecticn and coordinaticn, and single fatlure criterla,

Baltery Siring

Calculaticn DSC-4453 Setermimed twltchyird baltery capicity uting a
conbinatien of ceatured loads and tabulated loads and was fecnd to be
adeguate.

systes Voltage and Shorl Chrocuit Caleulaticns

Draft calculatien OLC-4452 indicated that iysten voltage wat mot
sefficient ta provide eanufacturer’'s recoererted ninlza vollige o soze
rquigzent, fer erarple, the calculation deler=ired that scltage at the
terainals of the Culler Hammer lype M relay uted in the F(B trip en
Transformer lockoul circuits was J1.5 ¥4, This mad less than €01 of
rated yoltage, Marufaclurer’s guaranteed pichup wis B5T of rated, cor
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102 ¥OC. The calculalion Tisted alternatlve =in e plchup voltages of
SCT and 607 of rated for cold colls and warm coils respectively. These
values were based on 4 test of & relays Bul the test report Indicated
thal these were average values. These dverage values were incorrectly
Interpreted a1 the minizues values. The actual range of leited vaollages
wil ROl ktown 10 the margin Lelween the earicua tested valuey and
celeulated values could rol te celernined. (Ser Azpendia &, Tinding i)

The teas fell that rigorous teiting of a statistically significant
tazple under controlled corditions, with contervalive margins applied to
the results 1hould have been perlorzed when minufacturer Guaranteed

Bifntruat were notl eel,  Tesl data Freiented te the teaa 21d rot peel
thete standargs,

Calewlation OSC-3170 Seeznstrated that circull bredber: were adequately
rated 1o interrupt the mynieu= dvatiable Fagl! current,

Protecticn Jnd Coordinaticon

Data in caleulation 0SC-3120 tndicated a lackh of ceardination in the
tnitantancous region of teries molded cate circult breshers such that 4
tault at the oulpul of the FCH centrol cireull Yiolation diodes could
Cauir & lows of redundart panelioardi. In reiponie to the feaz's
cancern, ke licensiee perlorced preliminary calculattons bated on
Featned cable Tengths which descnstrated that adeguate coardination
wiuld entst f2r 41 lrasl cre pareiboard, thus elisinating the
poasibility of leving redundant pareltoends,

130 VAL ¥ita) Power

Caleulation DAC-468) deronstrate: ddecuale Imserter cagacity,
Calculation 0YL-3120 demorstrates ddrgrate circuil Seeader and fuie
tosrdination,

ER1T MEET NG

Ike lraa erl wilh liconter Fepresental bve reled im Arpendis € 21 the
censlustien of the Inspection cn March 5. 19%3, 4t the planl site.  Ihere
mere n3 disienling cotmenls recrlocd, Pregriclary tnforeation 1y not
cenbained In this reporl,




droerdin A

Fanding It Lack of Integrated Test of Ezergency Power Source for
Oconee and Tack of tesl to dezamitrile design cazability.
Description:

The following electrical Teatures of the FOCrgency power 1Curce
{Crcwre) have not been terled rar hag Lhe pawrr path been fully
tested to demensirate crilign capabiltty:

The awiltchypard 1aolaticn (relay 51) of the [GIPS Rid never been
tested,  The switchyard t3olate complete fealure hid rol Bera
terted. (para. 2.3.1)

The cuerkead path fros Kezere to the tullthyard hay never been
tesled. (para, 1.3.1)

Lecwee Hydro Energrncy $tart FFTJO/A,;C473716) Tesl procedure doet
Aol test the wnils in the method 1Rat UFSAR Secticn 8.3.1.1.1
irdlcates that the wrtt By logades, ( para. 3.4.2.1)

The tospoiite of the presert RLecare tesls do not bound ke devign
Fequire=ents.  (para. 3.4.2.1)

Salety Stgaificarce:

Fimhn; i

Tests would deocnstrale thatl the rzergency power iyilen will
perform 1t design bates functica satisfacterily. A lack of these
trpey of teat could ledd to the EXrGeely Plwer lource being
wnavallable,

Aralpaes, study, o calculationts rot complete er rot
perforeed,

Description:

The fallowing are coa=ples of talculations Lhil were ret cooplele,
Er supportive: ¥

The calculation 0%C-20%5 mdy RSl Rane Laben the worst bounding
cerditicn when deleraining 1he saltige en the L1EQY and lower
vollage safely bustes. (para. oo |

The team moled 1hat there wiy mo aralysls ror Vet o werify that
the raoid tranafer (transfer of pomer to MiHy) Lising was correct.
(para, 2.%)

[he Mieenies did not bave 4 transient voltage aluly for ke
4 LY rafely load groups when they are supplied Tres the Lee
Gas turdine or fros Central subitaticn. {rara 2.6.1)
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Ko wluly hat been conducled 10 revies cenlrol cable Tength and the
sbre of tre fuies belng uied %0 prolect such clroults.,
{para. 2.7.7)

