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'* . t Joe 19F7 he MC tad Cassenuselth Edison (t.E) to assess
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f*t - * 9e. tts (Y $3 electrical equipment at the Quad
Cttles .te e Austelett . egradstionoftheoffs1}esourceandlaterettles effettb eps

.

power systems. The

we te h
,

trtWuh he current design of't5e plantletter een tret
' ' current design to the staff posi-

5 edifications to satisfy the post-tient. W .

e fyn19 aut ysis to substantiate that the existingttees and art

% ,h 5 , M ele 4%'et $ 111t19s.? fetility dt$ -

t'. ;5- , v ::q::.4
.W . W 9e, . 'eeMd7 27, 1977.2 CE proposed design

. '

_

ee@i memf.tcatteet E '1 ya
~

additional details on the( -

ell technical seecifications were.
8 stel% en

' utre endiftee by a subsi

2.4
.

,g- ~.esed by_a sesittel of March 4.1982.gtal ofJ4euery . a.

., . , , , ,,...
..

.

-

s:

( . '. 2-' '

*

f' ''

ablility'ef. ' .

#fie,rts'S'et[iMe hlied in determining the ' accept-The.48 .,
.

,

ediffsettees %e protect t>e safety-related equipmentr

fH e i gustal thtles eF $ 3'effstte y'id voltage are:"
' *q - J = Y y4, % # *

,

i4 1. Cet 17.(SC 17) * Electrical Power Systems,"
h F &_ , hetgs'Criterla for uselear Power P1 ants,"fsF. % F ;,-p

. r, " <, tm . 3
,

2.
'

,aA,
.

-

4
. MI,;.8Crft'erla fp. Protection Systaes for

.ggens.' .A nx ,

og

7 3. W 3 % , & K M ass 1E Power systees for Nuclear Power
-e .

/ 8'

teg' t ettest 9.
.

. s, w ,, ,, , , ,
4. t) iled 'in a ' letter sent to the licensee,

,

g- aa y~ v : . ,.

-,

, ,

S. '. 458 ' CW.1-19FF.?selt
t4 s,.es,; see = <= =>. y natings for Electrical Power
..

,
.a.. <gs. ~y. .. ,

.

h i f,i-[I 8 Mh.s,','.
'

.

- --
'

4. . p, Q * ' Th testfeet. . 'fes..in,3ubsectics 3.1, a hrtef descristion of the
'

-

. .; gist 'pretekties at to Quod Cities Station; in Subsec-'

) Den 3. a of the Ilconsee's proposed scheme for..-the second-
1evel tpderveitep protection; sed. 9n Subsection 3.3, a' discussion of howt-

'
~

the system asets he esipt base eriteris.-

y
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,
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'
, , 3.1 Es11 tine taderveltase Protection. The present design utilizes

tus edervesuge reiays a pecn sieuw usss IE bus. They are arranged in a
,

te-out-of-tue lepic scheme that senses complete loss of voltage. The
relays ed their egic circuitry start the diesel generator, initiate load-,

'sheddleg, and trip the ipcoming line breaker.,

..

, o. The entsting logic circuitry of the undervoltage protection system
? dass no4 disele the lohd-shed feature ence the diesel generators are suo-

..

plying pener, to the Class 1E buses,
'

<e ,

I, 3.2 thfificattees. 'To protect the Class IE safety-related equipment
7 from the en,C.e er a 0 aded grid condttien, the licensee has proposed

adding another_ eet of whitage relays to each of the 4160V Class 1E
.' buses. Ea4 set will be casartsed of tuo solid-state undervoltage relays

that have as inherent time delay of seven seconds, arranged in a two aut-of-
tuo logic s with assectated aus111ery relays and a timer added to th(
unerveltage c circuitry, The setpoint of the second-level prots.ction

! relays ut11 be + 25 wi% a time delay of 5 minutes. Should the two
g underveltagt relays r'e~ mein tripped for 5 minutes, or if a LOCA signal occurs

during het 5 minute perled, the diesel is started, and the undervoltagee

e condition is annectated in the centrol rpen, the incoming line breakers

treeker is closed when the weltage ad(the frequency from the dieselare tripped, lead-sheedlag is inttlete . .and finally the diesel generator'.
V generater are satisfactory. The less-of-voltay relays function as before,

with a setpoint of 3049V + K.
t t then the diesel generator is supplying its associated Class 1E bus,

feed-Mieg is blocked by the "b" contact of the diesel generator breaker.'

I Proposed deepes to the stattee's technical specifications, adding the
( serve 111eece requtrements, allenele 1toits for the setpoint and time delay,

and limitfeg condittees for operatten for the second-level undervoltage
monitors, were furnished by the licensee.7

.

I
) 3.3 The first position of the letC staff letter required.
.

that a of undervettage protection for the onsite power system
,

L, be providet. The letter stipulates' ether criteria that the undervoltage
protection est meet. Each criterien is restated below followed by a dis-
cession regardlag the licensee's compliance with that criterion.

s

1. "The selection of voltage and time setpoints shall be determined
free an analysis of the voltage requirements of the safety-related
leeds et all ensite system distribution levels.",

,, ,

The licensee's proposed setpoint of 3840V at the 4160V bus is
g5.01 of the stor nominal voltage rating of 4kV. This voltage
setpelo was chosen after a system voltage analysis was com-
pleted.j2 The time delay allows operator action to improve the
voltage levels. The time delay is defeated ironediately should a
LOCA signal occur.

