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j,'''gWsiI V ! Joseph M. Hendrie, Chairman
p ,- C i,.;Zgg j;j, Victor Gilinsky,g r .Q j t' h1;,g,j Richsid T. Kennedy ,'

Q }, t'.gfy. Peter A. Bradford
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*g. a. , . 'c.,

m .
,i.. M O in the Matter ofki8k i ; R.3P'f *r U: PETITION FOR EMERGENCY '

$7$9M i[. AND REMEDIAL ACTION April 13,1978I.m w.e *
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7 .S.'ed. - ji: ft
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(N% h Upon petition by the Union of Concerned Scientists requesting various
/ at.

P.M S actions related to fire protr-tion for electrical cables and environmental k tl. [ '[' j
W, . T

. qualification of electrical components in nuclear power resetors, the Com- [
'

ci |
4

mission (1) directs the staff to review whether the Commission's fire protec-,b 4"

tion research program may be beneficially expedited;(2)affirrns the staff's. b, ( practice of independently reviewing licensee designs and analyses, qualifi-hg&ij
A,

,g p cation documentation, and quality assurance programs, rather than certifyinggh ;j particular components as qualified for nuclear service: (3) denies petitioner's
] it
,

s,,w[w j terulations; (4) denies petitioner's request to suspend all construction activi-

'

request to halt licensing uatil applicants show compliance * ith speci6ed% g 4 ti
3th b [ T

Nt? k
ties involving connectors or relating to electrical cables; and (5) denies peti-

s

@h 9 j tioner's request to shut down all operating reactors until the operators show ' *l cl
N

''

compliance with speci6ed regulations.
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Public safety is the 6rst, last, and a permanent consideration in any
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decision on the issuance of a const9ction permit or a license to operate a T a.

'

g
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nucleat facility. Power Reactor Development Corp. v. insernational unie.n
fr f.I of Electrical Radio and Machine Ww& cts, 367 U.S. 396,402 (1961). The ,'
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f bc |' Commission must hsve reasonable assurance that public health and sa'.ety A-
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are not endangered by its licensing actions.
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qualification of electrical components in nuclear power reactors, the Com- |f
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ct (p,di[[ ;' f.' mission O) directs the staff to review whether the Commission's fire rotec-
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tion research program may be beneficially expedited;(2) affirms the staff'sy;lj.js ( practice of independently reviewing licensee designs and analyses, qualifb
A
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,p, cation documentation. and quahry assurance programs, rather than certifying
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gf.' particular components as qualified for nuclear service; (3) denies petitioner's j ir
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'y request to halt licensing until applicants show compliance with specified
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6 Opportunity to comply,5 U.S.C. $$8(b), if public health or safety requires. '

such actions may be taken with immediate effect. 5 U.S.C. $$8(c),42 f

U.S.C. 2236b; 10 CTR ll2.202(f),2.204

IREGULATIONS: INTERPRETATION -

:

General design criteria (GDC) are intended to provide engineering aoals , ;

; rather than precise tests of methodologies by which reactor safety can be
,

fully and satisfa:torJy gaueed. Neder v. NRC, $13 F.2d 104$.1032 (1975). i,.

They ate the minimum requirements for the principal design criteria of '

. f

watet cooled mflear power plants. 1 72 w.u
k

REGULATORY GUIDES: STATUS - >

78 Acceptable methods for implementing the general design criteria are
found in segulatory guides, standard format and content guides for safety ,

analysis reports Standard Review Plan provisions, and Branch Technical ' '

-

(f Positions, but nonconformance with regulatory guides, etc., does not mean
that the CDC are not met; applicants are free to select other methods toi

( comply with GDC.'-

.

s ATOMIC ENERGY ACT: SANCTIONS
.

8 Emergency powers which radically and summarily a fect the rights and,
s interests cf others, including licensees and those who depend on their activi. ;i
A ties. must be responsibly esercised. Licensees Authorized to Possess or

| 1 Transport Strategic Quantities of Special Nuclear Material, CLi 17 3,5 f*

7
NRC 16,20 (1977). In taking any remedial measures, the Commission must-

* ' choose action sufhcient to deal with the risk involved.
I

RULES OF PRACTICEt SUSPENSION OF PERMITS ' <

'

y A violation of a regulation does not of itself result in a requirement that
1 a a license be suspended. Petitionfor Shutdown of Certain Reactors. CLI.73

.._

| e 31,6 AEC 1069,1071 (1973). j
1 e

'

-

y N '

y
*

ATOMIC ENERGY ACT: SANCTIONS ,

|
Both the Ato,mic Energy Act and the Commission's regulations support U [

the conclusion thet the choice of remedy for regulatory violation is within I

the sound judgment of the Commission and not foreordained. 42 U.S.C. :
-

-- q gy '2236, 2282, 2290; 10 CFR l$0.100. j1 , e
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ATOMIC ENERGY ACTt DUTIES OF APPLICANTS / LICENSEES

%/,g d Licensees provide the first line of defense to ensure the safety of the {

.NO[~%j!"rW !

#dT " y. ~.'
public, and are obligated to conduct their own detailed safety reviews. NRC '

is dependent upon licensees for accurate and timely information. NRC's
fNh.w$ ._ed5 role is primarily one of review and audit of licensee activitics.
%. , Jay *:A.n..

'

,,.% ~y.

sg(Q',?;g c TECIINICAL ISSUES DISCUSJ.!Dt Electrical equipment qualification.
"G;,pM' 10 CFR 550.55a (h); fire protection measures: General Design Criteria 3Tif$[:p %'?

.

-

"

and 4. Appendix A of 10 CFR Part 50; single failure criterion Appendia A

*g'iMj of 10 CFR Part 50."

;9 . , W Q 3;
% g,$Wi MEMORANDUM AND ORDER
3.6. m . fQ
M,-[ a.s{g$5I. - ~

'

. kf ACKGROUND

[[QM. o November 4.1977, the Uni n of Concerned Scientists (UCS) filedp,yDM,g%n w th the Nuclear Regulatory C ission a " Petition for Emergency and
f p,y,Qgjg* R dial Relief" w * cited actions related to fire protection for elec.
4 J 'jg trical cables and environmental qualification of electrical components in
y #g O .. ., nuclear power reactors, lo particular the UCS sought the following Com.Q,

% ec mission actions:

.QyM[NDNkQ! f M determine the type of physical separation between elecuical cables neces.
,3 a. The Commission shall direct the staif to accelerate a testing program to

,

!;'y,4, g P igtg
,.yg; sary to maintain independence and to meet the single failure criterion' for A

redundant safety systems.

$Jc . 9 i,

'' A b. The Commitsion shall direct the staff to accelerate a testing program;

*if. fc environmental qualification of connectors."

30 [i c. The Commission shall direct the staff to independently verify the%
environmental qualifications of all safety.related systems, compottents,1-

and structures.

6. fy '' - d. All licensing and appeal boards should immediately be notified that '

-.Q '

8The siegte failure criterion is esplained in NRC segulations.10 CF1t Ian 50. Appendia- '

''
A. "A single failure means an occierretree thich results in the loss of capabihty of a compo.**. ~* '

. neat to perform its intended safery functions. Multiple failures resuhang from o single occur.
) ; rence are considered to be a single failure. Fluid and electric systems are considered so be .

g@d
-

-

* designed against an assumed single failure if neithat (1)a single failure of any active compe>3 i

',' i.ent (assumitig passive components function properly) not (2) a smgle failure of a passive
component (assumstig active cortr;onents function prc'perly) resuhs is a loss of the capabihty

* ~

of the system to perform its safety functions." (Footnote nos in petitioner's reques* *..

%
@ |

'8th ( 402
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~ENSEES ano furthef construction permits Or operating licenses can be issued until
such time as applicants can demonstrate compliance with the applicable

f I f th regulati ns, including speci6cally General Desigri Criteria 3 and 4 of
Appendix A to 10 CFR Part 50,10 CFR 650.55a(h), and the single failure

' s NRC-

t on. NRC's criterion of Appendix A to 10 CFR Part 50.
'

{ e. All holders of construction permits shall immediately be noti 6ed to $
:uali6 cation cease all construction activities involving the connectors identined as 'p
en Criteria 3 defective and all activities relating to electrical cables.

^IE *^ ^

f. All operating reactors shall immediately be ordered to shut down until
such time as the operators can demonstrate compliance with the appil-

g

@]cable regulations, including specifically General Design Criteria 3 and 4 .

of Appendix A to 10 CFR Part 50,10 CFR 550.55a(h), and the single
failure criterion of Appendix A to 10 CFR Pan 50. p

-

es
NGS) filed The bases of the UCS petition are results reported August 5,1977.8 from

C.wh for elec.
;

Joey and the Qualt6 cation Testing Evaluation Programs and Fire Protection Research .

Programs conducted for NRC at Sandia Laboratories. The results of those
,mponents it tests are alleged to demonstrate that NRC regulations have been violated and 4
.owing Com. that a public health and safety threat exists.

In reviewing this petition, the Commission has had the benefit vi, and |
ig program to has fully considered, a number of detailed technical submissions by the !

cables neces. staff and by UCS, as well as corr- nts from the public. For clarity, the ,-

criterion' for Commission will treat the legal at sithe petition before discussing 6te
{protection and electrical equipm. ,,. tali 6 cation.
q

ang program 11. LEGAL CONSIDERATIONS

.i

Before addressing the merits of the ve2ious aspects of the petition, three
ly verify the
componems. 2The Comminion nvn with concern tM long 6merval which elapsed from the tirne con. Y

nector test results were available (" Quick look" test reports of January. March, and July
$1977) until decisive action was taken to obtain information from he,enues tinspectios and ,in

noti 6ed that Enforcement Bulletin 77 03 dated November B.1977). During this time's research staff g I
| report of August 3 =as transmined on August 26 to the Offices of Nuclear Raattor Regulation, [q

n 50. Appenba
'

5tandards Developreens, and inspection and Enforcement ilE', Noe kiober 14 did| ,
W'

Nuclear . mor Reguistion formally respond, at which time it was it J that IE would d'

:hty af a comp conduct a survey of hcensees. However, this surve(mas not initiated un November 8. 4 ;m ~ '

n a single occur, days after receipt of the tJCS petuion,
esasidered to be As a consequence of shis long delay, the Commission requests that the staff revue the
ty active compo. procedures by which the Comminion, appropnete staff offices, and licens!ng boards are

~ ,a,

:Tre cf a passive notified of research inforrration which is of safety significance, and followup actions are
!

