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SEGRADED GRID PROTECTION FOR C.ASS 1€ POMER SYSTEMS
@AD CITIES STATION, UNIT NOS. | AMD 2

1.0 [NTRORNET I
hl comonwealth Edison (LE) to assess
c ﬁ m systems.' The
mdifications to satisfy the pos -
hcﬂ‘t) .l

wcarth iy ¢
iy g} ﬂoctﬂcﬂ equipment at the Quac
the current design of the pYar?
iy !
Q M" . ﬂ fs to suwdttantiate that the existing
P o8 July 27, 1977.2 CE proposed design
Mtlmal details on the
'k s ifications were
...ﬂ [ SM tal of
M

gi‘t »a ~h‘ﬂ .'ottioa of the offsite source anc
mt design to the staff pos
tioms o c!
i. .wM e“l fties.
n.!ul h 5 sbwittal of urcn .,

'z:‘r‘?‘m P! ied g.m:mmn? the accept-
tact safety-related equipment
Mation of the & orid voltage are:

”w

ﬁl. Wu 9.r Protection Systems for

l7 {@BC 17), "Electrical Power Systems,®
,’ Criterfa for Muclear Power Plants.*

“Class 1E Power Systees for Nuclear Power
“ n% 'hﬂol fn a letter sent to the licensee,
s. Mt . \-1977 “Voltyge Ratings for Electrical Power
Untey ol Covipment (8 12).
1o Cumrey
; T™his section provides, in Subsection 3.1, a brief description of the
R-t protection ot the Quad Cities Station; in Subsec-
of the Vicensee's proposed scheme for the second-

level mm’.. pretection; d, n Subsection 3.3, a discussion of how
the systen mets @sign Dase criteris.



3.7 Exiptd 1 Pro fon. The present desion ut)lizes
two W s 1£ bus. They are arranged in a
two -out -of -two Jogic scheme that senses complete 'oss of voltage. The
relays g Dheir ic circuitry start the diese! ganerator, initiate loac.
thedding, = trip incoming line bresker.

T™he existing logic circuitry of the undervoltage protaction system
nos diseble the 1oad-shed feature once the diesel generators are suo
plying power to the Class 1€ buses.

3.2 fons. To protact the Class 1€ safety-related equipmen:
from the ¢ of a aded grid condition, the licensee has proposed
adding snother set of wn 1tage relays to each of the 4160V Class If
buses. Each set will be comerised of twd solid-state undervoltage relay
that have @ isherent time dlay of seven seconds, arranged in & two out-cf
two logic s with nucing‘uxm’ re’ e & timer gdded to th
wdervol ‘c circeitry, mula{ of the second-level protection
relays will be 4 2% with 4 time delay of 5 minutes. Should the two
waerveltage relays ramain tripped for § minutes, or 1f a LOCA signal occur:
during that § minute period, the diese! s started, and the undervoltage
condition fs @m.clated in the control rpom, the incoming line breakers
are trigped, load-shedading 15 inftiated, and finally the diesel generator
breaker 15 closed when the voltage and the frequency from the diese)
generator pre satisfactory. The loss-of-voltage relays function as before,
with & setpeint of JOASY + §X.

Onca the dlese! generator s supplying its associated Class 1E bus,
load-shedding is blocked by the " contact of the diesel generator breaker

Proposed chemges to the stutiom's technical specifications, adding the
sorveillmce requiresents, allowahile Vimits for the setpoint and time delay,
od Vimiting conditions for operation for the second-level undervoltage
mon itors, ware furnished by the 1icensee.’

T™he first porition of the MC staff letter ' requirec

that a2 of wndarveltage protection for the onsite power system
m'ﬂ. T™he letter stipulates other criter ia that the undervoltage
fon mest meet. Each criterfom 1s restated below fo'iowed by a dis-

cuss fon regirding the licensee's compliance with that criterion.

1. "The selection of voltage and time setpoints shall he determined
from an analysis of the vo'tage requirements of the safety-relates
loads at a)! onsite system distribution levels.® '

The !icensee's proposed setpoint of 3840V at the 4160V bus s

9% .0% of the motor nominal voltage rating of 4xV. This vo'tage

utuio‘ was chosen after 2 system voltage analysis was com-

pleted.'? The time delay allows operator action to improve the

voltage levels. The time dalay is defeated immediately shou d o

LOCA signal occur.

~N

“The vo'tage protection shall include coincigence logic to pre
clyde spurious trips of the offsite power sources.”
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™e relay ¢ is arranged 'n 4 two-out-of -two l0gic scheme
thereby satisfying this coriterfon,

*The tiee delay selected shall be based on the following
conditions! :

& "The allowed e ﬂz .lg. Ingluding margin, shall not exceed
the saxim time d8lay that s assumed in the FSAR acc ident

maimis,r

T™ere 15 n0 induced time alay for wndervoltage protection
hou'd @ nﬂ“‘iaoi be present. The Class 1E bus wi !
e for trms to dless)-generator power before the
diesel w to peed.

B. *The tiss dalay sha!l minim. ze the effect of short-duration
disturbances from reducing the wnavalladility of the offsite.
power sowree(s).”

