rifsite Power LoSS Expori¢£c¢

F. H., Clark

Introduction

This report deals with losses of offsite powver at nuclear power plants. From
experiential and related data, ve have assembled, classified, and artecmpted to
evaluate events in order to ptovid; some basis for quantitative assessments of
losing power and of regaining-;i vithin given time periods.

tnfor=ation Source

The information sources used for this study include

1. Replies of utilities to an NRC questicnnaire on losses of
pffsite power (H

3. Llicensee Event Reports (%)

3, XRC internal memos$ (3

4L, Other docketed paterial available in the files of Nuclear
Safety Inforzation Center (4

5, Reports to the federal Power Commission (3) relating to
specific disturbances

6, Quarterly Treports of the Economic Research Adzinistration
(DOE) ()

7. Some computations of electrical outages (N, (8

8. Electric Power Industry Abstracts

9., British Institute of Physics, Electrotechnology, and

Control-Science Abstracts
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1 :hese, S and 9 were of very litzle use. The sec;;éary sources of 7 =ere
welpful in that scoe events, otherwise zissed, were signaled by thex; hovever,
resort to primary sources was always necessary. ltem 6 is of scome use, but
1izized. This source gives indication of what areas of the country face a
su;;ly-de:and power problex and to ‘some extent, what areas are subject to severe
veather prodblems in power supply. However, there are often no clear
distinctions made between transmission and distribution outages, between
controlled and uncontrolled outages, and the extent of storm damage outage is
_only generally indicated. Items 6, 7, 8, and 9 provide 1itt}e bqsiszfo: paking
quantitative determinations of expected impacts on power plants.

Items 1 through 5 provide the most usef&i substance for this report.

Itez . proved especially useful since it was composed of ansvers to well defined
and specific questions related directly to the offsite pover loss problem and
supplied by.the organizations sub ject to offsite power losses. The LER's of
jtez 2 are subject to the usual criticiszs of LER's: that they are of ten vague
or ircomplete and do not necessarily address the detail the ceader is seeking.
Thev are, nonetheless, one of the most cozplete primary sources.

Item 3 is genetally excellent for those cases which have been =ade subjects
of NRC pemoS. They are alomost always complete, cogent, and coherent., 1he same
zay be stid of item 5.

Trem & is the docket ¢:1e. This contains 3 great deal of informaticn
availadle in wmost depositories including NSIC, as sicrofiche. For information
recovery, each microfiche has a very brief abstract typed at the top. Since
about 1978 when the National Technical Information Service assumed
responsibility ¢or LER's, this abstracting has suffered to the point where :hé’
abstracts often contain no {nformation other than that there was 3 cover letteT,
but they have no {ndication of the content of the covered zaterial. These
substantial amounts of information are becoTing virtually unretrievable except

by auxiliary indexing.



cx-erience Data From losses of All Offsite Power At Suclear Plants

Table 1 is a reasonably comprehensive compilation of reported losses of nii
offsite pover at nuclear plants in the U. S. through 1980 and part of 1981. We
velieve our input data has been somewhat better than that available to other
cozpilers, and that we have, therefore, been better able to deterzine whether
certain items belong in the total loss or partial loss of power categories. We
do not, however, presume to claim {002 cozpleteness or 100X accuracy of
interpretation and classification.

The headings of the table are:

Heading Meaning

No. Entry number

Plant Name

Tvent date Date of event

Time out Time plant was without any offsite pover
Cozxzon mode Did the multiple sources of offsite power all
Single Protection £ail because (1) common mode event occurred,
Independent (2) single protection = only one vas

available, (3) independent events caused them

to fail.
Plant condition Power level at time of offsite pover loss
Emergency power How did the emergency onsite power sSuppiy
perform.
Event Short synopsis of the event
Reference L Date, R Date refer respectively to docketed

letter or LER of that date. C-no. refers to

accompanying reference list for Tables | & 2.



