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Che as 7 NRC 400 (1878) CLI786
UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION -
COMMISSIONERS nE
Joseph M. Hendrie, Chairman AP
Victor Gilinsky !
Richaid T. Kennedy
Peter A Bradford .
In the Matter of
PETITION FOR EMERGENCY
AND REMEDIAL ACTION April 13, 1978

Upon petition by the Union of Concerned Scientists requesting various
sctions related 1o fire prot “tion for electrical cables and environmental
qualification of electrical components in nuclear power reactors, the Com-
mission (1) directs the staff 10 review whether the Commission's fire protec-
tion research program may be beneficially expedited; (2) affirms the staff's
practice of independently reviewing licensee designs and analyses, qualifi-
cation documentation, and quality assurance programs, rather than certifying
particular components as qualified for nuclear service: (3) denies petitioner 's
fequest to halt licensing u~til applicants show compliance v ith specified
resulations; (4) denies petitioner's request 1o suspend all construction activi-
ties involving connectors or relating 1o electrical cables: and (5) denies peti-
tioner's request to shut down all Operating reactors until the operators show
compliance with specified regulations.

NRC: HEALTH AND SAFETY RESPONSIBILITIES

Public safety is the first, last, and & permanent consideration in any
decision on the issuance of a constmiction permit or & license to operate »
nuclear facility. Power Reactor Development Corp. v._ Insernational Unien
of Electrical Radio and Machine Workers, 367 U S 396, 402 (1961). The
Commission must hive reasonable assurance ™hat public health and sa ety
are not endangered by its licensing actions.

ATOMIC ENERGY ACT: RIGHT TO HEARING

While revocation, suspension, or modification of a license must generally
be in accord with Administrative Procedure Act procedures of notice and
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opportunity t¢ comply, S U.5.C. S$58(b), if public health or safety requires,
such actions may be taken with immediate effect. 5 U .S C. 558(¢c), 42
U.§.C. 2236b; 10 CFR §§2.202(N, 2.204

REGULATIONS: INTERPRETATION

General design criteria (GDC) are intended 10 provide engineering goals
rather than precise tests or methodologies by which reactor safety can be
fully and satisfactorily gaveed. Nader v. NRC, 513 F. 24 1045, 1052 (1975)
They are the minimum requirements for the principal design criteria of
water-cooled ni ~lear power plants

REGULATORY GUIDES: STATUS

Acceptable methods for implementing th general design criteria are
found in regulatory guides, standard format and content guides for safety
analysis rneports, Standard Review Plan provisions, and Branch Technical
Positions, but nonconformance with regulatory guides, etc. . does not mean
that the GDC are not met; applicants are free 1o select other methods 1o
comply with GDC

ATOMIC ENERGY ACT: SANCTIONS

Emetgency powers which radically and summarily asrfect the rights and
interests of others, including licensees and those who depend on their activi-
ties, must be responsibly exercised. Licensees Authorized to Possess or
Transport Siraregic Quannities of Special Nuclear Material, CL177.3, §
NRC 16,20 (1977) In taking any remedial measures, the Commission must
choose action sufhcient to deal with tiie risk involved.

RULES OF PRACTICE: SUSPENSION OF PERMITS

A violation of a regulation does not of itself result in & requirement that
a license be suspended. Petition for Shurdown of Certain Reactors, CL1-73-
31,6 AEC 1069, 1071 (1973).

ATOMIC ENERGY ACT: SANCTIONS - ¥
Both the Atomic Energy Act and the Commission’s regulations supporn
the conclusion the: the choice of remedy for regulatory violation is within

the sound judgment of the Commission and not foreordained. 42 U.S.C.
2236, 2282, 22%0; 10 CFR §50.100
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ATOMIC ENERGY ACT: DUTIES OF APPLICANTS/LICENSEES

Licensees provide the first line of defense to ensure the safery of the
public, and are obligated 1o conduct theu own detailed safety reviews. NRC
is dependent upon licensees for sccurste and timely information. NRC's
role is primarily one of review and sudit of licensee activitics

TECHNICAL ISSUES DISCUS, IN: Electrical equipment qualificatior
10 CFR §50.55a (h), fue protection measures; General Design Critera 3

and 4, Appendix A of 10 CFR Pant 50, single failure criterion, Appendix A
of 10 CFR Pant 50

MEMOKANDUM AND ORDER

"*—l{(‘l(jk()('\l)
\ .

Yo November 4, 1977, the Unipn of Concerned Scientists (UCS) filed

the Nuclear Regulatory Cowfnission a *'Petition for Emergency and

gdal Reliel"' whichseqUEsted actions related 1o fire protection for elec

—’_..‘-—.""

trica! cables and environmental qualification of electrical components in

nuclear power reactors. In particular the UCS sought the following Com
mission actions

& The Commission shall direct the staff o accelerate a testing program to

determine the type of physical separation between elecuical cables neces

sary 1o maintain independence and 1o meet the single failure critenon’ for
redundant safery systems

b. The Commicsion shall direct the staff 10 accelerate a testing program
fc- environmental qualification of connectors

¢. The Commission shall direct the staff to independently verify the

environmental qualifications of all safety-related systems, compotients,
and structures

d. All licensing and appeal boards should immediately be notified that

The single failure eriterion is explained in NRC regulations, 10 CFR fan S0 Appendix

A single failure means an accurremee which results in the loss of capability of & compo
nent 1o perform ity intended safery functions. Multiple failures resuling from & single occur
rence are considered (o be o single failure Fluid and electric sysiems are considersd 1o be
designed against an assumed single failure f neither (1) 8 single failure of any active compo
MENL (BSSUMINg passive components function properly) nor (2) & single failure of & passive

component (assuming active components funclion properly ) results in a loss of the capability
of the sysiem 10 perform its safety functions

B

(Footnote not in petitioner's requew
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90 further construction permits or operating licenses can be issued until
such time &3 applicants can demonstrate compliance with the applicable
regulations, including specifically General Design Criteria 3 and 4 of
Appendix A 10 10 CFR Pant 50, 10 CFR §50.55a(h), and the single failure
criterion of Appendix A 1o 10 CFR Part 50

¢. All holders of construction permits shall immediately be notified 1o
cease all construction activities involving the connectors identified as
defective and all activities relating to electrical cables

f. All operating reactors shall immediately be ordered to shut down until
such time as the operators can demonstrate compliance with the appli
cable regulations, including specifically General Design Criteria 3 and 4
of Appendix A 10 10 CFR Part 50, 10 CFR §50.55a(h), and the single
failure criterion of Appendix A 1o 10 CFR Pan 50

The bases of the UCS petition are results reported August 5, 1977, from
the Qualification Testing Evaluation Programs and Fire Protection Research
Programs conducted for NRC at Sandia Laboratories. The results of those
tests are alleged 1o demonstrate that NRC regulations have been violated and
that a public health and safety threat exists

In reviewing this petition, the Commission has had the benefit </, and
has fully considered, a number of detailed technical submissions by the
staff and by UCS, as well as com~ *nts from the public. For clarity, the
Commission will treat the legal a o the petition before discussing fire
protection and electrical equipme _Jalification

I1. LEGAL CONSIDERATIONS

Before addressing the merits of the vasious aspects of the petition, three

P —

‘The Commission notes with concern e long imerval which elapsed from the time con
RECION 1est resuin: were available ("Quick-look " test reporu of Janvary, March and July
1977) until decisive action was waken 10 oblain information from liensees (Inspection and
Enforcement Bulietn 7708 dated November 8. 1977 During this time s ressarch siaff
report of August 5 was transmitied on August 26 10 the Offices of Nuclear Reactor Regpulation
Standards Development, and Inspection and Enforcement (IE' Now Wiober 14 did
Nuclear ..cavior Regulation formally respond. st which tume it was i a that 1E would
Conouct & survey of licensees Mowever, this survey was not InLaied v November 8, 4
days afier recept of the UCS petitior e

As & consequence of (his long delay. the Commission requests that the swaff review the
procedures by whick the Commission, approprisie staff offices and Licens ng boards are
notified of resesrch information which s of ity SIgN ficance. and foilm-up SCions are
taken with Licensees and applicants The resulis of this staff review slong with any recom.
mended improvements 10 existing Jiucrdures. are requested within | month
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matters of & lenal naiure raised in the petition and in subsequent filings
warrant discussion—the emergency natur: of some of the relief sought, the
relevance of alleged violations of the Comunission's regulations, and whether
such alleged violation® have occurred. As a backdrop for this discussion. a
brief summary of the Commission’'s statutery suthoricy and regulatory
responsibility is usefyl

The Atomic Energy Act of 1954, as amended, 42 U.S.C. 2011, er. seq.,
and the Energy Reorganization /'t of 1974, 42 U.S C. 5801, er seg impose
on the Lomsmission the responsibility fo, administering a licensing procedure
for, inter alia, nuclear power reactors. In large pan the licensing procedure

Is Jevoted to assuring that the health and safery of the public is adequately
protected. See, e.g., 42 U S C, 2133

2134 Thus the Commission has
stated that

public safety is the first, last, and a permanent consideration
(N any decision on the issuance of a construction permit or a license to operate
8 ruclear facility. " Power Reactor Development Corp. v. International
Union of Elecirical Radio and Machine Workers, 367 U.S. 396, 402 (1261)
The Comumission must have *'reasonable assurance'’ that public hexith and
safety are not endanygered by its licensing actions. Jd

The Commission's responsibility does not cease with the issuance of a
license. If, in the Commirsion's judgment, the public health and safety so
requires, the Commission may take action to revoke. suspend, or modify
licenses, impose civil penalties, or issue cease-and-desist orders. 42 U.S C