-|sitlw empthbry taken with heensees and apphcants. The results of this staff review olong with any recorn. |ts request.) mended improvements to esisting guerdures, ste requested within i month.
;

jl '

|||
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;p%' ti.d.'@%%qt@ matters of a legal nature raised in the petition and in subsequent filings
y % warrant discussion-the emergency naturt of some of the relief sought, the

*

. b/P: relevance of alleged violations of the Ccmmission's regulations, and whether
' QT such alleged violation * have occurred. As a backdrop for this discussion, a

. vi: -., brief summary of the Commission's statutory authority and regulatory
- D responsibility is useful.QfhfMh The Atomic Energy Act of 1954, as amended,42 U.S.C. 20ll, et. seg., i, ' ?ggpM,4 and the Energy Reorganization ,\ct of 1974, 42 U.S.C. 5801, et seq., impose '

g'q4,,yy gg,g on the Comrnission the responsibility foc administering a licensing prcr.edure
for, inter alia, nuclear power reactors. In large part the licensing procedure

F[WT@c.c| :.;.gfMM is levoted to assuring that the health and safety of the public is adequately'

Kng protected. See, e.g., 42 U.S.C. 2133, 2134 Thus the Commission has..::[,tytj statcd that "... public safety is the first, last, and a permanent considerations.:m.
? Ir.-|gtp in any decision on the issuance of a construction permit or a license to operate

.

?1&wW,5|fh}&,};
0 ;. a cuclent facility." Power Reactor Development Corp. v. International,

Union of ElectricalRadio and Machine Warhers,367 U.S. 396,402 (1%l).
* e n:.dh,,c.gcA. The Commission must have " reasonable assurance" that pablic health and.Qggyj2 safety are not endangered by its licensing actions.14.

',p~ y'/,fh license, if, in the Commission's judgment, the public health a.d safety so

g5 The Commission's responsibility does not cease with the issusnee of a

0.- C.
p# SD reqvires, the Commission may take action to revoke, suspend, or mcdify

licenses, impose civil penalties, or issue cease.and-desist orders. 42 U.S.C.
9 2236,2237, Zl82; 10 CFR 562.200 2.205. While revccation, suspemion, or

modification actions generally must be in accord with Administrative Proce-
e

,it dure Act procedures of notice and opportunity to achieve compliance,5,

6 ., gG U.S.C. 556(b), if public health or safety so requires, such actions may be !y "1gh 9 taken with imtaediate effect. 5 U.S.C. $$8(c),42 U.S.C. 2236b; 10 CFR
y ll2.202(f), 2.204. ,

i

Three actions which the petitior:er requests are styled " emergency re-y. 5

lief." The Commission was asked to shut down immediately all operating

$G
power reactors, to order immediately cessation of all construction involving-

connectors and electrical cables conducted under permits previoaly issued,' ,

and to impose immediately a moratorium on all power plant license issuances |
-

J until licensees and applicants could demonstrate tiempliance with applicable
*

''

j regulations. Emergency actions, such as those requested, at: procedures j
which obviously "can radically and summarily affect the rights and interests
of others, including licensees ana these who depend on their activities. Our

j

j' ., i emergency powers must be trspon,sibly exercised." Licensees Authorized
5

} to Possess or Transport Strotegic Quantities of Special Nuclear Material."

CL177M. 5 NRC 16,20 (1977).
%', - 4

In determining whether or not to take any or all of the immediate steps
*

g ] requested by the petitioner, the Commission mua decide whether the Sandia
test results relied upon by the petitioner mandated the requested relief in

,% !
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i
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.ubscavent filings order to provide reasonable assurance that the public health and safety are t,,

relief sought, the protected. See Nader v. NRC, $13 F.2d 1045,10$$ (D.C. Cir.1975). In f
tions. and whether particular, the Commission must determine whether information from these y
this discussion, a tests of the UCS reveals risks in the operation of nuclear power reactors not <

(y and regulatory previously perceived. If such risks are in fact identified, the Commission g

must determine their magnitude and take appropriate remedial actions. ,1 :
C. 20ll. er. seg., Where the information demonstrates an undue risk to public health set
)l. er seg.. impose I

,.

safety, the NRC will, of course, take prompt remedial action, including j ,p
centing procedure shutdown of operating facilities, as it has in the past.8 In taking any remedial 4

censir'r prncedurt measures, the Commission must choose actions sufficient to deal with the *F
'

blic is adequately risk involved. 9 I
Commissio.1 has 1 Tb second legal matter raised by the petition concerns the relevance of ; j

xnt consideration alleged violaticos of NRC regulations to the relief requested. Fetitioner 3a license to operate claims that er.rtain of the Commission's regulations are being violated. In "
.

. v. /nrernarsonal ene:osure (3) to the staff's filing of November 18,1977, the Office of the

. 396.402 (1961)-
'

Executive legal Director (OELD) responded to what it termed the peti-
Public health and tioner's argument that the mere caistence of a question of full complisnce,

,

j with Commission regulations automatically compels the shutdown of oper- ;,

pssuance of a ating nuclear power plants. OELD disagreed with that proposition. Pe;i- 3
\ /and safety so tioner, on November 23, 1977, responded to OELD's 'egal position and

5 Pend, or modify stated that it "does not allege, nor is it necessary to allege, that any viola-
orders. 42 U.S.C. tion of the regulations calls for a shutdown of operating reactors."(Emph=. ~|,

on, suspension, or sis in the original.) Rather, petitioner argued that a shutdown and other *
nin;strative Proce* relief are required because of both a violation of regulations and a risk to . -

ve compliance,5 public health and safety. In the December 15 filing, the staff has expressed .

ch actions may be general agreem:nt with this latter formulation. The staff position is that
2. 2236b; 10 CFR while a violation of a regulation does not by itself result in a requirement {

,
'

fhat a license be suspended, if public hes!th and safety is threatened as a ; 4

d " emergency re- result of a discovered violation, prompt remedial action must be taken. The I
atsly all op: rating : staff submits that a wide range of remedial actions are available to the n* .truction involving ', Commission, including shutdown of reactors.

'

previously issued, The Commission agrees with the staff that a violation of a regulation
it license issuances | does not ofitself result in a requirement that a license be tuspended. As the ' e

!ice with applicabte Atomic Energy Commission noted in denying a petition to shut down 20
* '

A are procedures reactors some years ago: 3
rights and interests it goes without saying that a violation posing an undue risk to public !i
seir activities. Our '

health a:4 safety will, of course, result in pro:npt remedial action, |
en2ets Aachorizad including shutdown if necessary. In other instances, however, the Com-
helear klarerial.

s, shortly afwr the NRC sucIseded to the regulatory duties of the fonner3As en stam
se immediate steps Atomic Energy Comma. eon, u ordered the operators of 23 boiing water reactors to st ut |,
whether the Sandia nowe =inhin 20 days eo inspect for poistbie creds in emersency core coches eystem piping,

requested relicf in See Office of Inspecteca and Enforcement Benetin No. 75-ol. January 30.1975. and NRC '

Press Relene No. 75.II. January 29.1975.

.
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ff[ mission has a wide spectntm of remedies for dealing with violations of
- regulations. These include show cause proceedings and proceedings for

e.3M ,h civil monetary penalties. The choice of appropriate mechanism for cor-- ,

r/* . A Wi rection of an assumed violation rests within the sound discretion of this

74% agency. In exercising this discretion, our paramount concern is with the
Ny

~ l'y.- public health and safety. Petition for Shutdown of Certain Reactors,

%'j . %4D .gM C1.173 31. 6 AEC 1069,1071 (1973).

dMhM%,h65h.QMO Both the Atomic Energy Act and NRC regulations support the conclusion '

pi, that the choice of remedy for regulato, , violation is within the sound judg- |

hfirp$?p9g g[I' ment of the Commission, and not forcordained. See 42 U.S.C. 2236,2282,'''

h .

2 GTNh 2280; 10 Cm 550.100. !

hr % cdu % The final legal matter requiring discussion is whether any Commission |

Mh.dw N.| regulations sre violated. If there are vio ations, consideration of appro. {
.

**~ Y tl.m m priate enforcement actions is required. (

"h1%M petitioner alleges that the Sandia tests demonstrate that nuclear power j

K W , h iy plants do not conform to General Design Criterion 3,e which deals with fire
,.

,

$2;1;f g6 protection, General Design Criterion 4.8 which deals with environmental

9%y,%, M|:k. .,/p1
i

qualification, and the single failure criterion. General design criteria
M M;$h 3h. (GDC), as their name implies, are " intended to provide engineering goals

-

W'Mgfg] rather than precise tests or methodologies by which reactor safety (can) be

*( $g fully and satisfactorily gauged." Neder v. NRC 513 F.2d 1045,1052 (1975). ,

g$p * ,g They are cast in broad, general terms and constitute the minimum require-; ,

% , a 'r iw ments for the principal design criteria of water cooled nuclear power plants. ,
s

4 , { M .Q1W There are a varicry of methods for demonstrating compliance with GDC. ,

Through regulatory guides, standard forma' and content guides for safety
_

97 Q analysis reports, Standard Review Plan provisions, and Branch Technical ,

Eq Positions, license applicants are given guidance as to acceptable methods ,

for implementing the general criteria. However, applicants are free to select {g3% _W *Cntenon 3-Fire protecuen. structores, systems, and components imponant to safety

,

' FP
shall be designed and located to minimite, consistent with othet safety requirements, the
probability and effect of fires and taplosions. Noncombustible and best resistant matenals

3

I
shall be used wherever procucal throvshout the ar'it, parucularly in locauens such as the

. . .
!

cotitainment and concol room. Fire detacuan and fighuss systems of appropnote capacity

|
and capability shall be provided and designed to mialmits the adverse effects of fires on i

stnictures, systems, and components important to salety. Firefishtins systems shall be
designed to assure that their rupture or inadvenant operation does not significantly impatr ,y,p.. , _

9 the safety capability of these structures, systems, and composeau.

|
scriterion 4--Environmental and missile desige bases. Structures, systems, and compo-
nents imponant to safety shall be defisned to wa*We the effecu of and to be compat.

t,

ible with the envtronmental conditions associated with normal operation. maintenance.4 testing, and postulated accideau,lecteding loss.cf. coolant accidents. These structures,4
,4

-

systems, and components shsil be appropnately prosacsed against dyearnic effects, in.
,

w*-

! cluding the effects of mistiles. pipe whipping, and discharging fluids. that may eesult
from equgment f ailures and from events and condiuous outside the nuclear power unit.e

,
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'
dealing with violations of ot' er rnethods to achieve the same goal. If there is conformance with regu-a
dings and proceedings for latory guides, there is likely to be compliance with the GDC. Even if there

i s o ne aformance with the staff's guidance to licensees,the GDC may still
e s und d se t on of t
* ' " " *
,[",j c," With regard to the single failure criterion (SFC), the requirements ofg,

Appendis A to 10 CFR Pan 50 and $50.55a(h) applicable to fire protection
and environmental qualification do rot estabthh a set of design basis events,

* ey u a s* *s es gn a P"fonnance M decMeal,

ns support the conclusion . systems to assW8 ett su systems au C8paMe of "fonnkg as reW.
is within the sound judg. j P

The Commission has determined, based on all the information made
ec 42 U.S.C. 2236,2282 available to it in the course of this proceeding, that plants under construe.

i n w n @uatbn an in comphance W W sW seat h San 6a
whether any Commission test resdts h not demonstrate violations of those GDC. In the succeeding

|
,, c:n:ideration of appro. portions of this decision, the reasons supporting this detennination are set

,

i forth in detail,
astrate that nuclear power
n 3,* which deals with fire
deals with environmental .