-.ple 2, under the sane headings, presents data for some events which =ere
either definitely net, OT possibly not, total losses of cifeite power, but =hose
significance was such as to justify their presentition. :

A comparable rabulation of partial losses of offsite pover would not
provide meaningfully cozparabdle {nformation on account of the very wide
disparities in the srandards which utilities employ to deterxine reportability.
Information on partial losses {s, therefore, cxtrac;ed {n such parts as were
usable. .

Quite a bit of information can be drawn from Table 1. There are 64
{ceatified total 10sses of offsite pover that we have found docunented through
the present time.

1n almost all cases where there are more than one unit at a nuclear power
plant, the loss of offsite pover, when it occurs, is a loss to all the units.
Moreover, Table 1 deals with losses at plants; thor§ is no increase in the
ruchers of losses in Table 1 for plants with sultiple units. probability of
1oss should therefore de computed on a per plant basis. 1In this ccapu:ation..ue
have eliminated figures for the year 1981 and for all years prior to 1972 in
order to assure reasonable completeness ard uniformity of the data. Ve have
taken as the pumber of nuclear plants operating {n a year that nusber reported
in the Se?tcmber-Octobcr {ssue of Nuclear gafety for that year. We are thereby
led to the numbers 157 nuclear plant operating years ¢or the period 1972-80 and

5] complete losses of offsite power during that period.



= this comes an overall probabdility estizate of 0.14

51 = .l

357
conplete losses of offsite power per nuclear plant year. This number has
rezained surprisingly constant over a nuzber of vears. However, it is desirable
to meke further refinements in it by more detailed examinations of the tabulated
data. 1In these further clarifications we shall consider all 64 of the tabulated
events, not simply those which occurred during the 1972-80 period.

0f these for which power level is indicated, 26 occurred at zerc power, 35

at power. Clerc power is a strongly mitigating condition for most accident
scenarios since the dangerous heat inventory {s much diminished. Depeading on
recent history, the fission product inventory may also be less threatening. Ve
examined trose which were reported to have occurred at zero power level. Most
of the instances of zero power occurrences caoe during maintenance periods. of
these, 9 were of such nature that they.prcbably would happen only during a
~aintenance period* - generally personnel and switching errors which occurred in
the perforzance of a maintenance function. Hence, when accident scenarios
requiring operation at pover are assessed, the probability of loss of offsite

power should be reduced by about 1/7 (i.e. to 6/7 its a priori value) to account

for these. Other reductions 3ay be possible for other reasons.

sTvents 9, 25, 26, 27, 33, 34, 35, 53, and 62.



-.e¢ simes until at least partial offsite power is restcred are froa Table I:

Ti=e tc Restoration No. of Events Tractions of Total Feporting
0 - 1ain S .10 :
1 - 5 min ' 3 .06
5 = 30 min 19 .37
302 - 1N 6 «12
l1=3Nh 11 ; . o8}
3-12hr -5 .10
12 - 24 hr 2 .04
Not reported ll
Total 64

+he locations of the event causing the loss of offsite power are:

No. of Events

Switchyard 29
Plant 19
Grid 20

The total of these three categories is more than the number of events. This is
because some events are attributed to causes in more than one category.

The performance of the standby emergency power system i{s of interest.
While there is far more data on the epergency systez in LER's, that data has
been very difficult to interpret. Failures can be counted, but it has been
virtually impossible to find any satisfactory way of deterzining the number of
challenges to the system per failure. Even though the data io Table | regarding
diesel generator performance is somewhat sparse, there is encugh to be

staristically significant.



e took the number of diesel generators {n the plant that ;;re available at
.ne z.oe of loss of all offsite pover as the nuszber of challenges 0 diesel
cernerators. This nuzber is 117. The nugber of tizes that Table 1 records 3
2iesel generator failed to perform entirely as expected 18 19, Of the diesel
generator failures to function perfectly, those reported 4n events 6, 10, 11,
14, 25, and 62 do not appear to be of any great consequence. The zalfunctions
{n events 1, 5, 27, 36, 37, 52, and 63, & total of 12, appear uote-set;ous_}n
that one or more diesel generators may have bcen'unnvailable for more than 3
very short period of time, Event S was especially notable. in that 911 QC_popgg
vas lost and the reactor had been at pover vhen the event occurred. Lvents 3,
36, 52 and £3 involved the ¢ailure of more than one diesel generator. The
rezsons were cocmon mode (design or wiring) in 52 and 63, and the errors have
been correc;ed. 1t is not clear ¢rom the reports of 5 and 36 whether the
reasons for the sultiple diesel failures have been understood of corre;ted.