2236, 2237, 7282, 10 CFR §§2.200-2.205. While revecation. suspension, of

modification actions gencrally must be in accord with Admimistrative Proce

dure Act prucedures of notice and opportunity 1o achieve compliance, 5
U.S.C. 558(b), if public health or safety so requires, such sctions may be
tahen with imuwediate effect. $ U.S C. $58(c), 42 U.S.C. 2236b: 10 CFR
§82.202(N), 2.204

Three actions which the petitioner requests are st led “‘emergency re

lief.”" The Commission was asked 1o shut down imunediately all operating
power reactors, to order immediately cessation of all constructicy involving
connectors und electrical cables conducted under permits previously issued,
and to impose immediately a moratorium on all power plant License issuances
until licensees and applicants could demonstrate tumpliance with applicable
regulations. Emergency actions, such as those requestied, ars procedures
which obviously '‘can radically and summarily affect the rights and interests
of others, including licensees ang those who depend on their activities. Our
emergency powers must be responsibly exercised '’ Licensees Aurhorized

te Possess or Transport Strotegic Quantities of Special Nuciear Maierial,
CL1-77.7, § NRC 16, 20 (1977)

In determining waether or not to take any or all of the immediate sieps
requested by the potitioner, the Commission mus. decide whether the Sandia
test results relied upon by the petitioner mandaied the requested relief in
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requested relief in

order 1o provige reasonable assurance that the public health and safery are
protected. See Nader v. NRC, 513 F.24 1045, 1058 (D.C. Cir. 1975). In
particular, the Commission must determine whether information from these
tests or the UCS revesls risks in the operation of nuciear power reactors not
previously perceived. If such risks are in fact identified, the Commission
must determine thewr magnitude and take appropriate remedial actions
Where the information demonstrates an undue risk to public health and
safety, the NRC will, of course, take prompt remedial action, including
shutdown of opersting facilities, as it has in the past.’ In taking any remedial
measures, the Commission must choose actions sufficient to deal with the
risk involved

I'ps second legal matier raised by the petition concerns the relevance of
alleged violaticns of NRC regulations to the relief requesied Fetitioner
claims that corain of the Commission’s regulations are being violated. In
enc.usure (3) to the staff's filing of November 18, 1977, the Office of the
Executive ! egal Direcror (OELD) responded 10 what it termed the peti-
tioner’s argument that the mere existence of a question of full compliance
with Commission regelations automatically compels the shutdown of oper-
ating nuclear power plants. OELD disagreed with that proposition. Peds
tioner, on Novembher 23, 1977, responded 1o OELD's rgal position and
stated that it ""does not allege, nor is it necessary to allege, that any viola-
tion of the regulations calls for a shutdown of operating reactors. '’ (Empha
$is in the original ) Rather, petitioner argued that a shutdown and other
r+lief are required because of both a vielstion of regulations and a risk 10
public heaith and safety. In the December 15 filing, the staff has expressed
general agreemont with this latter formulation. The staff position is that
while 2 violation ¢f a regulation does not by itself result in a requirement
that a license be suspended, if public hezlth and safety is threatened as »
result of a discovered violation, prompt remedial action must be taken. The
staff submits that a wide range of remedial actions are available to the
Commussion, including shutdown of reactors

The Commission agrees with the staff that a violation of a regulation
does not of itself resuit in » requirement that a license be «uspended. As the
Atomic Energy Commission noted in denying a petition to shut dowr 20
Teactors some years ago

It goes «ithout saying that a violation posing an undue risk to public

health a.d safery will, of course, result in promnpt remedial action,

including shutdown if necessary. In other instances, however, the Com-

-

‘As an example, shortly afier the NRCT succeeded 10 the regulatory duties of the former
Atomic Energy Commusaion, i ordered the operators of 23 boiling water reacton 1 shivt
sowe within 20 days 1o inspect for possibie cracks in emergency core cooling sysiem piping
See Office of Inspection and Enforcement Bulletin No 7501, January 30, 1975, and NRC
Press Release No. 75-10 January 29, 1975
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mission has a wide spectrum of remedies for dealing with violations of
regulations. These include show cause proceedings and proceedings for
civil monetary penaities. The choice of appropriate mechanism for cot
rection of an assumed violation rests within the sound discretion of this
agency . In exercising this discretion, OUT PATRMOUNT CORCETN 15 W ith the
public health and safety, Petition for Shutdown of Certain Reactors,
CL1-73-31, 6 AEC 1069, 1071 (1973)

Both the Atomic Energy Act and NRC regulations support the conclusion
that the choice of remedy for regulsto.  violation is within the sound judg
ment of the Commission, and not foreordained. See 42 U.§.C. 2236, 2282,
2280, 10 CTR  §50.100

The final legal matter requiring discussion is whether any Commission
regulations are violated. If there are vio.ations consideration of appro

riate enforcement actions is required

Petitioner alleges that the Sandia tests demonstrate that nuclear power
plants do not conform to General Decign Criterion 3. which deals with fire
protection, General Design Criterion 4.7 which deals with environmental
qualification, and the single failure criterion. General design criiena
(GDC), as their name implies, are ‘‘intended to provide engineering goals
rather than precise tests or methodologies by which reactor safety [can) be
fully and satisfactorily gauged.’’ Nader v. NRC, 513 F 24 1045, 1052 (1975)
They are cast in broad, general terms and constitute the minimum rejuire
ments for the principal design critena of water-cooled nuclear power plants
There are a variety of methods for demonstrating compliance with GDC
Through regulatory guides, standard forma’ and content guides for safety
analysis reports, Standard Review Plan provisions, and Branch Technical
Positions, license applicants are given guidance as to scceptable methods
for implementing the general criteria. However, applicants are free to select

sCriterion 3—Fire protection. Structures, systems, and components imporiant 10 safety
shall be designed and located to minimize, consisient with other safety requirements . the
probability and effect of fires and explosions. Noncombustible and heat resistant matenals
shall be used wherever pracuical throughout the uril, parucularly in locations such as ihe
cotainment and control room . Fire detecuon and fighung systems of appropnste capacity
and capability shall be provided and designed 1© minimize the adverse efiects of fires on
sinictures, sysiems, and components imporiant (o saiety. Firefighting systems shall be
designed (o assure that their rupture of inadvernent operstion does not ngnificantly impair
the safery capebility of these structures, sysiems. and components

SCriterion 4 ~Environmenial and missile design bases  Structures, systems, and compo-
nents imporant 10 safety shall be defigned 1o ascommodate the effects of and 1o be compat
ible with the enviroamenial conditions associaied with normal opention. MAInIEnARce
testing, and posiuisted accidents, including loss-of-coolant secidents These structures
systems. and components shall be appropriately prowcied against dynamic effecws. in
cluding the effects of mistiles, pipe whipping and discharging MNuids, that may resull
from equipment failures and from events and sonditions outside the RuCiear power unil
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otaer methods to achieve the same goal. If there is conformance with regu-
latory guides, there is likely to be compliance with the GDC. Even if there
is ponconformance with the staff's guidance to licensees, the GDC may still
be met

With regard to the single failure criterion (SFC), the requirements of
Appendix A to 10 CFR Pan 50 and §50.55a(h) applicable to fire protection
and environmentai gualification do rot establish a set of design basis events
Rather, they establish standards for design and performance of electrical
systems (o assure that such systems are capable of performing as required

The Commission has determined, based on all the information msde
available 1o it in the course of this proceeding, that plants under construc.
tion or in operation are in compliance with GDC 3 and 4 and that the Sandia
test results do not demonstrate violations of these GDC. o the succeeding
portions of this decision, the reasons supporting this delermination are set
forth in detail

I, ELECTRICAL EQUIPMENT QUALIFICATION

1. Research Proegzram

The purpose of the NRC Qualification Testing Evaluation Program is to
obtain data 1o examine the validity of methods for environmental testing of
safety-related equipment as set forth in current standards and regulaiody
guides. The Sandia tests were to examine the test oy program specified by
ihe Institute of Electrical and Electronic Engineers (IEEE) Standard 323
(1974), endorsed by the NRC Regulatory Guide | B9 (for qualifying Class
IE* equipment for nuclear power generating stations), i.e., these were 1o be
tests of the environmental testing methodology and not tests for component
qualification.” The IEEE standard allows the environmental testing to be
performed segquentially ' The Sandia tests were 1o subject qualified electrical

SCleoo IE 18 the safety classification of electric eguipment and systems essential 1o emer
gent  reactor shutdown, containment 150MALION, reacior core cooling, and reacior hest
removal of otherwise essential in preventing significant release of radionctive malerial o
the environmeant

"NRC has not conducted qualification tests of specific components incorporated in puclear
power plants, but rather has reviewed the mesulis of Jicensees’ qualiflication programs and
Quality assurance pract/es. However, the Commiision is requesting the staff 10 provide 1
with an analysis of shiernatives (including estimates of cost and marpower resource require
menis along with polential benelits) for conducting independent verification tesiing of
envire  aentally qualified equipmem which i3 required 10 operate safety sysiems

YEnvironmenal lesting 18 wesiing performed on represenative equipment 10 verify soequacy
of design and manufacturing processes and 10 conflirm satisfaciory operalion under scciden
conditions. The environmential parameiers for sequentia) testing include separsie cxposure of

Continued On next page
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components 10 both simultaneous and sequential exposure 1o environmental
conditions, 1o determine if there were any synergistic effects. (These tests
were intended to answer cuestions such as——would exposure 1o stesm, caustic
spray, and nuclear radiation st the same time have & different degrading
effect on materials than separate, seouential exposures 1o each environmental
parameter?) Comparison of the test results was intended 10 assess the ade-
quacy of the sequential testing (specified in the standard) as being repre-
sentative of actual accident conditions where all environmental parameters
exist simultaneously. In three tests conducted on Janvary 21, March 4, and
July 12, 1977, aii 12 of the connectors' tested eventually failed under either
sequentially or «'multancously imposed conditions. The staff subsequently
determined that - ane of these connectors were, in fact qualified to the IEEE
standard.'® 2. .a result, the Commission finds that definiuive tonclusions
penzining o the wit methodology were not obiained. Retesting with quali-
fied curnectors under the NRC program has not yet been conducted.'’