The 1icensen's proghsed einieum time delay of 5.6 seconds is
to ovarride sy short inconsequential grid
| ontevete.

'
€. "The allowshle tiee auration of a cagraded voltage condition
ot al) distribution system lTevels shall not result in fail-

ure of safety 8 or components .*

A rev the | ‘s voltage analysis'? indicates
ng- & 1 mot cause oy ’:nwu of the

W wt since the ncminal voltage setpoint
s w al wlersmce of the equipment voltage
rating.

:l": ::1 ;1&1 sal) -mun m;::: ‘the d:smm-
POwer sources - vo setpoint and

tim-delay 1its have Doen exceeded.®

A review of Dhe Vicensen's proposal substantiates that thic cri-

terion s mat,

"T™he wo! ftors hall be des! to satisfy ta ire-
amts of 1.«10:-1!71.* . i Bt

The Ticansee has stated that the circuits associated with the
O.rn'lm‘w meat the applicably requirements of [EEE
Standard wn.

“The Tecmical Specifications shall include )imiting conditionrs
for operations, mmm requirements, trip setpoints with
sloiaue d maxioue 1ieits, and allowadle values for the secona-
Teve! veltage protection monitors.”
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™e lic ‘s proposal for gecmical spec fication change:
includes all the roquired 1%E5R. The voltage “etpoint, g*u th
e alléeeble 1ieit Ingludsd, 13 1917V, A high setpoint |
needad tc g0ture odequate voltages %o o') Class '€ equipment

™e lovest Da veltage ovellgdle to the wndervoltage relays, as
am CE, s JOAON. ' Tharefore, !f both undervoltage
re) bm« to the wgpor 1M1’ ipurlous trips of (ne

offsy 0?“\0 of e voltage relays cou'l
*ccyr . lt U LA TR u:um wiuld orift to the

11ait congurrontly. wﬁn the proposed setpoint anc
reRces & actoptdd e. 1%aiting conditions for
mb. @ ewrve!llsce iremants, the chamhe! test
&4 %o colratian ey are includad in the
.ﬂkl Mcatioms, 82 e ila mot in conformence with the
8! tockaical tpocif.catiens, & o9at the criteris of the
staff's peaitions.

™e socedd @RC staf7 position roadaires that the systom des ‘gn auto-
®:tically mo-m of y buses once the onsite
searces e SO t m 100ds. The load-shedding mus®
alee NMUu &35 1te bredhery ore tripped.

™e licacsee haa e Piad the Quad Cities Station to iIncorporate th
foaturo a o ummw. ™a Tead-thed s blocked by an aux!lfary
contact af the @fasel ater circuit droaker,

™ IMN R B paRitien rejuirgs that certain test req.irements

| rﬂﬂutim. T™hese tasts were to demonstrate
of the onsite power sources

oot N ot hmt omce P3¢ W months during shutdown. The
of offuita 10 conjunction with a simulyted

oigne! &d B sTmlate aterruption and subse-

iR powsr Thase tests verify the proper

‘F s the hed Hypass vhen the emrgenc,

pEgr 0 heir respective buses, nd that
" otusan B onsite and offsite ruwer

™ teating procedu?El §ropesod by the licensee comply with most of
rts positien, Losd-thedding o the trip of offsite power i3 tested
» SN0 M‘rm 15 supplying the safety buses,
s St A -ma erator and subsequent load-
shedding wd lesd- mmﬂ ganer ator 13 back on-line s
not toated. A lows of the ater prohth its automatic restart.
™e load sequancer 13 oatro Ted by a contact of the diese’ generato
J Gign, tripping of the diese) generator break:
ond the 100d sequencing circuitry. The time
Gration of the tast will ver"y that there s no interaction between the
offsite and the onsite poeer sources ond that the 'oad-shed bypass circy
is functioning properly.




70‘., CE, 1t has been datermined that
staff position 1, A'] of the
gritaria have Deen mat. The setpoint

1€ squipment from & sustaingd degraded
T e

adified % comply with staff pos'-
sttion of the o.fsite and onsite

mcuuly test the system
,." surveillance require-
- nd maximum Vimits for

-ﬂﬂy staff position 1.
tachaical specification changes

propesed technical specifica-
”. incide with the completion of

". Bhe 3, 1977.

-{ l.vQ\'Ir. .C “Ons ite Emergency Power

. t" 3
" $1seshut, MC, "Second Leve) of
1% Emergency Power Systems, ®

Q‘. 'Icsmu to Request for
1’ tection,® October 1, 1980.

, MC, Draft Technica!
hcuon. October 28, 1981

2. 1 'ﬁ ‘* Oraft fodmtcu Soecifi-
‘z:... PR v on oo

w .. MC, "Proposed Technica!
4.. un‘ Undervoltage Relays *

"'““" 17, "Wlactric Power Systems,” of Appendix A,
Criterfa for Mectear Power Plants,* to 10 CFR Part 50,
fog of Production and Ut111zation Facilities.”

2791971, *Criteria for Protection Systems for Muclear
'-r ting Rations.*
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