III. ELECTRICAL EQUIPMENT QUALIFICATIONGeral design criteria
Qfe engineering goals 1. Research Prc3 ram

a reactor safety [can) be i

'3 F.2d lat5,1052 (1975), The purpose of the NRC Quali6 cation Testing Evaluation Program is to
tute the mmimum require- obtain data to cammine the validity of rnethods for environmental testing of
cled nuclear power plants. safety related equipment as set forth in cunent standards and regulatory
is compliance with GDC. guides. The Sandia tests were to cammine the testing program speci6ed by
c: nam ruiues for safety the institute of Electrical and Electronic Engiacers (IEEE) Standard 323
ns, and Branch Technical (1974), endorsed by the NRC Regulatory Guide 1.89 (for qualifying Class,

as to acceptable methods IE' equipment for nuclear power generating stations),i.e., these were to be
tpplicants are free to select tests of the environmental testing methodology and not tests for component

quali6 cation.' The IEEE standard allows the environmental testing to beampenents important to safety
:h ether safety requirements, the I Performed sequentially.' The Sandia tests were to subject qualified electrical
. tile and heat nststant ms erials
ucularly in locations such es the ' Cit:s IE is the safety classancation of eketric equipment and systems essential to emer.
2 systems of apprornate capnetty ! gent; reactor shutdown. containment isolation reactor core cooling and reactor heat

removal, or otherwise essennal in preventing significant release of radiowtive material to2e the advens effects of fires on e

y. Firenghting systems shall be the environment.
toi does not signifuantly impair 'NRC has not conducted qualification tests of specific components incorporated in suckar
amponents. power plants, but rather has reviewed the naults of licensees * qualification programs and

. ,truct;tes, systems. and compo. quality assunnce pnetees. tiewever, the Commission is nquesting the staff to provide it
t the effecu of and to be compat, with an analysis of alternatives (including esumates of com and snarpower resource require.

sormal operanon. maintenance, ments along with potential benefits) for conducting it. dependent venficanos tesurig of
laat accidents. These structures, environentally qualified squipmem which is required to operate safety synems.
sad asaiest dynamic r'fects in, avtonmental18Hing i8 tesung perfonned on nPresentauve equipment so verify adequacy

tharging Guids that may result 'Id'''s* and manufacturirig processes and to confirm satisfactory operation bader accident
-

outsade the owclear power unit. con 6 pons. He env tonmental parameters for sequential tening include seperste esposure of
(Contmurd on nett postJ
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23gjgy" components to both si.nultaneous and sequential caposure to environmental
s

|

conditions, to determine if there were any synergistic effects. (These testsL.1 " -

. T#@ were intended to answet questions such as-would esposure to steam, caustic .

k'ik
7>e W spray, and nuclear radiation at the same time have a different degrading .

effect on materials than separate, scouential exposures to each environmental |m
parameter?) Comparison of the test results was intended to asseas the ade-*T.

[*.T h* [ h y quacy o.f the sequential testing (specified in the standard) as being repte.
i sentative of actual accident conditions where all environmental parameters

A > .. x -i d d calst simultaneously. In three tests conducted on January 21, March 4, andr ,- .*

f;N ' ' i ND% July 12.1977. all is of the connectors' tested eventually failed under either

@h 9 sequentially or Omultaneously imposed conditions. The staff subsequently

hk. .g[r+j jj determined that.<ane of these connectors were, in fact quali6ed to the IEEE
f

-- v. u standard.d As result, the Commission finds that definitive conclusionsgu
q .@ pennining so the tut methodology were not obtained. Retesting with quali-*c

.% 7 fied corneetors under the NRC program has not yet been conducted." ,

s. "aA..

| " v.1
.

r"- 2. Regulatory Approach
<

1

[Mi y '.d Fundamental to NRC regulation of nuclear po'*er reactors is the principle
,

# M, , j ke that safety systems must perform their intended functions in spite of the
''e/MA , r ?$ environment which may result from postulated accidents.88 For easmple, if

'

7 IM Q an electrical component is required to function in a safety system which was
#

,

! Y
@h'E"

Me designed to mitigate the consequences of certain accidents, that component-

- must p. ; form its intended function for postulated acciderits such as (a) loss-g,
of-coolant accident (LOCA), (b) main steam line break (MSLB). or (c) *

N. # failure of any other high-energy confining system. Confirmation of the
Wht adequacy of this equipment to remain functional under postulated accident|.

e.
.e - ""g .

,

conditions constitutes environmental qualineation. Environmental qualinca.
_

%
''' (ConMuedfrom previous pared '

,,.

.-sg a component to nuciaar rsdirhon. steam at his'n temperatue and pressure, and for pressurized
,.. so water reactors only, caustic solution spray.._

' Electrical connectors are devices used 6n some systema to allow attachment or removal of
,

electric supply to certain components, wtehout requiring <utting of electric cables.|
''The vendor for one set of connectors asserted that it had been quahtied to IEEE.323 .

' t (1971). However, the test profile used to suppen the assenien made by the suppher was less

.
severe than that of the IEEE standard. AS 4 result, the staff has concluded that none of the

'connectors in the Sandia tests were fully quahfied to IEEE.323 as required for service in a
LOCA environment. See staff memoranda: January 20.197s. p. 2; November 22. 1977. *

Enclosure 1 p. 33. and Enclosure 2, pp. 2 3.
,I HHowever, t!.e Corr.mtmen is directing the staff to:

} (a) sepeat the test crogram s ith connsetors quahfied in accordance with IEEE.323 (19741

NI and Regulatory Ouice 1.s9. anI(b) provide a plan for a review of the adequacy of t>< !1

j
quahty Osurance practices for NRC sponsored confirmatory research programs.l

.
-

g} })4
'

3The controlhng regulatica here is 10 CFR Pan 50. Appendia A. General Denisa C6erson I*
.,

4,g , .
.
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sure to environmental tion may be achieved by actual testing of components, by engineering
; effects. (These tests analysis, or a combination of both,
asure to steam, caustic

a different degrading 3. NRC Actions
to each environmental On Novembei 7.1977, the Commission di ected the NRC staff to report
ded to assess the ade- in writing by November 9.1977. on any matters of safety signincance
idard) as being repre-

raised by the UCS petition which required immediate Commission action,
.ronmental parameters

and to discuss the three specific requests for immediate actions set forth "

.iary 21. March 4. and i f." An order was issued by the Commission on Q
lly failed under either November 9.1977, which directed the staff to evaluate the entire petition

.

atid provide its views on all questions raised therein by November 25.1977.'' -
tqu ed to the IE The views of licensees and the public were also solicited." In an open
definitive conclusions

rnecting on November 11.1977, the Commission received a briefing from
,

. Retesting with quali- ,,

the NRC staff on the emergency aspects of the petition, arid on the basis of
'

been conducted'''
information provided at this briefing and the staff's filing of November 9
1977, the Commission determined that no immediate actions were required m
at tht time. The staff indicated that it was conducting a telephone survey |

|

on ti.e use of connectors inside containment. In addition to the telephone
-^*-tors is the principle

survey, the staff issued two inspection and Enforcement (IE) Bu:letins 77
(i n 5P ie

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

, g

.Itty system which was e While Section 2.206 of the Commission's Rules of Practice.10 CFR 62.206 provides
'

idents. that coraponent that petitions such as this sinuld be addressed to the appropriate NRC office cirector, the
idents such as (a) toss- Commusion does have inherent power to esereise jurisdi..on in the first instance. The 4

!briak (M$LB). or (C) Comminion's election 6n this esse to nerciu ns prerogative to Die on the petnion rather ;
=

. Confirmation of the *** "f" ne mann to ne Dinctor.OHice of Noelor Reactor Regulation. is not intended to
establish a practdent for ettsumventing the procedure asi forth in Section 2 206. Sound 'I

let postulated accident aHocation of Commission resov.cu dictates that this inhennt power be used sparingly,
"

nVironmental qualiftCa- 3'The Commission subsequently granted two staff requtsis for estensions of time within ;
ehit h to rile its response to all que stions raised. becavu the stafi's e(forts had been directed -

to evaluauon of the emergency aspects of the petuson on a priorny basis. The staff responu
was received on December IS.1977.

oressuve. and for pressurised isForty. sis tssponses sere rettived from licensees ter therr representatives), public inter.
est groups, and members of the public. Twenty five of thou tommentaton urged denial of

ow mitachment or removal of the petition 15 supported the petitios four espressed to ponnion. and two requested con-
s of electric eples. tinuances (and subsequently prov aded responses which are included is the categories above).
besa quahfied to IEEE.323 These respomus were considered by the Commnsion in ruchirig lu decislon in this matter..

nate by the suppher oas less Mon November 8.1977. IE Bulletin 77 o$. "Elecincal Connector Auemblies." was unt .

s cancluded that none of the to all licensees and permit bolders directing them to provide informaison on tonnecton stad I
,

t es requwed for service in a in safety systems located inside containment. subject to t.OCA environenent and required to I

. p. 2; November 22. 1977 be operat te during t.OCA. l formation was requested within 30 days for operating reactors I
and 60 days for reactors under toastruction.

" ** " " ' " * * ^ * " " * * * " " " * * " * **
tdance with IEEE 323 (1914) permit holders directirig them to provice information on all connectors in safety systems
etee of the adequacy of the '

located enhet inside or outside contairrment and required to function to maigste an ses6 dent .

* ' "# " ' " ' ' " **""*'I'"" ** ## ** 'I '" " '' E' "' " ''IA ra Crnerion i
function.

,
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k%
e. 'hk .y nformation on connectors used in safety rystems inside and outside cont..n- 3i. .ry.j

Na
,

.. Qg$ Upon completion of the IE bulletin survey of the use et electrical con-
ment..2 .

$ $: W [M
g-g" nectors, the staff was directed to prepare a written repon containing the ,

qQ results of that survey and the status of the qualification test review, and to .

hp jy
j@.p[W;M4,K address the questions raised in petitlener's letter and supplemental af5 davit

f
$te of November 10, 1977, to the Commissioners. The staff was also re.

.. .! 'f GQ quested to provide written answers to questions posed by Commission offices

Mh on the subject of the petition. On November 17, 1977, the UCS filed a

Wm.ydykh Second Supplemental Affidavit of Roben D. Pollard, its expen, whichs

;M A'.M41 responded to the staff's submissions up to that time.

P'WN.hM.h.4electrical connectors in safety systems inside containment in operating plants

~

7 .
The staff reponed the completion of its preliminary survey on the use of

.N-a
on November 18,1977. The staff reaffirmed the conclusion of its report of

M.yeh* jf;pd h' November 9,1977, that the immediate Commission actions requested by
;

g@..m UCS were not warranted for all operating reactors. However, action was

N $. required for D.C. Cook, Unit No.1. This unit was taken out of service on
.