2. "The voltage protection shall include coincidence logic to pre-
clude spurious trips of the offsite power sources."

2

.__ . - - -., - - , , _ _ . .. . _ .__
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.

i'

# * '

The relay log'fying this,ged in a two-out-of-two logic scheme, !ic is arra,

thereby satis criterion. !
'

i
.

\ i.'
'

3. *The ttas delay selected shall be based on the following !

, condittens! i
-

|
> -

,

' ' " s. 'The allegable ties delay, ing:1uding margin, shall'not exceed i-
. ,

[; the amateun time delay that ts assumed in the FSAR accident
< ' enalysis.'

.- o -
,

;,
;

f .\ There is ee'ledged time 41ay for undervoltage protection4

g toeld a accidset31 pal be present. The Class IE bus w111
fler treesttr to die' el-generator power before thet be s

,

|[ diesel ,ef,to Speed.
; -
V b. "The time 41ay shall minia.ze the offeet of short-duration
i, . d distatecas free reductag the unavailability of the offsite,

peuer genres (s)."*

L ; -

| The licensee's W,. stateus time delay of 5.6 seconds is
to everride any short inconsequential gridj ,

r ,.
p' c. % altemele time eretten of a degraded voltage conottion
4 at all distribattee systes levels shall not result in f ail-

* . are of seputy systeen er components."
P' ~

is12 indicates
Arovfes(the1 's weltage analpallures of thethat to: 41 uf11 met cause myt, ?

V safety-epicted t stece the nominal voltage setpoint..

a v c ts.uftale me el tolerace of the equipment voltage

[ 4- rettag. 'ey ,
,, ,+ - _ . .

, 3

S 4. "The 4e1 'esetters dis 11 ateentically initiate 'the disconnec-f;
.

> tion 'ef ' ftpower peerees idlenover the voltage setpoint ed'

time,-del Mts base Does succeded."''
, . ,

, . -t- ,
- - .. ., , , ..

P. A reetes of te licensee's proposal substantiates that this cri-"
,

j; terien is 'at; - .L-'

1. "The wel '"jters $ ell be destped to satisfy tde require-
seets of, 279 1971.*[?, , -

. n,., ,

,h,, The 11cenece het sta'ted thet the circuits 'ssociated with thea
,

meervel''r5 rWieys meet the applicable, requirements of IEEE
| f .

e. .1 ste e rd w i. -

) 4. . "The Tec5tical W1ficelleet shall laciude Itotting conditions| {.
'

4-

..A** for operettens, servet19ance requirements, trip setpoints with'
-

;

etalmus ad esateue itse ts, and allowable values for the second--

-

' ,

level voltegn protection monitors."-

* *
.
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.
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The liconeep's propetal fer technical spec!fication changes
incloses all me reevired tems. The voltage tetpoint, with the
esales 8110seble 11eit tetleded, is 1917V. A high setpoint is
techd te 40eure edetuate volleges to all Class IE equipment.
The lesst, bus weltage ereigle to the undervoltage relays, as
detemteed W W is 3M05. Therefore, if both undervoltage
relag setsethts hIftee to,Se upper listt apurlous trips of the
offsste secree dye te operettee of uncuvoltage relays could
ester. 1% te emitte.ly that 409 ints usuld drift to the

1tatt teneerrently. , the proposed setpoint and -

Gremess are eseeptele. 'listttag cenettiens for
operetten. De serve 111esce trements, the changel test
frequeecy eed to celterette are included in the
tedeleel spectfitetfees, me 21 ast in conformance wIth the
ebel teeMeal Specificettees, de seat the criteria of the
stem's peettless.

The seemed MC sten posittee reguless that the systam design auto-
satically leed-G eddtag of y suses once the onsite'

seurses are.eW ytag gener, to all leeds. The load-shedding must-

else be reteststos if me ses1to tredert are tripped.

1he Ilcessee has edifled the Quad Cttles Station to incorporate this<

feature to to circett ip. The lead-$ed is blocked by an auxiliary
contact qf the diesel eter tirtett treaker.

The 9ffd W stgN pasItles regetres met cortain test req Jirements
he added to to todetest gecificettees. These tests were to demonstrate
to fell-festiesel $Ulty eed tedspeedence of the ensite power sources

te are te $helete'lem.least once per W senths during shutdown.
m 8 are te be et The

,

of efft19e pesar to can. function with a simuisted
se lejBetten eetgetteS Sigsel 4Bd D'Steelete laterruption and subse-
goet recomettien er 105 peger segrep. '1hese tests vertfy the proper

ten, the 1eed-shed bypass em the energencyoperetten ef.De >

diesel generators are , pmer *Ja.their respective buses, md that
there is se therse les betwees De anstte and offsite ruwer
seertes.

The testieg pr6 preposed by thie Itcensee comply with most of
Utts positten. Leed-GeSteg a te trip of effsite power is tested.
Leed-enguaneteg, seen 96 mesel generator is supplying the safety buses,
is tested. A.$tes18ted iges of tes diesel generator and subsequent load-
shedflag 894 teed-teguengleg esce the diesel generator is back on-line is
not teetee. A leeu of te Riesel generater prch161ts automatic restart-
tag. The lead sequencer 13 osattelled by a contact of the diesel generator
trader, ed temfere, by design, tripping of the diesel generator break e-
will reset the 1eed shoestag ud the leed soevencing circuitry. The tiw
diretten of the test ut11 verify that here is no interaction between the
e#stte and the easite poner sources and that the load-shed bypass circuit
is factioning properly.

.

t

4
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