2. Regulstory Approach

Fundamental to NRC regulation of nuclzar power reactors is the principie
that safety systems must perform their intended functions in spite of the
environment which may result from postulated accidents.'? For example, if
an electrical component is required to function in 2 safety system which was
designed to mitigate the consequences of certain accidents, that component
must p- form its intended function for postulated accidents such as (&) loas-
of-coviant accident (LOCA), (b) main steam line break (MSLB), or (¢)
failure of any other high-energy confining system. Confirmation of the
adequacy of this equipment to remain functional undzar postulated accident
conditions constitutes environmental qualification. Environmental qualifica-

’?b I\’P\’\/ ’ \ 5 'St“" z

,V"- '/'

(Continued from previows page.)
a component 10 nucbnar radietion. steam at hign lemperatue snd pressure, and for pressurized
waler reaciors only, caustic solution spray

YElectrical conneciors are devices used in some sysiems 1o allow stachment or removal of
electric supply 1o cenain componenis, without requiring <utting of electnic cables

®The vendor for one set of connectors assened that 1t had been qualified 1o IEEE.323
(1971) Mowever, the tesi profile used 10 suppon the asserion made by the supplier was less
severe than that of the IEEE standard As o resuli, the staff has concluded that none of the
connectors in the Sandia tests were fully qualified 10 IEEE 323 as required for service in &
LOCA environment. See staff memoranda Janusry 20. 1978, p. 2, November 22, 1977,
Enclosure |, p. 33, andd Enclosure 2, pp. 2-3

I Howeer, the Cemmission it directing the swaff 1o

v8) repeat the test progrem s ith connecion qualified in accordance with IEEE-32) (1974)

and Reguletory Guige | 89, and (b) provide » plan for & review of the adequacy of the

quality (ssurance practices for NRC-sponsored confirmaiory research programs
IThe controlling regulation here is 10 CPR Pan 30, Appendin A, Gencral Design € serion
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« A, General Design Cruerior

tion may be achieved by actua! testing of components, by engineering
analysis, or 8 combination of both

3. NRC Actions

On Novembe: 7, 1977, the Commission duected the NRC staff 10 repon
in writing by November 9, 1977, on any maters of safety significance
raised by the UCS petition which required immediaie Commission actior
and to discuss the three specific reguests for immediate actions set forth
above as items d., €., and {.'* An order was issued by the Commission on
November 9, 1977, which direcied the staff 1o evaluate the entire petitior
and provide its views on all guestions raised therein by November 25, 1977
The views of licensees and the public were »lso soliciied.” In an open
meeting on November 11, 1977, the Commission received a briefing from
the NRC staff on the emergency aspects of the petition, and on the basis of
information provided at this briefing and the staff's filing of November 9,
1977, the Commission determined that no imnmediate actions were required
at th-t time. The staff indhicated that it was conducting & telephone survey
on th. use of connectors inside containment. In addition 1o the telephone
survey, the staff issued two Inspection and Enforcement (IE) Bu'leting 77

05'* and 77-05A"" which directed licensees and permit holders to provide

"While Section 2 206 of the Commission’'s Rules of Practice

10 CFR §2.20¢. provides
that pe!

ons such a8 this should be addressed 10 the appropriate NRC office duwecton, the
Commission does have inhetent power (o exercise jurisdi. on in the first instance The
Commission sle on the petiion rether
than refer the matter 10 the Direcror, Office of Nuclear Reactor Regulation, 15 not intended 1o

esablish 2 precedent for cirgumventing the procedure sel forth

§ EIeCLION N ThiS CAME 1O FRETCINE N prerOgative W0

in Section 2 206 Sound

sliocanion of Commission resou. ces dictates that this inherent power be used sparingly
*The Commission subsequently granted two staff reguesis for exiensions of time within

which to file 114 response © 8

quesiions raised. becavse the stafl & effors had been direcied
1

evaluation of the emergency aspects of the petition on & priotity basis. The staffl response
wis received on December 15, 1977

"Forty -5 responses were recs ved from licensaes (of their representatives). public imer
est groups. and members of the public
ihe petiion

Twenty-five of these commentaion urged denial of
15 supporied (he petition. four axpressed no BOSILION, and 1w requesied con
Linuances (and subsequently provided responses which are included 10 the calegones above)
These responses were considered by the Commission in reaching 113 decision in this matier

*On November 8, 1977, IE Bulletin 7708

Elecirical Connecior Assemblies. ' was semt
os

icensers and permi holders directing them 1o provide information on connecton used
i osafety systems located inside containment, subjest 10 LOCA environment and requiured Lo
be operatle during LOCA . LJormation was requested within 30 days for opersiing reactors
and 60 days for reactors under constiruction

'Cu November 14, 1977

supplemental [E Bulietion 77.05A was ser 10 sll licensees and
permit

holders directing them 1o provide information on all connecton in safety systems
locaied either (nside OF oRIsIGe CORLAIMMEn! and required 10 funclion 10 miligate a0 8ot e n

where Ihe accwent sell could adversely alfect the ability of Ihe system 1o perform s safery
function
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nformation on conneclors used in safety sysiems inside and outside conta.n
mer

Upon completion of the IE bulletin survey of the use ot electrical con
nectors, the staff was directed 1o prepare a writien repon containing the
results of that survey and the status of the qualification lest review and (o
address the questions raised in peliioner § jetier und supplemental affidavit
of November 10, 1977, to the Commissioners The staff was also re-
quested to provide wrificn answers 10 questions posed by Commissior offices
on the subject of the petition. On November 17, 1977, the UCS filed a
Second Supplemental Affidavit of Roben D. Pollard, its expert, which
responded to the staff’s submissions up 10 that time

The staff reporied the completion of its preliminary survey on the use of
electrical connectors in salety sysiems inside containment in Operating plants
on November 18, 1977, The staff reaffirmed the conciusion of its repon of
November 9. 1977, that the immediate Commission actions requested ™
UCS were not warranted for all operating reactors. However, sction was
required for D.C. Cook, Unit No. 1. This unit was taken out of service on
November 18, by the licensee. This action, confirmed by s staff order
issued at the same time, followed a meeting between the licenses and the
staff during which the licensee was unable 1o rdequately document the
qualification of the electrical connectors used in plant safety sysiems The
staff also informed the Commission of the actions the staff had taken re-
garding 12 other plants which had been identified as using connectors in
such systems. For these plants the staff had requested licensee submittal of
documentation of test procedures and results to demonstrate that connectors
used are capable of performing in a LOCA environment by 8 specified date
If such data were lacking, justification for operating beyond that date was
required. The staff also provided a legal analysis of petitioner s arguments
regarding enforcement of NRC regulations UCS subsequently reiterated
their legal arguments in a filing dated November 23, 1977, which the staff
responded 1o in its December 15, 1977, repont, pg 78

On November 22. 1977, the staff filed its response to the UCS letter and
supplemental affidavit of November 10, 1977, and t - questions posed by
Commission offices. It also included copies of letters sent to several licensees
requesting further information on electrical connectors in their plants. The
staff stated that upon review of the supplemental affidavit its view was that
the affidavit contained no new information not previously considered in the
staff"s report of November 9, 1977, and was essentially a restatement of the
concerns raised originally in the UCS petition. In addition, the staff provided
its analysis of each of the statements in the supplemental affidavit

On November 25, 1977, the siaff supplemented its reporns of November
9. 18, and 22, 1977, In its November 25 memorandum, the staff discussed
actions taken regarding the Oyster Creek reactor (which was wdentified as
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having connectors in safety systems within the containinent), and repored
results of the staff review of the use of connectors inside the containment on
Target Rock safety relief valves used on some boiling water reactors
(BWR 's).'* The staff also provided a further status report on “he D.C. Cook
plant, which had been shut down earlier. The staff further reporied that
work was continuing on another environvental qualificaion matter cited in
the UCS submittal of November 17, concerning electrical penetrations.
Office of Inspection and Enforcement (IE) Bulletins 7706 and 77-07 were
issued on November 22 and Deceriber 19, respectively, requining licensees
10 provide information on the use of cerain slectrical penetration assemblies.
Penetrations of this type at Millstone, Unit No. 2, had expenenced electrical
shorts

On December 6, 1977, the staff issued another supplement to its pre vious
repons It discussed the further resulu of its preliminary survey of electnical
connector use. provided the initial results of the preliminary survey of
containment electrical penetrations in operating plants. & review of the
petitioner 's more recent filings, & summary of activities taken by staff, and
future actions under consideration with regard 1o the environmental quali-
fication of other safety-related electrical equipment in nuclear plants.

The Commission received a second briefing on the emergency aspects
of the petition by the staff in an open meeting on December 8, 1977. At his
own request, the petitioner's expert, Mr. Pollard, was sccorded an opponu-
nity to comment on matters relevant to the UCS petition " Mr. Pollard
availed himself of this opportunity 10 make & presentation And answer ques-
tions of the Commissioners.