MTi d4 November 18, by the licensee. This action, confirmed by a staff order

p t M @,W #v d issued at the same time, followed a meeting between the licensee and the

QE k'j ' staff during which the licensee was unable to adequately document the

gyg .h.y qualification of the electrical connectors used in plant safety systems. The
staff also informed the Commission of the actions the staff had taken re-

" q; A @.. p[2 garding 12 other plants which had been identified as using connectors inMJ such systems. For these plants the staff had requested licenses submittal of,pf?
y documentation of test procedures and results to demonstrate that connectors"

-

used are capable of performing in a l OCA environment by a specified date.a y
if such data were lacking, justification for operating beyond that date was. Eg_% d

. 1 - required. The staff also provided a legal analysis of petitioner's arguments,

* - M regarding enforcement of NRC regulations. UCS subsequently reiterated
their legal arguments in a filing dated November 23,1977, which the staff_

- :
& V responded to in its December 15,1977, repon, pg. 73.'

-

On Novemb'er 22,1977, the staff filed its response to the UCS letter andD i'
"*

j supplemental affidavit of November 10,1977, and th questions posed by.

Commission offices. It also included copies of letters sent to several licensees

|
requesting funher information on electrical connectors in their plants. The.p '

,,

staff stated that upon review of the supplemental affidavit its view was that *

the affidavit contained no new information not previously considered in the;
'*

9* . staff's report of November 9,1977, and was essentially a restatement of the
I concerns raised originally in the UCS petition. in addition, the staff provided

, I its analysis of each of the statements in the supplemental affidavit.
.

On November 25,1977, the staff supplemented its repons of November[ ]
9,18, and 22,1977. In its November 25 memorandum, the staff discussed

, ;

{ j . actions taken regarding the Oyster Creek reactor (which was identified as

j'- ,
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nside and outside contain- having connectors in safety systems within the contalmnent), and reported
results of the staff review of the use of connectors inside the containment oni

the use of electrical con. Target Rock safety relief valves used on some boiling water reactors'

: ten report containing the (BWR's)." The staff also provided a further status report on the D.C. Cook'

cation test review. and to plant which had been shut down earlier. The staff further reported that
and supplemental affidavit work was continuing on another environmental qualificaion matter cited in

The staff was also re- the UCS submittal of November 17, concerning electrical penetrations.
;

j sed by Commission offices Office of Inspection and Enforcement (IE) Bulletins 77-06 and 77-07 were
7,1977, the UCS filed a issued on November 22 and December 19. respectively, requiring licensees |*

|

*ollard, its czpert, which to provide information on the use of certain electrical penetration assemblies.
Penetrations of this type at Millstone, Unit No. 2, had experienced electricalme.

sintry survey on the use of shorts.j

I ainment in operating plants On December 6,1977. the staff issued another supplement to its prt vious
conclusion of its report of rep 9rts. It discussed the further results of its prelitninary survey of elecuical
ssion actions requested by connector use, provided the initial results of the preliminary survey of

1

: ors. However, action was containment electrical penetrations in operating plants, a review of the
oss taken out of service on petitioner's more recent filings, a summary of activities taken by staff, and

.

l

.onfirmed by a staff order future actions under consideration with regard to the environmental quali.

tween the licensee and the fication of other safety related electrical equipment in nuclear plants,
i adecuately document the The Commission received a second briefing on the emergency aspects

lant safety systems. The of the petition by the staff in an open meeting on Decernber 8,1977. At his

[p}the staff had taken re* own request, the petitioner's empert Mr. Pollard, was accorded an oppoftu.
,

y/as using connectors in nity to comment on matters relevant to the UCS petition." Mr. Pollard
aested licensee submittal of availed himself of this opportunity to make a presentation and answer ques.

tions of the Commissioners.$emsnstrate that connectors '

,cnment by a specified date,
Hin the course of conductieg its prelirpnary survey the staff thought it had identdeedrating beyond that date was

addittorial plants using connectors in safety systems inside the containment. The staff had
*

is gi petitioner's arguments advised the Commission in its November 22.1977. fihr.g that they were conserned with
CS subsequently reiterated connectors assocamed with Target Rock aafety rehef mlves used on certain liwR systems.
er 23,1977, which the staff The staff noted, at that time. ihey would continus erstustion of these connectors to determine

,pg.78, whether they musi function in the event of a I.OCA. On November 25. 1977, the staff
adequaiety esplained why in had taier concluded that these electrical conneciers were not

.p:nse to the UCS letter and nqmd a funeuen in an accident enwnoament, because these conneiers did noi serve a
and the questions posed by safety systein function.
tiers sent to severallicensees " Counsel for petitioner had requeued in a letier dated November 17.1971 that the

mectors in their plants. The Comm'ssioners call Mr. Pollard to appear before them if they had any questions and that he
be allowed to panicipate in any funhet staff bnerings of the Commission. At an open

I cffidavit its view was that meeting on Deesmber 7.1977. the Commission eoted to grant pensionet's request. Thei

previously considered in the granties of petitioner's request in this instance, however. 6s not to be construed as a pre. '

i

.entially a restatement of the cedent and the Commission does riot intend a make such arrangements a regstar feature of

n addition, the staff provided Commission practice. An stiorney (Mr Troy Conneth who had provided comments on the

pplemental affidavit. petitii>n pursuant to the Commission's order of November 9.1977. filed an objecuon to the
UCs panicipauon request, la the event that the Commission granied the UCs requesi be

nted its reports of November asked that those opposed to the graniing of the petition. himself included. be afforded a
.

3rsodum, the staff discussed similar opponunity. In the interest of fundamenial fakness the Commisuon accordingly
- ge,,n,,,,, ,, ,,,, pg,. ;. tor (which was toentified as .

!

'
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+d3p .W,'g.8.My Subsequently, on December 15.1977. the stsif submitted its report on parati'
;

3p.9 the totality of the matters raised by the petition. The staff captained the operat

,jQaf &,p actions it had taken concerning the qualification of electrical connectors, laterr
confir.eMM containmer.1 electrical penetrations, and other safety related electrical equip.
nectic

D$1d,$(.h,
ment in response to the Sandia tests, recent operating esperience. and the

tionsEM.'.p., UCS petition. The Commission met in open senion on December 22.1977,
ideriti7/4# q,js for a brie fing on the December 15 report by the staff, including questioning

.

1h!Dh of the staff.5 Oi
randuMQ'h On January 6.1975, the staff provided a report which updated the
that Lid.p'fcgJ status of the investigation of the use of electrical connectors. In particular,

4:f - the staff had determined that environmental qualification information for restati

%@g[;.y[
the F ilgrim. Unit 1 was incomplete, in rnettings with the licensee, the staff respo

detrrmined that additional ir. formation was required to permit esaluation UCS

.gh,'4%W regarding safety of'estended operation, but that operation until a planned the "

("$/ /.g * shutdown on January 21 would not endanger public health and safety. O

d'q. ' Additional qualification testing of electrical connectors would be required Yank~

rpp.- prior to resumption ol' power operations after this planned shutdown. not c,

g' g%;,Z.- in a subsequent report of January 13. the staff stated that Pilgrim. Unit ment

4 l . was shutdown by the licensee on January 9 as the result of unsatisfactory numi

T M b i t'3 .+p)'
,

performance of a typical connector during a preliminary screening test. relatt

75J[.Mhp'* of installation in the facility. The Pilgrim. Unit 1 was to remain shut down fallei
Inspection of this connector indicated probler.u associated with the method tests

[% until satisfactory testirg was completed, or qualified devices were substituted fallu

. . . *.@@
*

for these connectors, quali*

M.Y In this January 13 report the staff also provided a current status of the 'I,

% review of electrical connectors. Additional qualification testing was to be de:si

d performed for six reactors" other than Pilgrim. In addition the staff stated not c

D, qq that the Connecticut Yankee (Haddam Neck) licensee had replaced con, on J
.

*'p nectors (for which no adequate qualification documentation caisted) with doct
(. gym | terminal blocks inside scaled junction, bones.

stattThe staff's Janwy 13 report also gave the results of investigations off$ i

on tl
; ,. } |

electrical penetration ass (mblies. Based on reviews of test results and com-
l'ta

*L* (Conannsre f rom prenous pere,t
.

}:
, , transe1 scheduled time equal to that afforded the UC5 to heat from those opposed to the petition at a

, g, .A eM subsequent brafing on Decemtart 22. Prior to that brafing the Commission was adttsed that' a mar
-

i those invued to present their opposition viewpoint did not wish to enettise this opportunity. 8NIf"

; '' ed : )'

1 Even in antesting this request for reinf of an emergency nature. the Commission had son.
deelsitinued the policy established in its general handling of the petition. of formulatie:3 a frame.

/' ' work for principled decisionmaking "6ncluding ttte crucible of debate through the clash of

*

d ''

informed but opposing scientific aed technoittical twwpoints." as suggested by Chuf aPProg. Judge Baselon of the United States Court of Appeals for the Distnct of Columbia la (nends siog#
4

q, '

of she Earra v. Atc. 485 F.2d 1031 (19m.( * *U'N 20$u reactors for which tests of qualthcation under LOCA radiauon enposure condnions 4.
wnhi

j {, were planned tatsam and, as appropriate, caustic sprey testing have been satisfactorily com. bref; pleted) were Brown: Ferry. Units l. 2. 2: Nine Wie Point; Matme Yankee: and Oper creek.
;

t .

b
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;
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mitted its report on parative design atalysis the staff has cotseluded that penetrations in all
staff explaineo the oPersting reactors are environmentally qualified for 1,0CA conditions. In a

:actrical connectors,
later report dated March 23.1978, the staff indicated that sme followup !t6d electncal equip. confirmation tests are planned by July 1978 for penetrations used in Con-

en eriente, and the recticut Yankee (Haddam Neck): periodic checks will be made on penetra-
heember 22.1977 tions at Yankee Rowe. At Millstone. Unit 2. (where the problem was initit:llycluding questioning identified) penetrations will be replaced prior to resumption of operations, }y

On January 20.1978, the staff provided its response to a " Draft Memo-
which updated the

randum and Order" filed by UCS cn Janusfy 9.81 The staff's position was ,

eters. In particular,
that UCS had provided tso new facts, but rather the January 9 filing was a q{ion infonastion for
restatement of previous UCS positions. In this submission the staff provided

.3e licensee, the staff
responses (or referenced responses in its earlier submission) for each of the la perroit evaluation
UCS contentions. The staff recommended that the Cornrnistion not adopt ';: ion uniti a planned the " Draft Memorandum and Oider "

'

,

nealth and safety.
On January 27 the staff reported that the licensee of the Connecticut ' i,re er.uld be scouired !Yankee plant had informed them that environmental qualification data did

- i '

planned shutdown,
not exist for electrical terminal blocks,88 which had been used as replace.d that Pilgnm. Unit
ments for unqualified conr.ectors. In addition, the staff reported that a large

-

uit of unsatishetery
number of similar terminal blocks were in use by this licensee in safety.

1 :.