KL-0313, Auzbllury Powe- Sritema Yoltage Level, Rev L, (3/97%2), a
voltige analysis of the Fecwee £50Y auaillaries was contidered
irceszlete.  The maciz=s and ainlea eapecled vollages should have
teen Setiratned for the evaluation, (para. 1,2.4.4)

Avalysts 1o support the fact thg! Kecwee auniliaries will rat be
crgraded due 1o aversolliges or averfrequency conditions when
bing suzplied from cre Fecare Unit, (pars. 1.2.4.1)

Identily the 141} stcse and comslele irdividusl voltage comsonent
calculations for Kecwre, [fara, 1.2.4.4)

The licensre gould mat Erodide an analyiit Lo vsporl [he
dryusziicn 1Rat Gecree safety loads could preperly perfors during
an overfreguency transient Yasting 5.0 secards. {rpari. 1.3.1)

Several caleudations were rat comolets for 18 55F. [para, 5.1)
fo suzpart caleulation OS0.4323 for the Smitchpard 125 VIO power a
EGre rigorour test of the sintecs reguired pickus woltage Eay Le
reeded. [zara. 6.1.7)

Safety Significance:
Inzoeplete or Initequate ceiign Zalewlations can lead to unclear
aeulgn baves, irsrooer enaliTent tprcification and equipeent
caalification evalusticns, rerluizance, and codtfications,
Firdirng 1: f[ra=ale: af Inisegaile costral of dramings ard setpoinl docu=ent.
Lescriplica:
Iraccuriacies were roted in the recently developed Kecure
meckanical sugppert spstems fleow diagraes, Drawings of the Krtwee
Air ipile=s were rol aeatlale,  Thys was athnowleaged as
FIF-0-591-019). f(rcars. 1.2.1)

A controlled document for the elpainls sl Froace [recepl for
eleetrical relay seblings) was rol srailable, (para. 1.1.4.3)

Salety Sinnificance:

lach cf correct und contrulled docusents can elifect how jyitesy
and comparenty dre Taintalred jne operated,
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Finding 4: Areas where acdfitiona)l Vizentre sctions are warranted to co=plele

corrective acticnt.

Deseriation:

The reipente of the Ketwee Gavernsr syiles to postulated fatlures
(te., loas of ol Tevel) wias not fully analysed or underitood.
{para. 3.2.4.1)

Ientrmentation of Lhe setzoint revisicn Lo Lhe Loass af Fleld relay
4l Eecwes had not been izplezented. (para. 1.2.41)

Safety Significance:

Firding §:

Corrective artiens should te tharough and cemplele to assure that
the complete preble= 13 wrdersyt ard correcled,

Vecwee engloeering analyirs were rol sufficiently cosprehensive
and spectiic values had rat Leea rilablished thal would Bound
devign criterta,

Bescriplion:

The licenser did not censider all credible failure eodey Tar the
Lecwer guwenar centrol vytlea g=nd vollage requlaler, (para.
1.2.4.1)

The basls for bypassing Necwee trip functicns during ezergency
starl of the wmit was nst fully analysed or docu=ented. {para,
.2.4.2)

The elfect of freguency of the electric power supslied by Keowee
1o E(C5 pump rotors ha? not been fully evaluated. ([para, 1.4.1)

Aceeplable woltage and Frequency lieltaticny for Fecwee electiricid
durtliaries and Lhe rzergercy power 3yiles should be defined,
Aditienally, acceplable recovery tines fron voltage and frequency
racursions thowld also be |dentifled. (para. 1.4.1)

Safety Significance:

Engluerring analysts should be cozplele and addres the
application to which the eguip=ent or systea eust perfars,

Finding €: Detign Features ard Pechanical Le=sorents al Feower Were
dentified That Were Nat Eeirg Tesled,
Descriplion:

The teen tdenlified seorral co=ponents Invalved in Lhe eperal lon
of Lhe Kecwrr units diring an emergenty atart which were not being
tesied,  {para, 1.4.7.4)




Tesling was raot bctn? serforoed on safety related eechanical
coopohentt {fe., coolers and pus=pi). (3.4.2.4)

safely Significance

Al cesign features and cozpenents that could effect the

verformirce of the design bases funclicn sheuld Be Included 1n the
testing of that functics,




ALFONTFS AND REEREVIATIONS

& AIDEE

Acg Atea Brown Baverd

ALB Alr-cperaled Circult Eresler

&[0 Analysis and Evaluation of Operaticaal Data, Office for {ARI)
RLE Autesytic Ceneraticn Control