Table 3 is 3 classification by ca;se and location. To facilitate [S4-11 o
reference, the event {ndex numbers have been placed in each clas§i£ication
category. The classifications are self explanatory with the possible exception
of Area flectrical Condition; this refers to @ broad area plackout oF
undervoltage condition on the grid. Reports of these events are not at a11~
explicit on hew the faulted condition affects more than one = OF all - of the
offgite sources. There is very strong reason to suspect, however, that in
virtually all of the switchyard £ailures and of the plant switching OF personhel
errors the electrical interconnec:ians in the switchyard provided the common
node for losing all the offsite pover sources when DOTE than one line was lost.

(Such {nterconnections wvere discussed in our report dated June 16, 1981). f



-.e classification Ared Tlectrical Condition (;eneraily black0ugs) may be
+-e¢ sz0St iTportant one in Table 2. We will discuss it omcre fully in a later
section. .

1t is instructive to {nquire why with reserve offsite pover provided, there
<ere nonetheless these instances of complete loss of offsite pover listed in
Table 1. Our judgement is that:

a. events 22, 23, 37, and 46 required independent

causes to bring on the loss of ail offsite ﬁovct
b. events 3, 5, 12, 34, 45, ;nd 62 occurred when one
of the redundant sources had beea disabled
e. the remaining events appeared to contain strong
elepents of cogmon cause.
In Table 2, we have reported events which may not be losses of all offsite
power, but which seem, nonetheless, relevant to the problem.

Tyent Pl reports the loss of five offsite power lines at Arkansas Nuclear
One. A sixth reserve line was not lost, but it was aot called upon since the

{esel generators had picked up the safety load. The sixth line rgquires manual
connections. TIhe Pilgrim station also has a reserve 1ine which depends upom
manual connection (in addition to twO immediately available offsite pover
lines). Pilgrim has nad six events (not recorded here) where all but one of the
preferred offsite power sources were lost. The diesel generators were on, and
the remaining manually connectable reserve power line rezained in reserve.

There has been at least implied criticism of these slow-connect, manually
actuated reserv¢s9. 10 (which, in fact, comply with the requirements of GDC-17).
These manually connected reserves are, however, vell protected from the _:
switchyard {nterccnnections which appear to be the largest cause, by far, of

common mode offsite electric power failures.



t.ent P2 is a partial loss of offsite power at Calvert Cliffs with
acco=panying nalfunction of a diesel generator. This is aoteworthy secause WO
davs later there was a couplete loss of offsite power accompanied by diesel
generator palfunction (see Table 1).

fyvent P3 occurred at LaCrosse. Wwith the reactor shutdown and offsite pover
disconnected to permit maintenance work, the systes was on emergency diesel.
while in that conditionm, fire broke out in emergency power automat.c transfer
switching circuitry. -

Ttvent P4 occurred at Turkey Point. Each of the nuclear units (3 and &) has
a startup transformer for preferred of fsite power source and relies on the
other's startup transformer as its alternate reserve source. with its stariuy
transforzer out for maintenance Unit 3 tripped. Transfer to the Unit 4 startup
transformer is slow S0 the Unit 3 diesel generators came on. 1he control rod
position indicators for both units are on a bus served by the Unit 3 diesel.
wren the loads on that bus were shed p;ep;rin; £or loading the diesel, Unit &
had a reactor trip. Two things are to be noted: (a) this event should recur
whenever Unit 3 trips with its startup transforoer unavailable; (b) the
deficiency caused by the trip of two large generating units is generally in
excess of the required spinning reserve of a utility system; hence, though it
did not happen in this case, this is an event of a magnitude that could de~
szabilize a broad electrical service area and possibly bdring on 3 blackout.
~nere may be other two unit plants which exhibit this deficiency.