! }inry r:reenirig test,
related systems inside containment. Environmental qualification screening twith the method
tests were conducted by the licensee in which one type of terminal block

|

h.a w etc substituted failed while two other types passed the tests. The staff concluded that this [main shu. down

/failure demonstrates that this type of terminal block is not environmentally T.qualified.
h:urrent stvus of the The staff promptly initiated a telephone survey of alloperating plants to i

m iesting was to be determine if other plants used any type of terminal block for which there is
tion the staff stated not complete environmental qualification. An IE Bulletin 78-02 was issued >

t had replaced cos,.
on January 30 requiring all power reactor licensees to provide followuptusen existed) Sith documentation. g

On February 3.1978. the staff provided another report updating that !

4

of investigations of status of both the Pilgrirn connectors and the results of the telephone survey 'g
on the use of " unprotected" terminal blocks inside comainment in safety-est results arid ecm-

p
atin this fihns. UCS requested Commission permission to make reference to the anofncial

,

I

tratiscript of the December 22.1977. Commission muting. The Commission has decidad, oswei to the relation et a

3 mattet of pubiac convenience, that treescripts of opes Commisseon meetings will be avait.
- massi, uras edused th6.
4

able solely for generatinformahonalpurposes. Theu transcripts are not tevsewed, corrected.
*, ,,, ,, ,,p,w ,,. y . }

'

or edited and may con ain inaccuracies. They are not rart of the formal or informalrecord ofs Con misnom hai cc:5-

dee..evn of the matttrs discussed. Empresbons of opinion in transcrtrit do not nettuarilyof formulaug a frame-

r:0cct final determit.ations or beliefs. The Commission does not beteeve to this eau it is
ate anrosgh the clan of
as syrtested by Chief 8tProPriate, or necessary, to su3ertie reference to this transcript.14ewevtt. the Commes- g
of Commtis in fricads soon does note that the information is included in written staff transmittats. pat

Although not specifically raised by the petitioner, the Ccmmission believes the problems
o

hion espoivre conditio*a a tennan quaWa@n Wh are se means M making connecuens Iwithin electrical systemst are pertinent to tne tasiitt raised by the peuuoner. Conaequendy atiese satisf actority e9m.

bnd disconson o% vu of tenniaal blocks is considered appropnate here,maee.and Oys'at C a:L

e
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,,,. M..!g j tilated sys*:ms (urprorseted terminal blocks are those which are not enclosed 4

[ d in metal boxes). In the hl rim case, the licensee has replaced all safety. SubstD..kd re'ated electricalconnectors with fully qualified splices. From the telephone resti

%5M'r survey on tentene.1 blocks. three facilities (Yankee Rowe, Rancho Seco, rect

m N.dhgQ. k:.I snd Ginna)in addition to Haddam Neck were identified as using unprotected thel
'

terminal blocks 1p safety eyetems. The staff met with the licensee responsible ope:
ggW2 for each of these facilities, cons
d.4 ppd. The staff provided abother npon on February 10.1978, which included vna;

. op.h.f;'.Q(d.M.'. the states of qualificatiu programs for electrical connectors in une at J con,

previously identified six reacto,rs. Funhermore, adJitional informatioc was

k.OM '- ptovije 1in response to issues taised by UCS in a Jetter dated January 20, Ur

T.g.,h'd .
Ber.'978.

yg On 1 ebruary l'i,1978, the naff supplied information which correr:ed ' twe
ponion of the February 10 memorandum. In the February 10 repon, u::: the

' m
Q,; .

,

I staff had indicated that electrical coninctor qualificatic,ns for the Drowns it vthkpf4 Ferry, Units 1. 2 and 3, had been completed. On February 13 the staff qua
'

*ggf reported that although the licensee had earlier informed them that testing dow
w e . . .,/.- was incomplete, due to a misunderstan@g within the staff, this led to an all

~ k'h,'f 93, er or in the February 10 repon which indicated that this testing was com. l'cck.1,9
! pletsd. On that same day. the licensee notified the staff that certain electri. Sep

.

Ck.@$
cal ccanectors for Unit No. 3 had failed under test. Followup information whe'-y

'j was provided by the staff in a February 18 memorandum. Failure of the repl4
-

4 .{ Mjh electrical connectors for Browns Ferry 3 had occuned due toencessive tem..

y' peratures and r.onrepresentative environment being applied during an accel. acti,

ersted aging test. The staff reponed that the licensee had made a commit. tior

M)g
tgj;. j,,, ment to replace these conrectors with environnentally qualified splices at. cur:

LaQs the neat refueling (scheduled for September 1978), and for the ir'terim, a vidi
y

y

< '.$ $h ! detailed test plan was being developed by the licensee to provide the results be !pi of environmental qualification testing by March 17, 1978.
insti. :sf in this February 12 memorandum the staff also reponed that successful

g ~g ! environmental testing hed been completed for terminal' locks in use at the 4. I
Rancho Seco plant.' Acccrdingly, corrective actions have been taken for all

~ g ,
,

- :s i four of the identified plar.ts (Haddam Neck,88 Yankee Rowe, Ginna, and
.

y ! Rancho Seco) either to qualify tenninal blocks in use or make a replacement rect
i, uS) } wth qualified components.

'

ran*M

'3- p asia a staff tvpon of March 23.1978, the Comatissiori =es laronned that further testirig of, p ;i
terminal blocks beieg condcted separait;y for D.C. Cook, Unks t and 2.and Haddam Neck
has raised questions about their environmental qualification. Subsequently, fallers of Had, tabty m r.N gj | dam Neck terminal blocks enclosed in aluminum bones (which previoasty had been sates. cas

tj:( [v .h factority tested in aisel boxes), resulted in plant shutdowI and replacement with steelprotec.s f gggK tive botes. In a repon on March 30. the start confirmed that sical botes are now in place at
J~ ~~ .h.1 Haddam Neck and that other senective actions have been taken based on testing results.

,

i

- '
|

_
They also reported that all questionable terminal blocks at D.C. Cook, Units t and 2, had . 8'<

*

> been replaced with qualifend spisees. Marc,

. '|
G | *

Y'
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ne which are not enclosed
e has replaced all safety. On March 2,1978, the staff reported that a detailed test plan had been

slices. From the telephone submitted for slectrical connectors used in Browns Ferry, Unit 3, and that

,ee Rowe, Rancho Seco, testing was planned to be completed March 20,1973. Also the staff cor.

ified as using unprotected rected some information regarding the a3ing tests, which had been given in

th the licensee responsible their earlier metnorandum of February 18. The staff concluded that continued
operation until compietion of the planned tests would not result in an unsafe

10,1978, which included condition, in light of a successful screening test in Novemoer 1977 of
+ cont,ectors in use at the unaged connectors and of the short time remaining until properly aged

components were tested.
Aditionalinformation was
a letter dated January 20. 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 several

mation w hich correctea t Bendia electrical connectors during qualification tests. In a rnecting'* be-
February 10 report, the tween the licensee and the staff, it was concluded that failures were due to

fications for the Browns the hc of epony potting compound on the outboard end of the ennectort.
)n February 13 the staff It was funhet concuded thLt porting the outboard ed wauld result in

qualified connessoes, b4.'fying continued operation until the planned shut-formed them that testing .

n the staff this led to an down for refueling in September 1978. Pot'ing compound has been added to

1st this testing was com- all connectors in safety systems, and inspections have been made. The

: staff that certain electri- licensee has made a commitment to conduct further testing in the interim. In

J1owup information September, the licensee will. submit for staff approval a recommendation 4
dum. Failure of the whether potted connectors are fully qualified for the life of the plant or if

j

.ed due toescessive tem- replacement of connectors with qualified .plicas is ;ecessary.
i applied during an accel- In a staff report dated March 23,1978, a summary was provided of all {

isee had made a mmmit- actions taken to qualify electrical connectors, terminal blocks, and penetra.
,

1 tally quaitfied splices at tions. Details on measures taken to mee' specific gaalificatiori criteria and a
,

0, end for the interim, a cuttent qualification status of each typs of electrical component were pro- {. '
see to provide the results vided. A number of ongoing tests were discussed, the results of which will d
7,1978, be provided to the Commission and the public. In addition, a summary of '
s r: ported that successful inspection and enfercement activities was provided.

.

ninal blocks in use at the 4. Results of Staff Actions g
u hsve been taken for all [i
mkee Rowe, Ginna, and '

se or make a replacement Responses to IE Bulletins concerning electrical conc. actors have been ]
received from all lice nsees for operating reactors, as reportrJ in staff memo- t

randa dated January 13 and March 23,1978. Of tr.e 67 operating powet .I
tsYand 2, d Ha 47 eck

reactors,18 were identified as having electrical connectors required to '

function in the 1.OCA environment inside the contalament structure. A$duqunity, failure of Had.
sch pronously had been satis- tabulation and summary status of these reactors is given in Appendia 1. In
r:placeme nt e nh steci protst. cases %here connectors are used in safety systems outside the containment ['
.ieel bones are now in place a; structure, the staff has confirmed that these connectors are either adequately
Act bawd on testag results.
' C. Cook. Units i and 2, had.

2*A representative of UCS attended meetins: on Browns Ferry held on February 17 and
March 16.197s. UC5 was notirwd or other meetings but did not attend.

.
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protected from feilures of high energy line breaks or that these connectors envirt
will have performed their safety function before being affected by the acc). reactebCM dent environment. Fey*J & 9 In addition to the operating plants,33 plants under construction have conne.M been identified (in response to IE Bulletins 77 05 and 77-05A) as having lack o

2.7 electrical connectors included in the design of safety systems. The licensee: The si

Q - M@ of these plants have made a commitment to having environmental qualifica. Cfmtif
f,

O M%k tion for these connectors completed prior to initial operation, and the stsif 1978.
has instructions to specifically reviev bases for such qualification." As consti

;h'd[[.'! detailed in Apoendix 1, licensees , operating power plants presented data madeXbM for staff review to support the qualification of tiectrical connectors. This licens.,%.E,:~A data consisted of certified test results or engineering analyses, and was anne
}#'y,4I.Q intended to support the conclusion that such equipment is capable of with, conne- N A. . . standing, with adequate margin, the environmental conditions which are N'I%tN '

p~Q.4|:
predicted to result from accidents during which the equipment must func. calcejW.'. f;; y tion." The staff review of licensee documentation determined whether that requit

%;!yh j testing was conducted under appropriate conditions (e.g., steam, tempera. havei.

fi%.v ture, pressure, etc.) and whether acceptable engineering practices and data andccN A iTf. . were utilized to review materials and designs used for this equipment. In tion o,

93$ some cases, comparative' analyses were made of equipment where similar safety'M- * ; jh.' materials and designs had been previously demonstrated as being environ, made
mentally qualified. Fe,j$wf Of 18 plants identified as having electrical connectors in safety systems, be irif.;CpW .1
15 of these plants (Appendix ! Table. Category A) eventually had documenta- If.WI

kp,'h.%. tion which the staff concluded supported environmental qualification for any oi

p%8.r .
the worst accident conditions calculated for a LOCA" (with a conservative NRC-

I

%p margin) of temperature, humidity, steam pressure, caustic spray, flooding, if nec.
.