"y the course of conducting its preliminary survey the siail thought i had wentilied
additiona) plants using connectors in safsty systems inside the containment The stall had
sdvised the Commission in 1ts November 22, 1977, filisg that they were concerned with
connectors associsied with Target Rock safety relief »<ives wied on censin BWR sysiems
The staff noted. &t that time, they would continue evaluation of these conneciors 1o determine
whether they must function in the event of 8 LOCA. On November 25, 1977, the satf
sdequaiely explained why u had later concluded that these electrical conneciors were not
required 10 function in an sccident environment, because these connetors did not serve &
safety system funciion

1%Counse! for petitioner had requested in o lerer Gated November 17, 1977, that the
Comm ssioners call Mr. Pollard 10 appear before them if they had eny questions and that he
be allowed 1o paricipate in any further saf! briefings of the Commission. Al an open
meeting on December 7, 1977, the Commission voted 1o grant pelitioner s request The
granting of petitioner's request in this instance, however, is not 1o be consirued as & pre-
cedent and the Commission does not intend 10 make such arvangements o regular feature of
Commiasion practice. An stiorney (Mr Troy Conner), who hed provided comments on the
petition pursuant 1o the Commission « order of November §, 1977, filed an objection 10 the
UCS panicipation request In the event that the Commission granied the UCS request. be
asked that those opposed 1o the granting of the petition. himself included, be afforded o
similar opportunity In the inierest of fundamental fairness, the Commission sccordingly

~ (Continued on nexi page.)
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Subsegurntly. on December 15, 1977, the staff submitted its repon on
the totality of the matiers raised by the petition. The staff explained the
actions it bad taken concerning the qualification of electrical connectors
containmeri electnical penetrations, and other safety -related electrical equip
ment in response 1o the Sandia tests, recent operating experience, and the
UCS petition. The Commission met in open session on December 22, 1977,
for & briefing on the December 15 report by the staff, including questioning
of the s'aff

On January 6, 1976, the staff provided a report which updated the
status 1f the investigation of the use of electrical connectors. In paricular
the stuff had determined that environmental qualification information for
the Filgrim, Unit 1, was incomplete. In meetings with the licensee, the stalf
determined that additional information was required (o permit evaiuatior
reparding safety of cxtended operation, but that operation untii a plannec
shutdown on Januery 21 would not endanger public health and safer
Additional qualification testing of electrical connectors would be required
prior to resumption oi power operations afier this planned shuidowr

In & subsequent report of January 13, the staff stated that Pilgrim, Unit
|, was shutdown by the licensee on January 9 as the result of unsatisfactory
performance of & typical connector during & preliminary screening lest
Inspection of this connector indicated probleras assccisted with the method
of installation in the facility. The Pilgrim, Unit |, was to remain shut down
unti| satisfactory testing was completed, or qualified devices were substituted
for these connectors

In this January 13 report the staff also provided a current status of the
review of electrical connectors. Additional qualification testing was o be
performed for six reactors®® other than Pilgrim. In addition, the staff stated
that the Connecticut Yankee (Haddam Meck) licenses had replaced con
nectors (for which no adequate qualification Cocumentation existed) with
terminal blocks inside sealed junction boxes

The staff's January 13 report also gave the results of investigations of
electrical penetration asscmblies. Based on reviews of test results and com

Loriinuwed frow previous page )
scheduled time egqual 10 tha! afforded the U'CS 1o hear from those opposed 10 the pelition &t »
subseqguent briefing on December 22 Prior 10 that briefing the Commission was sdvised (hat
those invited 1o present thelr Opposilion viewpoint G1d nol wish 10 exercise this opporunity
Even in assessing this request for relie! of an emergency nature. the Commission had cor
tinged the policy established in s general handling of the petition. of formulsting a frame
work for principled decisionmaking including th: erucible of debate through the clash of
nformed bui opposing scientific and techaoiogical viewpoinis 8 sugpesied by Chae!
Judge Bazeion of the United States Coun of Appeals for the Disinet of Columbis in Friends
o the Earth v. AEC 4383 F. 24 103) (197}

08, reactors for which tests of qualification under LOCA radiation exposure condinions
were planned (s1eam and. & APPTOPrale  Caustic FPYay testing have been satisfacionily com
pleted) were Browns Ferry. Units |, 2, 2. Nine Mile Point: Maine Yankee. and Oy ter Creek
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parative design analysis the staff has cotclvded that penetrstions in all
Operating reaciors are ¢n v ronmentally qualified for LOCA conditions. In a
later report datad March 23, 1978, the staff indicated thai sorae followyp
confirmation tests are planned by July 1978 for penetrations used in Con
necticut Yankee (Haddam Neck): penodic checks will be made on penetra
nons it Yankes Rowe. At Milistone. Unit 2, (where the problem was initis Iy
identified) penetrations wili be replaced prior to resumption of operations

On January 20, 1978, the staf! provided its response 10 2 *‘Draft Memo
randum and Order'’ filed by UCS on Janvary 9.7 The staff's position was
that UCS had provided no new facts. but rather the January 9 filing was a
restaiement of previous UCS positions. In this subsn
responses (or referenced responses in its earlier submission) for each of the
UCS contentions. The staff recommended that the Commistion not adop!
the "'Draft Memorandum and O1der

On January 27 the staff reporied that the licensee of the Connecticut
Yankee Plant had informed them that environmental qualification data did
not exist for electrical terminal blocks ® which had been used as replace
ments for unqualified conneetors. In addivion, the staff reported that & large
number of similar terminal blocks were in use by this licensee in safety
related systems inside containment Environmenta)
tests were conducted by the licensee in
failed while two other rypes passec the tests. The staff concluded that this

failure demonstrates that this type of terminal block is not environmentally
qualified

The staff promptly ini
determine if other plants

ission the staff provided

qualification screening
which one type of terminal block

tiated a telephone survey of all operating plants 1o
used any type of terminal block for which there s
not complete environmental qualification. An IE Bulletin 78-02 was issued
on January 30 requiring al) power reactor licensees 1o provide followup
documentation

On February 3, 1978, the staff providea anot
status of both the Filgrim connectors and the
on the use of “‘unprotecied

e e

her repont updating tha
results of the welephone survey
" terminal blocks inside conainment in safety-

“'In this filing, UCS requesied Commussion permission 1
transcript of the December 22. 1979 Commistion meet
& matier of public convenience, that transcripis of
able solely for genera informational purposes
or edited and may con sin
Geciaun

© make refevence 1o the anofficial
ing. The Commission has decidod. as
open Commission meetings will be sveil
These wanscrpis are not rev ewad cormected
Insccuraces. They are not pan of the formal or informal record of
[ the matc s discussed Expressions of opinion in IFTRRSETIRI 00 nOt necessarily
reflect final determitations or beliefs. The Commussion does Ol believe in this case |
SPPropriaie, or necessary. 10 su.“orize reference to this transcrpt. Howewyr
$100 does note that the information N incieded (n writen salf Tansmitialy

1 Although not spec fically ruised by the petitioner, the Comm ission believes the probiems
identified with termins! block Qualification (which are snother means of making connections
Within elecirical sysiems) are Perunent 10 e jasuer raised by the peitioner. Conseguentiy »
brief discussion of the use of fermuinel blocks is considered Appropriaie here

i
the Commus
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Pvisted sysZems (urproracted terminal blocks are those which are not euc losed

In metal boxes). IO the Filgrim case, the licensee has replaced all safety-
re.also elecincal Connectors with fully qualified splices. From the welephone
survey on enninel blocks. three facilities (Yankee Rowe, Rancho Sece
nd Ginna) in addition & Haddam Neck were identified as using unprotected
terminal blocks iv safety 2yriems. The staff met with the licensee responsible
for each Of these facilities
The staff provide.d anotmer seport on February 10, 1978, which included!
the states of qualificat programs for electrica] connectors in ure ar .}
out.y wdentified six reaciors. Furthermore, adJitional informatioc was
IN response ssues raised by U'CS in a ietter dated January 20
On Februacy 17, 1978, the siaff supplied information which correr #
portion of the February 10 memorandum. In the Febrvary 10 repon, ¢
stafl had indicated that electrical connscror qualifications for the Drowns
Ferry, Units |, 2, and 3, had been completed. On February 13 the staff
reporied that although the licensee had earlier informed them that testing
Was incompiete, due 10 & misonderstand /g within the siuff, this led to an
er~or in the February 10 report which indicated that this testing was com
pietzd. On that same day, the licensee notified the staff that certain electri
cal cennectors for Unit No. 3 had failed under test. Followup informatior
was provided by the staff in a February 18 memorandum. Failure of the
ciecincal connectors for Browns Ferry 1 had occurred due toexcessive tem
peratures and ronrepresentative environment being applied during an accel
erated agiog test. The staff reponted that the licensee had made a commit
ment 1o replace these conn>ctors with environiientally qualified splices at
the nexl refueling (scheduled for Sepliember 1978), and for the irterim, a
detailed test pian was being developed by the licensee to provide the results
of environmental qualification testing by March 17, 1978
0 this February 18 memorandum the staff also reponed that successful
environmental tesZing hod been completed for terminal “locks in use at the
Rancho Seco plant. Acccrdingly, corrective actions have been taken for all
four of the identified plars (Haddam Neck,” Yankee Rowe, Ginna. and
Rancho Seco) either to qualify terminal blocks in use or make a replacement
wih qualified components

e ——————

310 u swif report of March 23, 1978, the Commiiss ior was informed that further testing of
lerinina blocks beiny concacied separaiely for D C. Cook, Units | and 2, and Maddam Neck
has resed Questions about their environmental gualification Subsequently, failure of Mad
dam Neck terminal blocks enclosed v aluminum boxes (which previosly had been satis
factorily tested in stee) bases). resuited in plant shutgdowr and replacement with slee! proter
tive boxes In g repon on March 30, the suaff gonfirmed that siee! boves are now in place ot
Haddam Neck end tha! other cormective sctions hpve been when based on testing results
They aiso repored that all questionable 1erminal blocks st D ¢ Cook

Units | and 2, had
been replaced with qualified splices
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On March 2, 1978, the staff reported that a detsiled test plan had been
submitied fur electrical connectors used in Browns Ferry, Unit 3, and that
(ESting was planned to be completed March 20, 1978, Also the siaff cor
rected some information regarding the asing tests. which had been given in
theur earlier memorandum of February 18. The staff concluded that continued
Operation unul compietion of the plunned tests would not result in an unsafe
condition, in light of ¥ successfi] screening test in Novemper 1977 of
unaged connectors and of the short time remaining until properly aged
components were tested