Event PS5 occurred at Millstone. A problem in DC switching led to loss of

all AC power.



t.ent ?6, also at villstone, caoe about as a result'of sransmission systez
inéervoltage. The undervoltage was net sufficient ic aciivate undervoltage
trips. FHowever, {t held sclencids in a partly actuated condition drawing
excessive currents Jhich blew fuses in a nugber of cosponents. The NRC approved
¢:x involved control action at a higher level ol undervoltage over 2 sustained
time and also provisions to prevent emer gency 1oad shedding bY such a signal
while the diesels are se quence loading. The utility also set jts transformer
taps for lower than nominal voltage on the grid. It might be useful to explore
this last fix for validity and for generic {mplications since there has
asparently been no evaluation of its effects at higher than expected voltages.

e reporting of data on partial losses of offsite po=er has heen SO NODT
uniform as to permit no comparison. Some utilities reported every recorded
breaker interruption, {including those which lasted less than a second. Others
reported oniy za jor t{nterruptions of long duration. The significance of partial
losses a.s0 depends heavily upon the redundancy of the transmission system
connections. palisades, Dresden, Pilgrim, and San Cnofre nave reported rather
fully on their partial losses of offsite poweT. The information ;hcy have
provided {s sumsarized in Table 4. This rable shows each plant's experience
separately and a summary of their combined experience. from the sum3ary figures
we have produced. i{n the last column, a conditional problbility for the
restoration time, given that {t 4is at least one hour. It is presused that such
a probability distribution would be used in con junction with a probabdility
distridution for suffering partial losses. 1¢ the distribdution did not treat
events consistently with the restoration time distridbution, any auzbers coming
form their Jjoint application would be seaningless. The!efcre. since there =
appears tO be no consistency whatever in recording and reporting short time

outages we eliminated them from the probabdbility distribution.

10



-.e cartial less dara for the separate plants ;resented in Tatle &4 is quit
disparate, indicating some caution should de ssed in applying sumzary data to
individual plants. In interpreting the individual plant data ooe should bear'{h

~ind the line redundancy information for those plants which is as follows:

Plant Wo. of Transzission Lines
Drescen 12
Palisades 6
Pilgrim ‘ "3
San Onofre 7

Evidently, a loss of a line presents sore of a challenge for the Pilgrim
plant than £or the others.

Svsted Izprovenents

During ;he extended tioe period that the events recorded in this note
occurred, there were igprovements being made in the electrical delivet§ system
and in nuclear pover plant design and procedure, often icprovedzents that were
dictated by some of these events. Consideration of such igprovedents should
condition the manner in which these data of the past are extrapolated into the
future. Where failures have occurred on account of flawed components o designs
fixes have dbeen made. Where the nature of the failure or the event seguence
appeared to carty a threatening po:ential. NRC has required special assurances
of understanding and repair and vas sometimes taken a generic position. We do

not have information on all fixes which have been undertaken, but can enumperate

some by way of exanple.

11
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’
tvents 38, 40, and L] at Palisades were found o be éuc to a “vperactive
s;;::hyard control circuit. The circult was modified and the predlem has not
recurred. Millstone events P6 and 63 have been studied, fixes have been
applied, and a generic position adopted by NRC. Event 60 occurred at Yankee
2cve as part of the Northeast blackout of 1965. Substantial revisions were made
throughout the national.grid as a result of that blackout. It might be
excessively optimistic to assert that a blackout of such magnitude could not

happen again, but it seeds safe to state that a blackout of that kind and

proceeding in that manner will not again occur.