C and irradiation. The Commission agrees that the staff's conclusions are 1, res
- ' Su'% ;i o. sed on sound Gngineering practice. For f he remaining three plants, Browns take cQ

4 Ferry 3. Nine Mile Point, and Maine Yankee. (Appendia I, Category B) In
. W !"

conne
h,

i'D.C. Ce.t, Unit 2. became operational during the period of review of this petition. initialAg , ' < ;: tThis rescior is counted in the 33 heted ab9ve.) As a preconditien for initial operation, the was n% w? ,
b staff required the licensee to document adequate environmemal quahficatson of numeron systerg, g electrical components. Including connectors and serir.inal blocks. (See also footnois 23.)

3'Of 18 plants having connectors, eine mere eetermined to be environmentally quahfied from5.. m 4g

' . g.4[v * 6thout any additional testing. Hou tver for the other eine, entensive additional testing and contra1

%4 analyses have been cart ed out by the lacensees and reviewed by the scarf specifically in nuclea
'

k ji' resgonse to the questions raised by the petitioner. In the
,

..g s A main steam line breat (M1LB) in PWR plants could result in predicted ambienta w
* -

temperatares higher than that of a LOCA. but baly for a short period of time (J.e.,60 to IDo having
2 1

. se4nda). E gineering evalutions of the surface temperature of components 60 side contam. awaitt
,

E g) ; ment of a MSLB indicate that LOCA conditions would not generally be enceeded tref, staff "U'h' . | | fibeg of December 15.1977. Appenden El. Aeditio%i review of qualification for MIL 5'e Nover* ' ,f I
will be endertaken during the first phase of the staff 4 &ystematsc Evaluation Program. which beenj4k

" I la st;seussed btlow.
graggh:-

0
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-
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,

-

_ __ ___ __ _ _ _



- _ .- - .- . - -

~ hl |
-

b-
'

'

;

.f
2. i

|qR '

t these connectors environmental qualification is not yet fully documented. Esch of these
$y

fected by the acci. reactors will be discussed in turn. i

!
For Browns Ferry 3, eposy potting has been placed in portions of 11 Wconstruction hage

connectors which originally did not have this rnaterial(as altrady discussed,
77 0$A) as havmg lack of this material was the cause of failures during environmental tests). G

The staff duermined that test results for properly potted connectors justify N* !
.:sms. The licensees

nmental quahfica. u
continued operation until the planned shutdown for refueling in September

S
''

i.thn, and the staff
1978. The Commission agrees with the staff and finds that this will not j ,dqualification.8' As
constitute an undue risk to the public health and safety. The licensee has 1 &nts presented data
made a commitment to further testing in the interim. In September, the h$: connectors. This
licensee will submit for staff approval, a recommendation whether potted

,,%'cor nectors are fully qualified for the life of the plant or if replacement of
- !inalyses, and was
d

*s capable of with. connectors with qualified splices is necessary. j 4Fditions which are Nme Mile Point and Maine Yankee both employ the same type of electri- d {

,

pment must func.
cal connectors. Thus testing for the Nine Mile Point licensee will satisfy

,
"

.A isined whether that lequirements for both phnts. Testing has been reported by the licensee to

%g
!i, steam, tempeta. have been satisfactorily completed, with preliminary test results reviewed '

ioractices and data
and concurred in by the staff. The Commission agrees that continued opera.
tion of both of these plants will not be an undue risk to the public health and

1.,{ |nis equipment. In
^W| '

ent where similar
safety, in light of the reported successful tests and confirmation of adequacy M, i'

as being environ.
made by the staff based on review of the preliminary test results. 1Q For each of the above three plants, the Commissbn and the public will % )

Qty systems, be informed of any subsequent results and staff conclusions. i

.ed documenta.
If, during this interim period, the results of these testing programs or , V,5 - j.

quahfication for ;

any other information suggests that the public is exposed to undue risks iith a conservative
NRC will take prompt remedial action, including power reactor shutdowns: spray, flooding,
if necessary. With issuance of the shutdown order for D.C. Cook, Unit No.

.

, conclusions are U
1, reactor, the staff has clearly demonstrated they will, when appropriate, N'

se plants, Browns tske definitive sesion.
s 1 Category B)

In the Comrmssion'sjudgment, the staff's review of the use of electrical
connectors in the Pilgrim reactor deserves special mention. In the staff's
ifdtial review, rtported in its November 1s,1977, memorandum, Piigrim

',sw sf this peutson.
imn.t opmoon. a.

was not identified as a reactor which used electrical connectors in safetyicanon of numerous '

systems. This conclusion was based on information received by the staff81'$ f*'*o'' D 1
from the architect-engineering (A.E) firm for Pilgrim. On December 7,tI, ' *8 '

contrary to the information from the A E, the staff was notified by the "

nuclear steam supply system vendor that electrical connectors were in use, g
eart specific a inr

in the December 15 staff report Pilgrim was listed for the first time as gf !' vedicted sminent
having connectors, with formal documentation of their qualification beingEs$s$e o'nin,

'
1 7'awaited by the staff. When the documentation was finally received on

December 27 (3 weeks later than requested in IE Bulletin 77 05, dateds acreded tref. staff

November 8) the staff determined that adequate qualification data had not [ |

icenen for ktst.B ,
ios Prostem. *hich

been provided, in lieu of qualification data, the licensee submitted only
Iunsubstantiated letters of certification. A' meeting was promptly held between %

-
,

t
.
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h the staff and licensee, with the conclusion reached that continued operation

MM(s.fr.? m'i[ would be allowed until a plaaned shutdown scheduled 3 weeks later. Thisl
continued operation was determined to afford no undue risk to the publicj . .

A>g':$41yg4W.fr primarily because (a) limited environmental testing had established that the
.

connectors would remain operable during at least the initial period of a3g% y LOCAt (b) however, if the connectors failed during a 1.OCA, then backup .

4 e%Mh systems calstert to mitigate accident consequences, which would be less
. g '4 % ,7 severe because of low power operation; and (c) connectors were proteted.d within steel boxes. Plans were made by the licensee to initiate qualificationsygjg.;

testirs of typical connectors, and restart of the reactor was contingent upon

@;.;. m ~g
, satisfactory qualification. During the course of preliminary qualification%y
M.Md testing, a connector failed, resulting in a shutdown by the licensee on

pg January 9,197g All connectors were eventually replaced with qualified
.

g p;S47,!:g.<3 splices.
The sequence of events in the Pilgrim case is not an acceptable model%E Cd i

.M@$$f$[d
for regulatory or industry performance. Events moved from failure to iden.h sWp tify connectors in use, to plant shutdown due to failure of connectors under

h test, and finally to replacement with splices. Because NRC ls dependent
$dL};* pl.d. Upon information from licensees, the Commissior. is particularly concerned" s-pWAi|5$ that at first apparently inaccurate information was forthcoming from the.

Qy,h17.$ licensee and subsequently complete informa: ion was delayed welll'eyond

' % d ? 'if %'d the requested date for tasponse, With respect to staff actions in the Pilgrim
l case, the delay in obtaining and reviewing the Pilgrim documentation was

{p A]NMDt2,i%
,

not satisfactory.
In order to fulfill its regulatory obligations NRC is dependent upon all

h5,%*h
.

of l's licensees for accurate and timely information. Skce licensees are-i '

T&;- i dire 'y in control of plant design, er,nstruction, operation, and main.
g" y tenance, they are the first line of defense to ensure the safety of the public.

,

wt$$ rGC's role is one primarily of review and audit of licensee activities. -,

"

$ recognizing that limited resources preclude 100 percent inspection,5

.:gd- Ij
Our inspection system is not designed to and cannot assume such tasks
As the Commission has stated in the past:

y
;

{j [to provide full inspection of construct;on activities). Rather, we require
a y

that licensees themselves develop and implement reliable quality assur.
f' .+dh ' I ;

ance programs which can assume the major burden of inspection. Con.

g i;j sumers Power Company (Midlano Plant, Units I and 2), CLI 74 3,7 i
*

d AEC 7,11 (1974)

| We require instead a regime in which applicants and licensees have every.''
>i.

*/ - incentive to scrutinize their internal procedures to be as sure as they

h ;l possibly can that all submissions t? this Commission are accurate., a ,

I *****
..,y ,
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antinued operation ... licensees bear an unavoidable and heavy responsibility for helping Ih
weeks later. This insure that nuclear power is utilized safely. Virginia Electric and Power f
risk to the public Company (Nonh Anna Power Station), CL176-22,4 NRC 480,486,487 ' st;,

.

stablished that the (1976); Ofirmed, Virginia Electric and Power Company v. U.S. Nuclear S'

.nitial period of a Regulatory Comminion. F.2d_(4th Cir.. February 28,1978). . f
XA, then backup J E
sch would be less Funhermore, the Commission notes that some of the licensees' initial ( i_%,,

: ors were proteted responses indicated a lack on their pan of detailed knowledge of the quality ; g i

itiate qualification of installed plant equipment.1.icensees must have this detailed under- | g
4s contingent upon standing of their own plants in order to meet their obligations for public c 3
nary qualification safety by ensuring a sound basis for making assessments of plant safety. %
y the licensee on The NRC estsblishes general safety criteria, sets specific requirements for

[ h"ed with qualified many aspects of reactor design and operation, and ensures compliance with
these criteria and requirement by independent audit. White, in the Com. ,, IN

acceptable model mission's view, these activities play a vital role in ensuring safe plant 3
>m failure to iden. operation, they are not a substitute for licensee safety reviews. The licensees ij' h
f connectors under must be knowledgeable and vigilant and must take more initiative in fer. 'j 5

&gyNRC is dependent reting out details of pota.ntial plant weaknesses.
'

c

icularly concerned The Commission is requesting that the NRC staff carefully review this
hcoming from the matter. This review should consider the need for funher regulatory actions p'

5fOl well beyond to include a possible NRC policy statement to reemphasize the imponant I

hm the Pilgrim safety responsibilities of licensees. g
.,cumentation was in addition, the Commission endorses the staff's planned inspection and ;q

|i 9f
'enforcement activities, as generally outlined in its March 23,1978, memo-

randum. The Commission emphasizes that a comprehensive ' lessons ! ; M'dependent u;on all
learned" evaluation needs to be made, to include (a) review of alllicensec { g:since licensees are
responses (with panicular attention 'a the Pilgrim case), to determine con. p -ration. and maie,
f0Mn8hCe t *PP cable quality assur.nce documentation requirements, as ,'liafety of the public.
well as the accuracy and timeliness of infonnation provided (w here justified,

_

licensee activities,
8PPropriate enforcement action should be taken);(b) review how electrical g o'-

inspectioa.

|' @d,
equipment, not fully qua:ified, came to be installed in those plants where
found; and (c) revicw staff actions in the Pilgrim case so that similar delays

assume such tasks may be avoided in the future. The staff is requested to provide a repon to I E-
Rather, we require the Commission which also will be available to the public. ; ' '

table quality assur. In addition to environmental qualification of electrical connectors, the
~
.

if inspection. Con. petitioner in its submittal of November 10,1977, questioned the qualifica.
id 2) CLI.74 3,7 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 environmentalqualifica- ( _

censees have every tion of the electrical penetrations. As a result, the staff conducted a survey
^

be as sure as they of all power reactors. The information thus provided by operating facili ies -t
n are accurate, gave reasonable assurance that their penetrations were capable of performing '

in the LOCA environment. The Commission agrees with the staff conclu. '

sions on electrical penetrations. Qualification of penetrations in service at ;

7 *
.