On March 18, 1978, the staff reported that 2 days earlier Browns Ferry
Unit 3, had been taken out of service by the licensee upon failure of severa)
Bendix electrical connectors during qualification tests. In a meeting’* be
twaen the licensee and the staff, it was concluded tha! failures were due 1o
the =22 of etory potting compound on the outbosrd end of the coapectory
It was fuiche concladed that potling the outboard +~d would result in
qualified conneciors, jug, fy Ing continued operation wuntil the planned shut
down for refueling in September 1978, Poring compound has been added 10
&l connectors in safety systems. and inspections have been made. The
licensee has made a commitment to conduct further 1esting in the imterim In
September, the licensee will submit for staff approval 2 recommendation
whether potted connectors are fully Qualified for the iife of the plant or if
replacement of connectors with qualified splices 13 HeCEIsary

In & staff report dated March 23, 1978, a summary was provided of all
actions taken to qualify electrical conneciors, terminal Fiocks, and penetra
tions Details on measures taken 1o mee specific qaal
current qualification status of each typs of
vided. A number of ongoing
be pr

ification criteria and &
tlecirical component were pro-
tests were discussed, the results of which will
ovided 1o the Commission and the public. In addition. a summary of
inspection and enforcement activities was provided

4. Results of Staff Action:

Responses to IE Bulletins concerning electrical conx
received from all lice nsees for Uperating reactors,
randa dated January 13 and March 21
reactors, 18 were identified as having
function in the LOCA environment inside the containment structure. A
tabulation and summary status of these reactors i given in Appendix 1. In
Cases where connectors are used in safety systems outside the containment
structure, the staff has confirmed that these connectors are either adequately

sclors have been
as reponcd in staflf memo-
1978. Of 2 67 operating power
electrical conneciors required 1o

S — e e——— -
““A representative of UCS atiended meetin

g% on Browns Fewry held on February 17 and
March 16, 1978 UCS was notified of other

meetings but did not anend
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protecied from failures of high-energy line breaks or that these connectors
will have performed their safety function before being affected by the ace)
dent environment

In addition to the operating plants, 33 plunts under construction have
been identified (in response to IE Bulletins 77-05 and 77-05A) as having
elecirical connectors included in the design of safety systems. The licensees
of these plants have made & commitment 1o having environmental qualifics
tion for these connectors completed prior 1o initial operation, and the staff
has instructions 1o specifically revies bases for such gqualification. ® As
detailed in Apoendix [, licensees vplrating power plants presented data
foi staff review 10 suppon the qualification of « lectrical connectors. This
data consisted of cerifieC test results or Engineering analyses, and wns
intended 1o suppon the conclusion that such equipment is capabie of with
standing, with adequate margin, the environmental conditions which are
predicied to result from accidents during which the equipment must fune
tion ** The staff review of licensee dacumentation determined whether that

testing was conducted under appropriate conditions (¢ £ . sieam, ‘empera

Wrc, pressure, eic.) and whether acceptable engineering practices and dats
were ulilized 1o review materials and designs ased for this equipment. In
SOmMe Cases, comparative analyses were made of equipment where similar
materials and designs had been previously demonstrated as being environ
mentally qualified

Of 18 plants identified as having electrical connectors in safety systems
15 of these plants (Appendix | Table Category A) eventually had documenta
tion which the staff concluded supponed environmental qualification for
the worst-accident conditions calcuiated for a LOCA (with a conservative
margin) of temperature, humidity, steam pressure, raustic spray, flooding
and irradiation. The Commission agrees that the staff's conclusions are
Dasedl On sound ngineering practice. For *he remaining three plants, Browns
Ferry 3, Nine Mile Point, anc Maine Yankee (Appendix I, Category B)

DC Ceal. Unit 2. became operstional during the perwd of review of this peLinios
This rescior s counted in the 3) heted abave | As 8 preconditien for inital operation, the
staft required the liccnsee 10 document adequate environmenta! qualification of numMerous
elecinical components. including connectors and terminal blocks. (See siso footnme 2) )

“SO1 18 plants having connectors, nine were Celermined 1o be environmenially qualified

W iRoWt any additional wenting. Mowever, for the other nine extensive sdditional testing and
analyses have been corr'ed oul by rhe licensees and reviewsd by the s ff spe

TESPOnSE 10 the Questions raised by the petitioner

TA main steam line breet (MSLE) in PWR planis could resull in predicied ambiem
temperatares higher than thai of 3 LOCA. but valy for s shor period of time (/ ¢ . 6010100

sesondi) E gineering evalustions of the surface lemperniure of componenis inside contain
ment of 4 MSLB indicate that LOCA conditions would not generally be enceeded (ref. saf!
filing of December 15, 1977, Appendis £) ACition.  review of gualification for MSLB ¢
v il be undertaken during the first phase of the staff*e Sy stematic Evaluation Frogram. which
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environmental qualification is not yet fully documented Esch of these
reactors will be discussed in turn

For Browns Ferry 3, Epory potting has been placed in portions of 11
connectors which originally did not have this material (as already discussed.

lack of this material was the cause of failures guring environmental tests).
The staff decermined that test results for properly potied connectors justify
continued operation until the planned shutdown for refueling in September
1978. The Commission agrees with the staff and finds that this will not
constitute an undue risk 10 the public health and safety. The licensee has
made & commitment to further testing in the interim. In September, the
licensee will submit for staff &pproval, a recommendstion whether potted
tonnectors wre fully qualified for the life of the plant or if replacement of
conneciors with qualified splices is necessary

Nine Mile Point and Maine Yankee both employ the same type of electr)-
cal conneciors. Thus testing for the Nine Mile Point licensee will satisfy
requirements for both plants Testing has been reported by the licensee 1o
have been satisfactorily compleied, with preliminary test results reviewed
and concurred in by the staff. The Commission agrees that continued opera-
Lion of both of these plants will not be an undue risk 10 the public health and
safety. in light of the repored successful tests and confurmation of adequacy
made by the staff based on review of the preliminary 1est results.

For each of the above three plants, the Commission and the public will
be informed of uny subsequent results and staff conclusions.

If, during this interim period, the results of these testing programs or
any other information SUggests that the public is exposed io undue risks
NRC will take prompt remedial action, including power reactor shutdowns
if necessary With issuance of the shutdown order for D.C. Cook, Unit No
I, reactor, the staff has clearly demonstrated they will, when Appropriate,
take definitive actior

In the Commussion’s judgment. the staff"s review of the use of electrical
connectors in the Pilgrim reactor deserves special mention. In the staff's
/pitial review, reported in its November 18, 1977, memorandum, Pilgrim
was not identified as & reactor which used electrical connectors in safery
systems. This conclusion was besed on information received by the staff
from the architect-engineering (A-E) firm for Pilgrim. On December 7,
contrary to the information from the A-E, the staff was notified by the
nuclear steam supply system vendor that electrical conneciors were in use
In the December |$ staff report, Pilgrim was listed for the first time as
having connectors, with formal documentation of their qualification being
avaiied by the staff. When the documentation was finally received on
December 27 (3 weeks later than requested in [E Bulletin 77-08, dated
November §) the staff determined that sdequate qualification cata had not
been provided In lieu of Qualification data, the licensee submitted only

unsubstantiated letters of cenification. A’muung was promptly held between
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the staff and licensee, with the conclusion reached that continued operation
would be allowed until a plaaned shutdown scheduled 3 weeks later This
continued operation was determined 10 afford nc undue risk to the public
primanly because (a) limited env ironmental testing had established thai the
connectors would remain operable during at least the initial period of a
LOCA: (b) however, if the connectors failed during a LOCA, then backup
systems existed 1o mitigate sccident consequences which would be less
severe because of low power operation; and (¢) connectors were proteted
within steel boxes. Plans were made by the licensee 10 initiate qualificatior
testirg of typical connectors, and restan of the reactor was contingent upon
satisfactory qualification. During the course of preliminary qualificatior
testing, & connector failed, resuiling in @ shutdown by the lLicensee or
January 9, 1978 All connectors were eventually replaced with qva ified
splices

.IT -t

i . . e o ol e e —————
e ————————————————— - ——

The sequence of events in the Pilgrim case 15 not an acceptable mode!
for regulatory or industry performance. Events moved from faiiure 1o iden
tify connectors in use, to plant shutdown due to failure of conneciors under
test, and fmum to replacement with splices. Because NRC is dependent
upon information from licensees, the Commissior is particularly concerned
that at first apparently inaccurate information was forthcoming from the

censee and subsequently compiete informaiion was delaved well beyond
the requested date for L 2sponse. ¥V ith respect to staff actions in the Pilgrim
case. the delay in obtaining and reviewing the P.lgrim documentation was
not satisfactory

-

In order to fulfill its regulatory obligations, NRC is dependent upon ull
of i's licensees for accurate and timely information. Si-ce licensees are
dire- 'y in control of plant design, cinstruction, OpZration, ancé main
tenance. they are the first line of defense 10 ensure the safery of the public
NRC's role is one primarily of review and audit of licensee activities

recognizing that limited resovrces preciude 100 percent inspecuion

As the Commission has stated in the past

Our inspection system is not designed 1o and cannot assume such tasks
(io provide full inspection of construct.on activities) Rather, we requue
that licensees themselves develop and implement reliable quality assur-
ance programs which can assume the major burden of inspection Con-

sumers Power Company (Midlana Plant, Units | and 2), CL1-74-3, 7
AEC 7, 11 (1974)

We require instead a regime in which applicants and licensees have every
incentive 10 scrutinize their internal procedures 10 be &s sure as they
possibly can that all submissions t this Commission are sccurate
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Licensees bear an unavoidable and heavy responsibility for helping
insure that nuclear power is utilized safely Virginia Electric and Power
Company (North Anns Power Station), CL1-76-22, 4 NRC 480, 486, 487
1976). « firmed, Virginia Electric and Power Company v. U 5. Nuclear
Regulatory Commission, F. 24 . (4th Cir., February 28, 1978)