The lower part of the Florida peninsula has pretent;d difficuitfis of

offsite power supply to nuclear plants located there throughout the 70's.

lorida is peninsular and connects to the continental transmission system only
through its northern regions. Miami is a very heawy electrical load located
near the end'of the peninsula. When there is a generating deficiency in the
Miaepi area, izported power mst flow from the north. In the early 70's, there
was a need for more generation {n the area, the transzission pathways to the
area were 1igpited, and, as events developed, the systea's protective relaying
schezes were not vell adapted to the needs of the 70's. The blackouts that
occurred in 1973 and 1974 were evidence of system weaknessesS. An extensive
progras of re-adiusting the relay timing in the transmission system was
undertaken and a (large capacity) 500kv line was built from the west central to
the Miami :rea. These improvements greatly strengthened the systex.
Neverthele:s. in 1977 another systemic blackout occurred, event 50, 58.
Investigat?on showed that the event had occurred with Turkey Point Unit 4 dowm

-

-
for refuelang and the 50Ckv line down for calibration. That is, the system had -
»

12
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cve inrerent strengtn o randle the strain slaced upon it trat Zav, but an
acministrative decision had ~acde the 50Ckv line unavailadle. while there have
veen subsequent 1osses of offsite power at nuclear plants reported by this
utility (events p4 and 51) they have not deen of the kind {ndicative of
transnission systezm weakness, but rather of the.kind experienced by other
utilities throughout the land (switch setting error, design flaw).
Investigations of ERA reports of Bulk Power System outages shov & significant
nugber of reports of such outages ¢rom Florida Power and Light (the utility in
question). Tﬁey are‘-houe;;r. fo{ the post part controlled outages and
reductions 6& sef§icel-ad$efe in previous vears the systen may have tried o
ride out the effects of disturbances (and sometimes, but not always, succeeded)
this utility, with the aid of newly {nstalled computer control devices, now
responds Dore often to system disturbances with controlled load shedding, one of
the mOST effective defenies agiinst-iyitem‘de—stebilization. 1a short, this '
svsten is much stronger, both in hardware resources and in procedures than it
was in the 1973-74 period.

The Consolidated Edison system has experienced rwo broad area disturbances
recorded in ‘able 1 (21 and 22). Event 21 has not been explained in any report
we have fouﬁd. Even: 22 was a highly publicized and serious blackout, initiated
by two lightning strikes. While lightning initiated the plackout, but for
systexzic ueaknessec; the blackout could have been avoided or held to much less
significance as indicated by reference 0-2. The utili;y has revised
administrative procedures tO cope with such situations and probably is much
stronger as a result.

We have nO inforzation on acy special corrective seasures which =ay heve:-

Seen taken {n conseguence of event L8, the only other wide area d<sturbance in

Tadble 3.

13
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wperience with widespread total blackouts of areas indicates zhat the
olackouts are linked to systezic weakness, whatever zay be the initiating cause,
Sys:e:ic weaknesses are correctable as they are disclosed, and it appea;s that
=any of the major veaknesses of the grid affecting nuclear plants during the
70's have been addressed. Whether serious newly discoverec veaknesses will
appear cannot be ascertained. .

One can reasonably hypothesize that very extensive damage tO a transmission
system could lead to blackouts in ; system which is not inherently veak. Most
storm camage can be repaired or patched around in a matter of hours or the order
of a day. A storm of the violence and breadth of a major hurricane just as it
senetrates the coastal areas from the Gulf of Mexico might cause more extensive
damage and some account should bde taken of that possibilirty {n those wvulneradble
areas.

1t would appear that one of the most effective options open o lizit the
duration of power outages would be to regquire reascnably detailed plans for

proopt restoration of power to 8 nuclear facility bde available in advance for

various scenarios of extensive pover loss 8, L.

14



Sco=ary
b, D

Sur principal findings are as &

l.

L3 ]
.

3.

6.

4 83

The gross rate of loss of offs:. te pover per nuclear plant

year is 0.14, consistent with previous determinations.