1.
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g.g yerating reactors was established by review of documented testing or by rNt.
%N@d.c.(

comparative design analysis. One .temaining question on penetratierts exists. s'
s;R Although penetrations are qualified without nitrogen pressurization, the d

9 . t". staffis reviewing whether nitrogen gas pressure should be maintained with. ti
'

h4 in these pec mions w here design permits to provide additional protection.
. r?t$ f The Commissis.. is requestir.g that it be informed by the staff on the outcome 2
' '@f.: $.' 4 of its review. This infermation will also be made available to the public.

j$_h'$'M
' '

: Confirmation of the safety adequaq and environmental qualification of
.h all Class IE electrieal equipme nt (not limited to connectors, penetrat'ons, or

' d

;igWpG terminal blocks) in operating plants will be examined as a firstyriority
,

p
g.g, ,jQ:| w matter in the NRC Systematic Evaluation Program (SEP)."It is expected
M..; n that in about I month the staff review will be reported to the Commission, d

D4 T" W N and made available to the public. The sttif review will be sufficient to
,

j"g'h.pj[f,'
,

assess any safety implications in detailto adequately decide whether or not
g,

'g j h;.,f. ,g additional review of plants other than those included in tha SEP are requiredg .

%w,;;HW
@ih%

'

i

IV. FIRE PROTECTIONf .

j. Q l 1. Research Program
ra 4 . - ; d

Q,MDb: ; The purpose of the Fire Protection Research Program initiated after the
c, r-Tdy: 9 '

1975 Browns Ferry fire is to provide a data base for evaluation of design Cp h^j;f standards and regulatory guides for fire protection and controi. This pro *
11

N

g $ g [yh
p ' g! gram includes, among other research projects, cable fire tests. On July 6, d;

; 1977. Sandia conducted a cable fire test with a cable tray configuration
axug. ; consisting of stacked columns of cable trays simulating two safety divisions.

fgg;p i

p*,q,y.g '

These cable tray divisions were arranted in accordance with the minimumg
3

separation guidelines of IEEE Standard 384 (1974), endorsed by Regulatory

m.A@,wip-$ cal fires: 5 feet vertical and 3 feet horizontal spacing between divisions. J

Guide 1.75 for protection against propagation ofinternally inittsted electri.:

'i
,

33 . g1 The fires were initiated by two different means: one test used internal I
cr electrical heating, while the other usad external propane burners (exposure u

fire) to produce a sustained fire, p
"

.,._
y Fire propagation did not occur for internal electrically initiated ihr.s. 11

"

However, an exposure fire initiated in one of the bottom cable trays resulted.. y ,
'd''fl.3 . ,3.' in fire propagation from one division to the other. For these tests an external

]
.

source was required to achieve the fully developed fire,, g
i "the Sandia tests" serve as confirmation of the conclusions from the oST .. i

g
,

; "In the first phase of the SEP rewww the staff witt review a group of Il nactors. 6ecluding b
the oldest operatins units. These reactors are Dresdea I and 2. Yankes Roe, Big Rock Point, sc

.*

I ! '; $an Onofrs 1. Haddam Neck. L.acrosse. Oyster Creek. Giena. Millstone 1. and Palnades.
'

er
"The results of the $sndia fire tests on electriceables mers tilelectrically induced fires inN i>,

er'! cables in these tests did not spread beyond those separation minima set forth in IEEE.3sa and
'

p-
(Continued on aret pote I
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d testing or by
review 'af the Browns Ferry fire. As a result of the Browns Ferry review, the d:trations taists.
staff had made the assumption that esposure fires may propagate beyond the .isuritation, the
distances set forth in Regulatory Guide 1.75, and has since required addi-

'[aintained with-
tional fire protection measures for nuclear power plants,

nal protection.
on the outcome 2, Regulatory Approach
to the public.
""## *'I*" *I NRC regulations call for fire protection in nuclear power plants because f

,

.

* * ' * * ' " ' ' ' damage to electrical cables (as well as other equipment) as a result of fire ! f
t first. priority may result in loss of ability to safely perform plant shutdown functions ' # *

li is expected (GDC 3). The fire protection program is intended to ensure, through the D
' ^****N"' defense in depth principle, that a fire will not prevent safe shutdown and

will not significantly increase the risk of radioactive releases to the environ-
[heheono ment. Through the defense in depth principle the regulations aim at achiev-
''

J are required. ins fife protection through adequate balance by:
.

1. Preventing fires from starting.
2. Detecting ar.d quickly extinguishing fires and limiting their damage 4 i

,

;3. Designing the plant to minimize the effects of fires on essential y
safety functions.

i
The Commission endorses the staff's position that no one level of [ ; ;

sted after the defense in depth can be inade invulnerable. Strengthening one of the levels ; i

son of design can compensate in some measure for reduced safety rnargins in the others. i ! '

Cable separation at nuclear power plann is but one design feature to miiigate |
' ls pro- a

July 6 the consequences of fires. Other fire protection measures include fire
|

detection and extinguishing systems and equipment, administrative controlsaguration | gg.

cry divisions. and procedures, and rained personnel. ||t

the eninimum i | :
3. NRC Actions

sy Regulatory ! *$
tinted electri. : ;

In the staff filings dated Nove.nber 9,10,22 December 15,1977, and i
ett divisions. January 20,1978, and during the open Commission meetings on November ;!
used internal 11, and December 8 and 22, the staff set forth the actions already **~ ~ d

*

ers (exposure underway in accordance with NRC's Fire Protection Action Plan. The staff
presented its conclusion that these actions provide adequate assurance that

, ,

sitiated fires. the safety of the public is protected. 4
trays resulted ;

'
~ " * " * * '**

rConnnsedfrom pernous page.) '

ons from the Regulatory Guide 1.73; and (2) esposure (i.e.. enternally initiated) fires under cable trays in '

these tests did spread, causing the sables to buta and the fue to propagate beyond the I
actors, including distances set forth tn Regulatory Guide 1.73. The esposi.re fire employed ta the $sndia test

i

Dig Rock Point. (i.e. 3 minutes burn time for :=o propane burners at 70.000 Baulh. the use of heat deflectors
. and Paltsades. to concentrate the heat source, burning of the fire for a period of approaimatsiy 30 minutes)

may well be in encess of the fire reasonably espected to occur considuring current require.sad:ced fin in *

inIEEE 3sa and ments for elimination of combusuble matersals from cable sten, empic'yment of fire watches. g.

'

d on scar page.) provisions of fars detetung, and firefightang equrprnent. r

L
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Among the staff actions on fire protection are the following: Ft
y",f. t

,

J
;/phA -W

g.Sieggi (a) issuance of IE B'illetins on March 24,1975, and April 3,1975 Ai
Y

Y$y . m .ff cedures for controlling plant maintenance and modifications that g,
, Riordering certain controls over ignition sources, review of pro-

--

--

$ might affect safety, review of emergency procedures for $lternate m.

~~i pj shutdown, and cooling methods, and review of flammaollity of
r5 materials;,i,A uqu:,44x

M 6 / @;$p
(b) inspections of all operating power reactors in April .ad May 1975

"(@.Iy?;7 covering the installation of fire stops on electrical esbles and
-

,{ *., . penetration seals;

hIf.$~d|Di (c) incorporation in the NRC Operating Reactor inspection Program
.%*fyftp more detailed procedures for inspection of fire prevention and pro.

-$fge? j, ;
,*

! tection measures;m. n.
.} (d) improved inspection oflicensee quality assurance practices for fire

. ;j ..g protection;

T[f'Miy% (e) development of new guidelines on fire protection for use in theM/qki.E Standard Review Plan, applicable to all nuclear power plants:

4f
*

(f) retention of the Factory Mutual Research Corporation as a technical
*A+ e c; consultant on fire protection;4
.

- $$b.D (g) improvement of standards in coordination with the Eaccutive Com-Q'' h mittee of Nuclear Standards Management Board of the American
e i

National Standa:ds Institute (ANSI);*

hN.M7''| (h) NRC sponsored research conducted by Sandia 1.aborLtory, which

I
.

ggg$j includes testing of cable separation criteria, as well as other fire
p j protection measures (e.g., barriers, coatings);

' g/*/q,. --f; i ( (i) initiation of a fire protection evaluation program for all power re. fot
-

w,,,, , actor licensees and applicants; and tiokV ;

N- . %|,;h;y (j) issuance of interim technical specifications for fire protection of s't 3g cesopetalin(; power plants to cover the period until a full evaluation of >;

plan: to achieve conformance with the Appendia A (to Branch ap,q -

g Technical Position 9.$ 1) guidance. vn
2,o~ . , 3

;*. ; 4. Results of Staff Actions
'

~ -;,

{ The need for emergency action wastreviously considered in the report ist
bar

, g i of the Special Review Group on the Browns Ferry Fire (NUREG 050) in rire
[e -

~ m |
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ing: February 1976 and discussed in testimony before the Joint Committee on Y,(
pnl 3,1975. Atomic Energy on September 16,1975, and on March 2,1976. The Special ''w

* ** of pr * Review Group concluded that emergency action was not required. The
.

following quotatien from their report summarizer the basis for that recom- i KN' '". " " * * *
' I ' 'I*' 2^** * mendation (NUREG-0050, Section 1.3): $

:lmmability of A probabilistic assessment of public safety or risk in quantitative i f

terms is given in the Reactor Saft( 5tudy [ WASH 1400). As the result
.

of a calculation based on the Browns Ferry fire, the study concludes that ' I - l. -

,

and May 1975 the potential for a significant release of radioactivity from such a fire is g [si cables and about 20% of that calculated from all other causes analyzed." This i. ;[gindicates that predicted potential accident risks from all causes were not ; wg
greatly affected by consideration of the Browns Ferry fire. This is one of 74 4tion Program the reasons that urgent action in regard to reducing risks due to potential W

stion and pro- fires is not required. The study [ WASH 1400) also pointed out inat M.si.
t ,

"rather straightforward measures, such as may already exist at other .k;;:
-nuclear plants, can irnprove fire prevention and fire:ighting capability ,h hM r:ctices for fire ano can significantly reduce the likelihood of a potential core melt 4 M L

accident that migat result from a large fire." The Review Groups agrees. f Mh . (
'or use in the Fires occur rather frequently; however, fires ovolving equipment *

3
unavailability comparable to the Browns Ferry fire are quite infrequent - 4""**;

(see Section 3.3). The Review Group believes that steps already taken 5w.;

a technical since March 1975 (see Siction 3.3.2) have reduced this frequency sig-
'W. f, '.

ntficantly, )
-

g ..g
.g. . .