All Auvgzented Inipection Teas

ANS Azerican National Standurdy Instilute
CCYT Ceupling Cazaciter Yaltace lrantforzer
Cimp Centinuous Systes Madeling Prograa

cig Ceabusticn Turbine Cenerater

0ED Design-batiy Doguzent

Dt Destgn-bavis Dvent

DED Design [ngineering Depirtizent

t(cs Eeergency Core Coaling Syste=

1os Electrical Distridutica Syste=

[id [errgency Feed Waler

[GIFS Extermal Crid Troubde Protecticn Srite=
1y Engineered Safeguardy

COPT Cavernar 011 Pressure T4eb

HPIP High-gressure Injection Pu=p

HY AL Heating, Yentilatlcs, ard Air Cenditicning
160 L Insbilute of Electrica) and Elrctronicy [ngireer;
IrCLA imwalated Fower Cabile Ergincers &3toriaticn
JT4 Job Task Aralpais

i Fecwee [low Driwing

kY Kilewulrs

Lo Limiting Corditicn for Cieratian

Li= License Lwenlt Eeport

LA ioyy of Coolant Accicent

Loo# Loss of Offsite Power

1Pl Lew Presture Injection

LPSW lew Pressure Service Miter

= Mator Control Center

iy Molor Drlven [eergency leedaater

MiEMP Main Feeder Eus Manitoring Pasel

®iE] Miin Feeder Eut |

MFE} Mivn Feeder Bus 2

MOY Mator Cperaled Yilve

Mia Megavoll-A=zere

M Hegamght i
KFEDS Muclear Plant Feliabilaty Datg Lbyslen
Wt Naclear Fegulatery Comitssinn

[} Oconee Mac fur Stalign

PP Froblea [dentificalion Frocess

FIR Fredles [dentification Fepart

s Frraarent Mignel Cererator

FFA Prebublislic Rish Ssieyizert

G Cualily Central

.| Cualily Standards Myruyl

"ES Eedcter Eullding Spraps

FLp Rrictor Czolant Fu=n




RS
EFD
15
sl
p et
Lis2a
usas
YO

Feactor Coolant Syitea

Fefueling Outage

Tectanical Szecificaticns

Self Imitfated Technical Ausiy
Seltaic Qualification Utility Croun
Lodated Firal Safely Analyois Recort
United States of Zzerica Standards
Volts Alternating Current




Liceniee [rnlogpres

bt
IHI

a.

",
*0.
l-]_

0.
I!}r
IJ'

D.
Ip_
*J.
*D.
-II'L
*C.
IB‘

IP.
"
*B.
L.
*J.
l”.'
P

“op

b,
iH.

Otker licenire r=plc
engineers, cperators

=t

Ill.‘.
‘:I-
-Er
*H.
i-:.l
-I-:l.
'A.
.
.
v].

*L.

* Allerdrd [l Heeling

Adgny
Ballard
Barron
Beaver
Brock
Browes
Colatamnt
Couth
Cayle
Davis
Deatberige
Debion
Hizaten
Hubbard
Jazt]
Little
McATister

Karih
Patrick
Feele

Fathenberger

Fn-Tr;
110
Gtovall
Streel
Swelgart
Tucher

Fersuyrne) -

Burrpms
Clark
Devdid
Fields
Gibicn
Hirran
Herdt
Jullan
Matibkem:
Eatenthyl

Weiis
Wieny

AFFERDLE €
PERSCAS CLnTACTED

Manager, Community Relatlens, Cconee

Corporate Comcunicalicns, Charlotte

Statlen Mamyger

Electrical Englineer

[lectrical Erqineer

flectrical Engineering

Kazlear Licenting

Fetwee Flant Manager

Systeas [nglineering Miniger

Safety Avturance Manager

Coerations Support Miniger

Superdisor, Electrical Ingireering

Site Vice-President, Oconee site

Co=pznent Engincering Manager

[iectrical Ingineerirg

| b [ Superintendent

Suzervisory Ergincer, Co=ponent
Englreering

Corpliance Englreer

Compliance Minager

Erjineering Manager

suprrintendent, Wark Conlrol

Systest Engineering

Civil Engineering

Directer of Dperater Iradning

Spilees Englneering

Derallcnt Superintlendent

Vice President Nuclear Oceratlunt

sees contacted durlng thls irsgection Included
» tecknicians, and a2sinistrative pericnnel,

=3, [lectrical Ingineer

Publdc Affairs

Fesident lnspecter

hed, [venls Attriizent

Directer, Diviston of Feacler Safety

Senlar Fevident Inspector

Eranch Chief, Division of Feaclor Projects

Eranch Chief, Givision af Feaclor Salety

=3, Project Directoratle

Branch Chief, Reacior Coeralicny Analysls
Eranch, A[CO

WER, Secticn Chief, [lectrical Engineering

NeB, Froject Manager
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