Of the 6] cases for which power level was reported or

indicated 26, or over 407 occurred at zero pover, & less
threatening condition.

0f the 26 zero power cases, 9 were initiyicd by gi;cunstfncf;..
which would obtain only during shutdown and should therefore

be excluded from accident scenarics for operating conditionms.
Offsite power was restored in less than 30 zinutes for 53% of

the cases; in from 3 to 24 hours in 142 of the cases. (Ve
hypothgsize that a requirement to give priority to res:ptation

of service to nuclear plants by using pre-existing plans for

such restoration would ma-e'ia.1~ shorten the longer tizes.)
About 70% of the outages appear to be initiated in the switch-
yard and the plant, as opposed to the transaission grid.

Our judgzment is that in 84X of the cases where total loss of
offsite power occurred there was a common cause. (We hypothesize
that the largest contribution to common cause {s the switchyard
interconnections; that a factor of perhaps two iﬁprovenent in the
common cause outage might be obtained with an isclated connection

to offsite power).

15



~4

we identify 117 challenges to diesel generators with 19 responses
less than perfect. Of the 19, six seez trivial. Hence, we are

left with 13/117 or about 11% unsatisfactory responses to challenge.
8. The area blackout appears to be the sost threatening possibility

for sustained loss of offsite power (although the longest such
outage recorded here was 7 hours). We have recorded nine in Tadle 2,
The above noted system improvements have been such, however, that we
feel the underlying c;uses.have been removed ftOF 2/3 of these. We
would therefore estimate .0l (rather than ;63) ai - ;eusonable nuober
for losses of offsite power per nuclear plant per year on-iccoﬁnt of
area blackouts. .

9. An additional estimate should be made in some regions for the

possibility of very extensive storz dazage.

16
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References for Tables 1 and 2

Operation Report 68-4, April 1968, Connecticut Yankee.

System Blackout and System Restoration, July 13-14, 1977, Consolidated

Edison, July 26, 1977, - ;
NRC Vemo, E. A. Licitra to S. A. Vargs, September &4, 1979.

FP4L Report to FPC, Rzpdr: én Systcn~§istutbanc¢~éf May 16, 1977,
September 20, 1977. . 4

™ -

Report to Fla-PSC from Stone & Webster, FP&L Electric Power System
Disturbance of April 3, &, 1973. - -

NRC, IE Information Notice 79-25, Septezber 28, 1979. - o
NRC Memo, D. G. Eisenhut to S. Hanauer, March 31,-1981.
NRC Memo, C. Michelson to H. R. Denton, November 5, 1980. -- -3
NRC Memo, F. Rosa to C. Michelson, Decezber 15, 1980.

Report to FPC by Eastern New York = New England System Studies Croup,
September 15, 1966, Eastern New York = New England Power Systems
Behavior During Northeast Power Interruption.

NRC, 1E Information Notice 7904, February 16, 1979.



Cause

Switching Error

Personnel Error

Equipoent

Failure

Lightning Storm

Area Electrical
Condition

Design

Flectrical Fault

Table 3 Classification of Losses of Offsite Power
By Cause and location

Switchvard

9, 31. 38' 39. ‘ol
41, 51, 57

25, 26, 27, 28, 46
1, 4, 11, 16, 24,

37, 61

12, 45, 47, 33, &

14, 18, 49

(Unspecified Cause)

Reactor Trip

Other

30

Plant Grid
6
§, 10,°39;7 3 ;¢
35, 36, 53-€%£0 TR
52 15, 17, 19

7, 8, 22, 23,
2, 20, 42, 43

21, 22, 48,
50, 55, 56,
57, 58, 60

63, 64

3 37, 57

55, 56, 58
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Table 4 Time To Recover Power After Partial loss