Furthermore. the Commission notes that some of the licensees initial
responses indicated a lack on their pan of detailed know ledge of the quality
of installed plant equipment. Licensees rnust have this detailed under
standing of their own plants in order 10 meet their obligations for public
safety by ens uT"Jf & sound basis for making assessments of plam safety
The NRC establishes general safety criteria, sets specific requirements for
many aspects of reactor design and operation, and ensures compliance with
these criteriz and requirement by independen audit. While, in the Com
mission s view, these activities play a vital role in ensuring safe plant
operation, they are not a substitute for licensee safery reviews. The licensees
must be knowledgeable and vigilant and must take more initiative in fer
reting out details of poinntial piant weaknesses

The Commussion is requesting that the NRC staff carefully re' iew this
matter. This review should consider the need for further regulatory actions
1o include a possible NRC policy statement to reemphasize the imponant
safety responsibilities of licensees

In addition, the Commission endorses the staff"s planned inspection and
enforcement activities, as generally outlined in its Maich 23, 1978, memo
rangur he Commission emphasizes that a comprehensive  lessons
learned " evaluation needs to be made, to include (2) review of all licensee
responses (with particular attention ta the Pilgrim case), 1o detzrmine con-
formance 1o applicable quality assurence documentation requirements, as
well as the accuracy end tumeliness of information provided (where justified,
appropriate enforcement action should be taken); (b) review how electrical
equipment, not fully qua.ified, came to he installed in those plants where
found. and (¢) review staff actions in the Pilgrim case so that similar delays
may be avoided in the future. The staff is requested to provide & repornt to
the Commission which also will be available 10 the public

In addition to environmental qualification of electrical connectors, the
petitioner in its submittal of November 10, 1977, questioned the qualifica-
tion of electrical penetrations, because they were *‘similar in design, mate-
rials, and function to electrical connectors.”” Operating experience from

Millstone, Unit 2, also led the staff to question the environmental qualifica-
tion of the electrical penetrations. As a result, the staff conducied 2 survey
of all power reactors. The information thus provided by operating facilities
gave reasonable assurance Laat their penetrations were capable of performing
in the LOCA environment. The Cgmmission agrees with the staff conciu-
sions on electrical penetrations. Qualification of penetrations in service at

419




Lperating reactors was established by review of docurmented testing or by
comparative design gaalysis. One remaining Question on penetrations exists
ithough penetrations are quahilied without nitrogen pressurization. the
statl is reviewing whether nitrogen gas pressure should be maintained witk
in these pe rions where design permits (o provide sdditional protection
Ihe Commissic . 18 requestitg that it be informed by the staff on the outcome

of its review. This informatiun will also be made available to the public
Confirmation of the safety adequacy and environmental qualification of

all Class IE electrical equipment (not limited 10 connectors, penetrat ons, of
terminal blocks) in operating plants will be examined as a first priority
matter in the NRC Systemati¢ Evaluation Program (SEP).™ |t is expected
n about | month the staff review will be reperied 10 the Commissior
available 10 the public. The steff review will be sufficient to

B55€55 any sately implcations in detail 10 adequately decide whether or no

arldAn

add nal review of plants other than those included in the SEP are required

IV. FIRE PROTECTION

I. Research Program

T

¢ purpose of the Fire Protection Research Program initiated afier the
Browns Ferry fire is 1o provide a data base for evaluation of desigr

Jarus and regulatory guides for fire protection and controi. This pro
gram includes, among other research projects. cable fire tests. On July 6

L
1 Y

Sandia conducted & cable fire test with a cable tray configuratior
consisting of stacxed columns of cable trays simulating two safety divisions
These cable tray divisions were arvanged in accordance with the minimum
separation guidelines of IEEE Standard 384 (1974), endorsed by Regulaton
Guide 1.73 for protection against propagation of imernally isitisied electr:
cal fires: 5 feet vertical and 3 feet horizontal spacing between divisions
The fires were initiated by two different means: one test used internal
clectrical heating, while the other us~d external propane burners (exposure
fire) to produce » sustained fire

Fire propagation did not occur for internal electrically initiated fiirs
However, an exposure fire initiated in one of the bottom cable trays resulted
in fire propagation from one division to the other. For these tests an external
source was required 10 achieve the fully developed fire

The Sandia tests™ serve as confirmation of the conclusions from the

Inihe first phase of the SEP review the s12 %7 will review o group of 1 ] reactors e luding

the oidei! operating units. These reaciors are Dresden | and 2. Yankes Row B g Rock Poin

San Orofre Haddam Neck. LaCrosse. Oyster Creek. Ginna. Milisione and Pelisades
“*The results of the Sandia fire tenis on electricwabies were )electnically induced fires

Cabies in these tests €10 not spread beyond those separsiion minima set forth in JEEE 384 and

{Continued on nev! poge
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review of the Browns Ferry fire. As s result of the Browns Ferry review, the
staff had made the assumption that exposure fires may propagate beyond the
distances set forth in Regulatory Guide 1.75, and has since required addi-
tional fire protection measures for nuclear power plants

o1 the outcome 1. Regulstory Approsch

10 the public

alification of NRC regulations call for fire proteciion in nuclear power plants because
sneLrations. of damage 10 electrical cables (as well as other equipment) as a result of fire
| first-priority may result in loss of ability to safely perform plam shutdown functions
It is expected (GDC-3). The fire protection program is irtended to ensure, through the
Commission defense-in-depth principie, thet a fire will not prevent safe shutdown and
s suificient to will not significantly increase the risk of radioactive rclu_us 1o the environ-
vhether of not ment. Through the defense-in-depth principle the regulations aim at achiev-
> are required ing fire prutection through adequate balance by:

I Preventing fires from startirg

2. Detecting and quickly extinguishing fires and limiting thewr damage
3. Designing the plant to minimize the effects of fues on essential
safety functions

The Commission endorses the staff's position that no one level of
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defense-in-depth can be inade invulnerable. Strengthening one of the levels
can compensate in some measure for reduced safety margins in the others
Cable separation at nuclear power plants is but one design feature 1o miugate
the consequences of fires, Other fire protection measures include fire

detection and extinguishing sysiems and equipment, administrative controls
and procedures, an” irained personnel.

3. NRC Actions

In the staff filings dated Nove.nver 7, 10, 22, December 15, 1977, and
January 20, 1978, and during the open Commission meetings on November
11, and DCCC”]N" v and 22. the staff set forth the actions l."-d_v taban e
underway in accordance with NRC's Fire Protection Action Plan. The staff
presented its conclusion that these actions provide adequate assurance that
the safety of the public is protected.

(Continued from previous pege.)

Regulatory Guide | 75; and (2) exposure (i.¢.. externally inftiaied) fires under cable wrays in
these iests did spread, Causing the cables 10 burn and the fue to PrOpagate beyond the
distances set forth in Regulsiory Guide | 75 The esposure fire employed n the Sandis test
{e.e., 5 minutes burn time for two propane burners at 70,000 Bru/h, the use of heat defleciors
10 concentrate the heat source, burning of the fire for » period of approsimately 30 minutes)
may well be in excess of the fire reasonably expecied to occur, Consuuring current require-
ments (or elimination of combustible materials from cable Ares. employment of fire watches,
provisions of fire detecung, and firefighting e|Quipmen:

a
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Among the staff actions on fire protectior are the following
E ’

&) issuance of IE Bulletins on March 24, 1975, and April 3, 1975
OTOering cerwain controls over ignition sourcs, review of pro
cedures for controlling plant maintenance and modifications that
might affect safety, review of emergency procedures for sliernate
shutdown, and cooling methods

P and review of flammavility of
materials

inspections of all operating power reactors in April .ad May 1978
covering the installation of fire stops on electrica

Cables and
renetration seals

. St

incorporation in the NRC Opersting Reactor Inspection Program

more Gelaiied procedures for inspection of fire prevenuion ang pro
lection measures

mproved inspection of licensee quality ascurance practices for fire
pritection

development of new guidelines on fire protection for use in the

Standasd Review Plan, applicable 1o all nuclear power plants

{
2
1
1
|
:

retention of the Factory Mutual Research Corporation as a technical

consuitant on fire protection

miprovement of standards in coordination with the Executive Com
mitiee ¢

of Nuclear Standards Management Board of the American
National Standa:ds Institute (ANS]);

;e...;‘.—..l_.._.-

E—

NRC-sponsored research conducted by Sandia Labor.ton which
r

includes testing of cable separation criteria, as well as other fire

protection measures (¢.g., barriers, coatings)

ipitiation of a fire protection evaluation program for all power re
actlor licensees and applicants; and

iIssuance of interim technical specifications for fire protection of
Opeiaiing power planis to cover the period until a full evaluation of

pian: to achieve conformance with the Appendix A (10 Branch
Technical Position 9.5-1) guidance

4. Results of Staff Actions

The need for emergency action was yreviously considered in the repon
of the Special Review Group on the Browns Feiry Fire (NUREG-050) in

422
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February 1976 and discussed in testimony before the Joint Committee on
Atomic Energy on September 16, 1975, and on March 2, 1976. The Special
Review Group concluded that emergency action was not required. The
following quotatien from their report summarizes the basis for that recom-
mendation (NUREL-0050, Section 1.3)

A probabilistic assessment of public safety or risk in Quantitative
terms 15 given in the Reactor Safe. study (WASH-1400). As the result
of a calculation based on the Browns Ferry fire, the study concludes that
the potential for a significant release of radioactivity from such a fire is
about 20% of that calculated from all other causes analyzed.® This
indicates that predicted potential accident risks from all causes were not
greatly affectec by consideration of the Browns Ferry fire. This is one of
the reasons that urgent action in regard to reducing risks due o potential
fires is not required. The study [WASH-1400] also pointed out t
'rather straightforward measures, such as may already exist at other
nuclear plants, can improve fire prevention and fire. iy hting capability
ana can significantly reduce the likelihood of a poteniial core melt
acc:dent thal migwt result from a large fire."" The Review Groups agrees