See Suz Prob*
Time Dresden Palisades Pilgram Quota (>1 hr) (1 hr)
0 - 1 min 70 72 3 6
1 = 5 min S 2 " 15
S = 30 min 6 n - 11 | 15
30w - 1 hr 8 2 6 2
l1-2hnhr 10 2 12 « 21
r QI R “ 1 1 6 12 21
3=5hr 2 2 ~ .07
$=-8hr 2 2 7 11 .20
8 - 12 hr 2 3 5 .09
12 he - 1d 3 3 2 8 14
1 -2 2 2 .04
2 - 34 1 1 .02
3 - 5d
S - 104 1 = .02

56 1.00

% This is the estimate of the probable time the pover line will be out, given
that it is out at least one hour.
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. e, i UNITED STATES

- ‘y, ?‘; NUCLEAR REGULATORY COMMISSION
S, e ’: ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
Al s S WASHINGTON, D C. 20555

1 . \“J /C‘.

April 5, 1982

Mr. Willian J. Dircks
Executive Director for Operations

U. S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Dircks:

Subject: RELIABILITY OF THE SHUTDOWN HEAT REMOVAL SYSTEM ON THE
SYSTEM B0 DESIGN ]

The ACRS in its December 15, 1981 report toc Chairman Palladino on the
Combustion Engineering, Inc. Standard Reference System B0 commented on the
reliability of the decay heat removal system. These comments addressed the
lack of a capadbility for rapid, direct depressurization of the primary sys-
tem to allow feed and bleed operations and the reliance placed upon the
secondary system for heat removal capability. The ACRS Subcomittee on
Decay Heat Removal Systems met with representatives of Combustion Engineer-
ing, Inc. and the NRC Staff on March 16, 1982 to discuss these issues. The
ACRS discussed these issues further during its 264th meetirg, April 1-2,
1982.

Representatives of Combustion Engineering have defended their design, stat-
ing that: :

1. The System BO NSSS will be coupled with highly reliable emergency
feedwater systems (EFWS) by addition of an interface reguirement.
that the EFWS have an unavailability in the range of 10”% to 10°°
per demand. '

2. The System 80 NSSS is capable of achieving cold shutdown conditions
using only safety grade systems even without offsite power and with
an added single failure.

3. The System B0 steam generator design includes many features that
will assure adequate tube integrity, minimizing concerns associated
with operating reactors.

4. Even if all auxiliary feedwater supply were somehow lost, the secon-
dary side of the steam generators could be depressurized to allow
use of low head pumps which might be aligned to provide water to the
steam generators from a number of sources.

5. Probabilistic analyses have not shown that installing PORVs will
result in a significant improvement in safety. The added costs
are not justified.

.*k — f’fﬁ’*ﬁ
P

T = Sty

4 -t |

$L



William J. Dircks -2 - - April &, 1982

Corbustion Engineering has proposed that the issues associated with the
Cormittee's comments on the System B0 design be resolved in a continu- )
ing dialogue among the ACRS, the KRC Staff, and Combustion Engineering.

It is the NRC Staff's intention to address these issues on an expedi-

tious schedule with all applicants requesting licenses for Combustion
Engineering HSSS designs which do not have capability for rapid depres-
surization independent of the steam generator. We concur with this ap-
proach and wish to be kept informed.

The Combustion Engineering response to the Committee's comments on the
System BO design emphasizes the_expected very high reliability of the
feedwater systems and the integrity of the steam generators. We believe
that these are necessary goals but note that past operating experience
indicates that these goals are difficult to achieve. We believe that for
this reason Combustion Engineering and the NRC Staff should consider fur-
ther the addition of valves of a size to facilitate rapid depressuriza-
tion of the System B0 primary coolant system as stated in the Committee's
December 15, 1981 letter on the System B0 design. We believe that a plan
for addressing this issue should be formulated in the near future. We wish
to be kept informed and to discuss this further with Combustion Engineering
and the NRC Staff.

We believe that, while this evaluation should be conducted expeditiously,
its resolution should not now be a condition for operation of System 80
plants at full power, or of plants having similar features. The need for
future hardware or procedural changes should be contingent upon results
of this evaluation.

Sincerely,

P e,

P. Shewmon
Chairman
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