Fires occur rainher frequently, however, fires . volving equipment
unavailability comparable to the Browns Ferry fire are quite infrequent
(see Section 3.3). The Review Group believes that steps already taken

since March 1975 (see §: ction 3.3.2) heve reduced this frequency sig-
nificantly

Based on its review of the events transpiring before. during, and
efter the Browns Ferry fire, the Review Group concludes that the prob-
ability of disruptive fires of the magnitude of the Browns Ferry event is
small. and that there is no need to restrict operat.on of nuclear power
plams for public safety

However, the Special Review Group recommended improvements in
four broad categories: (1) guidance to applicants and licensees: (2) evalua-
tion, inspection, and enforcement procedures: (3) the fire protection pro-
grams at licensed facilities; and (4) local governments’ emergency pro-
cedures. To implement thess reconimendations. the NRC established an
agencywide action plan calied the Fire Protect'on Action Plan which ir-
volves the major program offices, i.e.. Nuclear Reactor Reguiation, Inspec-
tion and Enforcement, Standards Development, Nuclear Regulatory Re-

10 addition. the Commission notes that the repon of the Reactor Safery Siudy (WASH
1400, NUREG-75/0145, Appendiz X1 page 3-51) states that this
band of uncertainty of the Reactor Safery Siudy 7
fire 1o uverall risk is not statistically sigmificant

20% value i within the
the contrit Jtion of & Browns Ferry -type
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search, Nuclear Materials Safety and Safeguards, and State Programs. In
addition, research laboratories including Brookhaven National Laboratory
and Sandia Laboratory have been engaged to provide technical assistance to
this program. This action plan brings topether ali NRC fire protection activi-
ties into & single integrated program and is the subject of an agencywide
management by objective program (MBO VIII Periodic reviews of the
progress on this MBO and monthly reports are provided to the Commission
In May 1976, as pant of this plan, the staff revised Section 9.5.1 of the
Standard Review Plan and issued new fire protection guidelines for the

implementation of General Design Criterion 3, 10 CFR Pan 50, Appendix
A

Progress made since the Browns Ferry fire in reduc ing the potential
severely damaging fires includes
a.  requiriag strict administrative controls over the handling and stor-

age of combustibles and IENINON Sources in arcas containing safery-
related systems;

modifications to Operating power plants 1o pruvide fire-retarding
fire-detecting and firefighting capability (e &.. Name-retardant
blankets over cable irays, covered cable trays, line detectors, area
smoke detectors, sprinklers, etc.):

Operating procedures that have been geveloped by licensees 10 as
sure safe shutdown in the event of fire:

additional modifications" now b2ing made to operating power plants
to decrease the severily of a fire and increase the plant’s capability
e cope with an unmitigated fire; and

issuance’ and implementation of interim fi  protection technical
specifice’ions covering the availability of existing fire protectio:
Systems and administrative controls including fire brigade strength
and training, and control of combustibles and ignition sources

Since no new information was forthcoming trom the Sandia tests beyond
confirmation of the current staff Assumption for review of fire protection
measures, ..e., that exposure fires may propagate beyond the minimum
separdtion distances of Regulatory Guide 1.75. the Commission concludes
that no immediate action is Recessary as a resuit of these tests. Further
more, the Commission reaffirms that the longer-term actions undere ¥ by
the staff are both necessary and adequate for the present

'"These modifications are being made as 2 result of the Sl plant-by-plant reviews
ieading 10 the ssuance of siaff Safery Evaluation Repons (SER's). To date 1} such SER s
? P
Rave heen issued covering I6 OpeTalIing units -

“Thus far, the staff hay issued techmeal specificationr covering 63 operating units
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CONCLUSIONS
Specific Commission Fesponses (o the petitioner’'s request are as follows:

Petitioner Request

& The Commission shall direct the staff 1o accelerate a testing pro-
gram to determine the type of pnys zal separation between electrical
cables necessary 1o maintain the independence and 10 mee: the
single failure criterion for redundant safety systems.

Commission Response

NRC's Fire Protection Research Program is intended to provide a data
base for use in evaluating design standards and regulatory guides for fire
protection and control. At the present time, the major emphasis is directed
toward the study of the effects of cable tray spacing on fire propagation; how-
€ ..r. the program includes other aspects of fire research, such as the effects
of materials, coating, barriers, detection, ard suppression. We agree with
the thrust of the petitioner's contentions that there should be an examina-
tion of the fire-testing Program to determine if it may be beneficially ex-
vedited. This examinatiorn, however, should not be limited to the por-
tion of the pragram sought in the petition. The staff is being asked 10 re-
view this program and to provide the Commission with advice on how the
schedule for this program can be improved along with an estimate of the
resource requirements. In addition, we expect that the s1aff will use its best
efforts to maintain current schedules for implementation of the reactor plant
backfits required for fire prowection The Commission is to be advised in

advance if any slippage is arucipaied, along with Suggested corrective
actions

Petitioner Requests

b The Commission shail direct the s: ff to accelerate a testing pro-
gram for environmental Qualification of ronnectors.

¢.  The Commission shall direct the staff to :ndependently verify the
environmental qualifications of all safety-related systems. compo-
nents, and structures.

Commission Response

The Commission's Qualification Testing Evaluation Program was spe-
cificaily developed to obtain data 1o examine current standards and regulatory
guides for the environmental testing of safety-related equipment required 1o
operate in a LOCA environment. The purpose of the Sandia tests was not 1o
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verify the qualificacions of any particular electrical component 10 withstand
a LOCA event but rather 1o evaluate the adequacy of the testing method-
ology. The environmenta! qualification of plant-specific electrical equip-
ment is the responsibility of the licensee. One aspect of the NRC role in
regulating nuclear power plants is to provide criteria forming the engineer-
ing baseline against which licensee system designs, including component
specifications, are judged for adequacy. It has not been the staff's practice
to certify that any panicular components are qualified for nuclear service,
but rather the staff independently reviews designs and analyses qualifica-
tion documentation, and quality assurance programs of license &5 1o deter-
mine adequacy. The Commission affirms this staff practice & being con-
sistent with NRC's responsibilities for administering a licensing program
for reaciors under the Atomic Energy Act of 1954, as amended. 42 U.S.C.
2011, et seq., and the Energy Reorganization Actof 1974, 42 U.S.C. 5801,
el seq

As discussed carlier, expedited NRC and licensee actions have been
taken to review, in depth, the environmental qualification of electrical
connectors, penetrations, and terminal blocks. UCS has highlinhted an area
of regulatory 1evisw which heretofore had not been acequate:, addiessed.
As a result, under the NRC Systematic Evaluation Program (SEP) the staff
will be reviewing and evaluating as a first-priority matter the safsty ade-
quacy and environmental qualifications of all Class IE electrical equipment
One outcome of this SEP will b~ recommendations &5 to whether this review
needs to be extended to other plants, beyond those reviewed in the first
phase of the SEP.

In addition, because the Sandia tests on environmental qualification
were inconclusive, the Commission is directing that this testing be repeated
on qualified connectors with the results reported to the Commission and
made available to the public. These connectors, qualified in accordance
with IEEE-323 (1974), should include a representative sample of those
commercially available and in use in nuclear power reactor safety systems.

Finally, the Commission is directing the staff to provide it with an
analysis of glternatives (including estimates of resource requirements and
putential benefits) for conducting independent verification testing of environ-
mentally qualified equipment which is required to operate in safety sysiems.

Petitioner Request

d. All licensing and appeal boards should immediately be notified
that no further construction permits or operating licenses can be
issued until such time as applicants can demonstrate compliance
with applicable regulations, including specifically General Design
Criteria 3 and 4 of Appendix A of 10 CFR §50.55a(h) and the single
failure criterion of Appendix A to 10 CFR Part S0.
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Commission Response

Except insofar as it has already been complied with in particular cases,
this portion of the petition is denied. The licensing reviews performed on
construction pe.mit and operating license applications ensure that General
Design Criteria 3 and 4 of Appendix A of 10 CFR Pant 50, §50.55a(h), and
the single failure criterion of Appendix A to 10 CFR Pant 50 are met. The
Commission notes, however, that due to the issues raised by the petitioner,
relevant information develoned by the staff has been provided 10 the follow-
ing licensing boards: McGuire Nuclear Station, Docket Nos. 50-369, 50-
370 (under ronstruction—in OL review); Oyster Creek Nuclear Power Plant,
Docket No. 50-219 (operating plant); Peach Bottom Atomic Power Station,
Docket Nos. 50-277, $9-278 (operating plants); and Ginna Nuclear Power
Plant. Dockel No. 50-244 (cnerating plant). Furthermore, in the fuiure. in
those instances where items or compcaents are identified for which suffi-
cient basis cannot be de:nonstrated to assure qualification  the staff is direct-
ed to bring this information to the attention of any licensing board consider-
ing an application for any facility in which such components are to be used.

The single failure criterion requirements of Appendix A to 10 CFR Pan
50 and §50.55a(h) appli-able to fire protection and environmental qualifica-
tion requirements do not establish-a set of design basis events. Rather, they
establish standards for design and performance of electrical systems + nsun
that such systems are capabie of performing as required.

The staff reviews, as discussed in Section 111 of their submittal on Decem-
ber 15, 1977, show that plants meet the requirements and that the Sandia
tests do not bear upon consideration of single failure requirements, but
rather upon the basic question of conformance with overall design goals.

Petitioner Request

e. All holders of construction permits shall immediately be notified to
cease all construction activities involving the connectors identified
as defective and all activities relating 1o electrical cables.

Commission Response

This request is denied, because (1) the licensees for the 33 plants under
construction with electrical connectors in safety systems made 2 commit-
ment to have full environmental qualification prior to operation; (2) NRC
inspectors have specific instructions in review the licensees' bases for such
environmental qualification; (3) fire protection reviews for the electrical
cables are being conducted (since January 1978) in accordance with the
current guidance on the Standard Review Plan prior to issuar.e of an operat-
ing license; and (4) in the normal _Licensmg review both fire protection and
environmental qualification reviews are conducted to ensure compliance

with General Design Criteria 3 and 4 of Appeadix A to 10 CFR Pan 50,
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§50.55a(h), and the single failure critenion of Appendix A 10 10 CFR Pan
S0

Petitioner Request

All operating reactors shall immediately be ordered to shut down
until such time as the operators can demonstrate compliance with
the applicable regulations, including specifically General Design
Criteria 3 and 4 of Appendix A to 10 CFR Pant 50. 10 CFR §50 552
(h). and the single failure criterion of Appendix A to 10 CFR Pant 50

Commission Response

Although D.C. Cook, Unit 1, Pilgrim |, Haddam Neck, and Browns
Ferry. Unit 3, have been shut down (Ginna and Yankee Rowe were already
shut down and experienced a longer outage) as the result of investigations in
response 10 this petition, the Commission denies the requested relief sought
by the petitioner as it applies 1o all other power reactors because (1) in view
of the additional improvement of fire safety made in operating power plants
since the Browns Ferry fire, coupled with the current Fire Protection Action
Plan, those plants can continue to operate without undue risk to the public
health and safety. (2) the qualification of electrical penetrations, terminal
blocks, and connectors (as detailed earlier) has been demonstrated, or a
qualification testing program is underway, and (3) the single failure require
ments and GDC, as discussed earlier in the Commission response 1o request

d’" of the petitioner, have been met

Required Staff Actians

The staff is directed to take cerain actions. as detailed in Enclosure 11

it is so ORDERED

By th» Commission

Samuel J, Chilk
Secretary to the Commission

Dated at Washington, D.C.,

this 13th day of April 1978

abie at the NRC Public Document Room, 1717 H Street, N.W., Washing-
ton, D.C.]
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The following table summarizes the qualification criteria and current
status of elecirical conneciors used in safety systems within containment of
cighteen operating power reactors. This table is divided inwo two

to shut down s 4
categories, viz..

mpliance with
eneral Design
+CFR §50.5%a
OCFR Pan $9

Category A~ Plants for which ele~trical connectors are fully
qualified, or replaced, and

Category B - Planis for which electrical connectors are currently
only partially qualified.

.. and Browns
e were already
westigations in

:d relief sought i
use (1) in view in response to the UCS petition. i

Nine of the plants in Category A were found to be fully qualified based
on documentation which predates filing of the UCS petition. The balance :
of the plants in both caregories A and B underook qualification programs !

power plants

Action i

public ; 3
terminal l
|

onstrated, or a
failure require-
‘Onse 10 request

n Enclosure il

ammission

N.B.. The Haich power reactor — Unit | was originally identified as having connectors

whic were in safety systems inside containment. Response 1o 1E Bulletin 7705 in-

on but are 2 il dicated this originial identification was in error; no connectors exist which are re-

4.W.. Wl-'.hmg»« quired 10 perform in a LOCA envirommen' This accounts for the difference in *he
number of affected plants identified by UCS (19) and in this wble (18}
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“* HIGR — Connector located out
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Stetws. Qualified (SEE NOTE 1)

Replaced conneciors with quakified
splices *Used Reychem data for
sepacste effocts tesi of radiation &
aging Splices qual 1o MSL B profile
MOF (1 he ). IWF (5™ )

Status: Qualification of splices com
plete (SEE MOTE %)
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O onec)
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FNVIRONMENTAL DQUALIFICATION CRITERIA

] CAUSTH f
| Sreay RADIATION

{

{

|

FUNCTIONAL AGING (PRT TEST PROFILE FOR |
|

|
OPFRABILITY] STEAMEN DURING | tPRE TEST) ] TEST)(SEE TEMPIRATURE
PLANT DURING TEST] VIRONMENT | TEST { (SFENOTE S |

NOTE D AND PRESSURE REMARES

B Flectrical Conmeciors Portiofly Quahified (§ Plants)

Browny Ye Yes ! | Some connecions failed under 1est due

Ferey V 10 unpotted ends. Fpory potiing com

| pirted Fully petied connectons tested

and gualifird (or operationy until
Septembes 78 cefueling. then conne
tors 1o he repiscrd with tpisces or long
term gqusiiy ation establithed by lur
ther 1ests 10 be complesed by
Seprember 78

Tests inchude radianon (aho applies
o Mawme Yankee)

States Tesving satisfacronily com
pleted Final report 1o be completed
in Mid Apeit, 1978

Wine Mile P sint | tests will provide conlirmatory mformstion 10 suppo previous tests compicted by Maine Yankee Ser Nine Mite Potrvt Hemerky




ompirted by Maine Vankee See Nine Mile Point Remshy

Nine Mile Pomt | tests will provide caonfirmatory inf ormati

Origingd test and test documentation lound scceptable (Applics io sction ¢ Len prios 10 UTS perition of November 4, 1977)

The stall has not reovired backTit of the agimg requirement of IFFE 173 197410 any of these plants Inutead these tests served 10 provide @ severe sirets
condwion (pre con Jimoning) which provides margm (0 stsoer the sdequacy of prototype jone of a b ind) westing

wemt refuching ovtege and found a few mssing bla vk inseris fused ue sesl for unused ping in mu™i o

The licensee inspected cable conmectosrs during ¢
red ard hicensee 1 in process of sealing back ond portion of ol salfe'y related cable conneciors »ith potiing compound

cabie connectors) 1AL was not!
vsing spproved procedures

The radintion cxposere levels reporied by the Noensers ee in 18- 1ange of vilues rostinely sccepied by the stall since abowt 1979 Some more conser
vative vatues which low from some interpretations of Regulstery Guide | 89 gre ~nder active generic consider stion in connection with the implements
son of the guide and the NUC's envizonmente! qualification 1esearc™ program at Ssndia {see disc o ssion in Appendiz A, pg 26, or stal! December 19,

1977 repont)

Recent tents of tereming! blocks inside metal bor  in selery  stems m 1.C Cook 172 and Connecticwt Yenher | had 1aised questions about the adequecy
of thew enviconmental gualifications. Stafl’s re yort of March 10, 1978, (o dicated 'hat corrective actions had been taken. D C. Cook 1 /2 replaced aft
questionsbie terminat blocks wi b quslified splices and Connecticnt Yarsce replaced aluminum ¢ “lotures for te:mine! blocks with steed
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REQUIRED STAFF ACTIONS Appendix Il

The following provides, in one place, & listiag of all the acuons which the
Commission is cirecting the staff 10 take as a result of this decision: (All

reports to the Comnassion resulting fron these sctions will 1lso be made
available to the public).

Conduct a prompt review of the fire protection testing program
10 determine if it may beneficially be expedited, including ar
estimate of additional resyurces required if any. To be completed
within one monith

Use best efforts 10 maintain the current schedules for implemen-
wation of Fire Protectic -~ Action Plan for operating plants and
those under licensing r. .ew. The Commission is to be advised in

advance if any slippage is anticipated, along with the suggested
corrective acuons

Arrange for a repeat of the tests 10 obtain data for verification of
current methodology for environmental qualification of elec-
trical components. These tests should be performed with a
representative sample of commercially available electrical con-
nectors qualified in accordance with IEEE-323 (1974) and in use
in nuclear power reactor safety systems. When available, the test
results are 1o be promptly provided 1o - . Commission.

Review the procedures by which the Commission, appropriate
staff offices and Licensing Boa=ds are notified of r2search infor-
mation which is of safety significance, and follow up actions are

taken with licensees and applicants. To be completed within one
month

Provide the Commission with an analysis of alternatives
(including estimates of resource requirements and potential
benefits) for conducting independert verification testing of en-
vironmentally qualified equipment which is required 10 operate
in safety systems. Alternatives 1o be provided for infurmation of
the Commission in one month, with the full analysis to be com-
pleted one month later

Conduc. a comprehensive ‘‘lessons learned’’ evaluation 10 in-
5 o 4 Y

clude the following: (a) review all licensee responses (with par-

ticular attention to the Pilgrim case), to determine conformance
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10 applicable quality assurance documentalion requirements, as
well as the accuracy and timeliness of information provided
“‘Where justified, appropriate enforcement actions should be
taken.): (b) review how electrical equipment, £t fully qualified,
came 1o be installed in those plants where found; (¢) review staff
ctions in the Pilgrim case so that similar delays may be avoided
in the future: and (d) review the need for further regulatory ac-
tions 1o include a possible NRC policy statement 1o re-emphasize
the important safety responsibilities of licensees. Evaluation to
be completed within two months

Deveiop a plan 10 investigate the adequacy of quality assurance
practices for NRC-sponsored confirmatory research program
and provide recommendations 10 the Commission. This plan is to
be developed as a coordinated effo~t among appropnate NRC of-
fices 10 include RES, NRR, IF and SD. Consuitation with the
Department of Energy and appropriate national laboratories is
suggested. The plan is to be completed within six weeks.

Inform the Commission of results of the staff review of further

qualification testing by licensees for which fully documented test

results are not yet available. (Browns Ferry 3, Nine Mile Point,
d Maine Yankee.)

Inform the Commission of the decision made on the question of
whether nitrogen gas will be required for those containment

compisted within one month

Revisw the resits of the first phase of the Systematic Evaluation
Program concencrating on the safety adequacy and environmen-
tal qualification of all Class IE electrical equipment. Provide
recommendations whether this review needs 1o be extended 10
other plants. To be completed within one month.
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