.eeutive Com-
j [

i
the American Based on its review of the events transpiring before, during, and

,

after the Browns Ferry fire, the Review Group concludes that the prob.
g

ability of disruptive fires of the magnitude of the Browns Ferry event is
,,.

,

r: tory, which
small, and that there is no need to restrict operat.on of nuclear power 4as other fire plants for public safety. ' # -

| M_.However, the Special Review Group recommended improvements in ' -

all power re- fou broad categories: (1) guidance to applicants and licensees; (2) evalua- e
tion, inspection, and enforcement procedures; (3) the fire protection pro- ,

grams at licensed facilities; and (4) local governments' emergency pro- [,'prott. . ion of
cedures. To implement thece recontmendations, the NRC established an !

'

' evaluation of agencywide action plan called the Fire Protect!on Action Plan which ir, ''

A (to Branch volves the major program offices,i.e., Nuclear Reactor Regulation,inspec- i
-

tion and Enforcement, Standards Development, Nuclear Regulatory Re-
|

h m
3*ln addition, the Cornmission notes that the repen of the Reactor $afety Study (WASH- >

1400. NUREG 73/0:43. Appendta XI, page 3 51) states that this 20% value is within the h;d in the report
UREG-050) in band of uncensimy of the Reactor Safety Sindy;L4..the contrit.ation of a Browns Ferry type

~
.h

fire to overall risk is not statistically signiricant. ~

,

i *
..

.
I
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Ar ^- search, Nuclear Materials Safety and Safeguards, and State Programs. InENNrM addition research laboratories including Brookhaven National Laboratory-d4?

and Sandia Laboratory have been engaged to provide technical assistance to'' i.t hk!,1W
this program. This action plan brings tofether all NRC fire' protection activi-

6

]1:
Ig%pg ties into a single integrated program and is the subject of an agencywide
g

3

Wff?#ra management by objective progrkm (MBO Vill). Periodic reviews of the
progress on this MBO and monthly reports are provided to the Commission.QPg in May 1976, as part of this plan, the staff revised Section 9.5.1 of the

@M f[p @p $
g -

Standard Review Plan and issued new fire protection guidelines for the

Q akf9 implementation of General Design Criterion 3,10 CFR Part 50, AppendixA.
Q?g-je Q.?JQ Progress made since the Browns Ferry fire in reducing the potentialgi..gg.gg severely damaging fires includes:

,

'M@d%|dM
.~7.Y

D requiring strict administrative controls over the handling and stor-
a.

I.M age of combustibles and ignition sources in areas containing safety-:
related systems; 1

Ak@gMy Ib.
modifications to operating power plants to pri, vide fire-retarding,hJrrh'gg'M },

'

fire-detecting and firefighting capability (e.g., flame retardant[gg blankets over cable trays, covered cable trays, line detectors, area
(..

hg[gg.[ng{a}
I

smoke detectors, sprinklers, etc.);-Q j i

operating procedures that have been ceveloped by licensees to as-
c.

g g sure safe shutdown in the event of fire; fg,j"'j' 2
gig,q"g{igdj

d.
additional modificationsh now baing made to operating power plants
to decrease the severi:y of a fire and increase the plant's capability sgg7gf j to cope with an unmitigated fire; and r

MF 21' ! e

gl7 R issuance 2 and implementation of interim fi protection technical
. , , e. 2

k
ig e~ .. 5 specificetions covering the availability of existing fire protectio 3 a
j systems and administrative controls, including fire brigade strength a

and training, and control of, combustibles and ignition sources.
,

p~

,, y- Since no new information was forthcoming from the Sandia tests beyond
,

j[ g'

SNr 4 confirmation of the current staff assumption for review of fire protection
h measures, i.e., that exposure fires may propagate beyond the minimum

E separation distances of Regulatory Guide 1.75, the Commission concludes'

that no immediate action is necessary as a result of these tests. Further-$ _
m

more, the Commission reaffirms that the longer term actions undorny byM, *

the staff are both necessary and adequate for the present.
.

-|2 '

! C.<

d . -

j
MThese modifications are being made as a result of the staff's plani-by-plant reviewsJew *s '

; leading to the issuance of staff Safety Evaluation Reports ($ER's). To date il such SER's
.

ejt " '
,

have been issued covering 16 operating unitsm,

33Thus far, the staff has issusd technical specificatierr covering 63 operatins units. o;
II

. ;
~

P- . -
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is, and State Programs. In,

saven National Laboratory CONCLUSIONS .;

<ide technical assistance to
1

NRC fire protection activi- Specific Commission responses to the petitioner's request are as follows:+

subject of an agencywide Petitioner 3equest
3 . Periodic reviews of the

The Commission shall direct the staff to accelerate a testing pro-
, n.

sed Section 9 5, f he gram to determine the type of pnys :al separation between electrical
tecti:n guidelines for the cables necessary to maintain the independence and to meet the

} O CFR Part 50, Appendix single failure criterion for redundant safety systems.
<

in reducing the potential Commission Response
,

er the handling and stor- NRC's Fire Protection Research Program is intended to provide a data-
n areas contair.ing safety- base for use in evaluating design standards and regulatory guides for fire

'

protection and control. At the present time, the major emphasis is directed

:o provide fire retarding, toward the study of the effects of cable tray spacing on fire pmpagation: how.1

e ..r. the program includes other aspects of fire research, such as the effectsy (t.g., flame retardant .
rays, line detectors, area of materials, coating, barriers, detection, at:d suppression. We agree with

the thrust of the petitioner's contentions that there should be an examiaa-
tion of the fire testing program to determine ifit may be beneficially ex-

,

Toped by licensees to as-
pedited. This examinatiori, however, should not be li'ulted to the por-

3 . tion of the program sought in the petition. The staffis being asked to re-
*

Qerstmg power plants view this program and to provide the Commission with advice on how the .

.
'

tse the plant's capability schedule for this program can be' improved along with an estimate of the,

resource requirements. In addition, we espect that the staff will use its best
I fire protection technical e(forts to maintain current schedules for implementation of the reactor plant
; existing fire protection backfits required for fire protection The Commission is to be advised in ~

advance if any slippage is ar.ticipated, along with suggested corretive -ing fire brigade strength actions,
i md ignition sources.
;

.

,
; the Sandia tests beyond $b.j tview of fire protection The Commission shall direct the suff to' accelerate a testing pro.- I
; a beyond the minimum gram for environmental qualification of connectors.

The Commission shall direct the staff to independently verify the; Commission concludes
c.

of these tests. Further- environmental qualificat. ions of all safety reltaed systems, compo-
[,t;*

m actions underway by nents, and structures. Q
esent. &:

Commission Response 7.

$

CII#'"'ly developed to obtain data to examine current standards and regulatoryThe Commission's Qualification Testing Evaluation Program was spe-
!ic[ syn '

"

5 .
'ei*

guides for the environmental testing of safety-related equipment required toms e oversuas umts.
operate in a LOCA environment. The purpose of the Sandia tests was not to

'

,
,

,

,

'

.

~~

.
, y.,
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ghj[$
,-a 1n

_. y
7- % verify the qualificanons of any particular electrical component to withstand

?b*' :. .. +@b
d a LOCA event but rather to evaluate the adequacy of the testing method.@Y ~h A

| ology. The environmental qualification of plant-specific electrical equip."
ment is the responsibility of the licensee. One aspect of the NRC role in

, gip,Q. 9 regulating nuclear power plants is to provide criteria forming the engineer.

W% - Jng baseline against which licensee system designs, including component
specifications, are judged for adequacy, it has not been the staff's practice

p%g, to cenify that any particular components are qualified for nuclear service,
, _ .

C
p. k,r , , Jg-5 but rather tiie staff independently reviews d: signs and analyses qualifica.

"[451khdM tion documentation, and quality assurance programs of licenstes to deter-'

QggWhWM4;@q mine adequacy. The C9minission affirms this staff practice a: being con.
,

sistent with NRC's responsibilities for administering a licensing programHjh.$g for reactors under the Atomic Energy Act of 1954, as amended,42 U.S.C.
TD - -/7: g?tY 2011, et seq., and the Energy Reorganization Act of 1974,42 U.S.C. 5801,

M Gh et seq.
hM [ As discussed carlier, expedited NRC and licensee actions have beens

,M?M. s ,.J | taken to review, in depth, the environmental qualification of electrical
f %Q |; of regulatory teview which heretofore had not been adequately addsessed.jQ(M[Fp Qhy | connectors, penetrations, and terminal blocks. UCS has highlighted an area

qJG/(%dpW j As a result, under the NRC Systemstic Evaluation Program (SEP) the staff
-jy,gMy will be reviewing and evaluating as a first priority matter the safety ade-

Mf *P ---Q, .mW4 quacy and environmental qualifications of all Class IE electrical equipment.
%h j One outcome of this SEP will be recommendations as to whether this reviewg g- needs to be extended to other plants, beyond those reviewed in the firstG

phase of the SEP.
3.g,.h.,% ~

In additicn, because the Sandia tests on environmental qualification

-

u-'

g%erh were inconclusive, the Commission is directing that this testing be repeatedd
./.g,y M ;. on qualified connectors with the results reported to the Commission andy;

. J,;$% * made available to the public. These connectors, qualified in accordance
"

3 . _M W .< with IEEE 323 (1974), should include a representative sample of these
Mid commercially available and in use in nuclear power reactor safety systems,

t'
%

"fg%
- Finally, the Commission is directing the staff to provide it with an

i

analysis of altertatives (including estimates of resource requirements and,~
p: J potential benefits) for conducting independent verification testing of environ-i ,

. [N. .h- k' D
mentally qualified equipment which is required to operate in safety systems.Ag

| Petitioner Request.

.hi
Ci

|
.

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 regulatierrt, including specifically General Design:

| | Criteria 3 and 4 of Appendix A of 10 CFR 550.55a(h) and the single|
*^ e

' *
9 failure criterion of Appendix A to 10 CFR Part 50..

,.
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onent to withstand Commission Response
i

.e testing method-
Eacept insofar as it has already been complied with in panicular cases.

*h ,# this ponion of the petition is denied. The licensing reviews performed on
'9

ning the engineer. construction pe.mit and operating license applications ensure that General -{f
. ,,3

Design Criteria 3 and 4 of Appendix A of 10 CFR Pan 50,550.55a(h), and ? ;

he aff act ce the single failure criterion of Appendix A to 10 CFR Part 50 are met. The | {}iCommiss,on notes, however, that due to the issues raised by the petitioner,i'' "" # I' *' " * "' s ,

talyses, qualifica- relevant information develooed by the staff has been provided to the follow. +!
'-

,icensees to deter. ing licensing boards: McGuire Nuclear Station, Docket Nos. 50-369, 50-
=

'

tice as being con- 370 (under construction-in OL review); Oyster Creek Nuclear Power Plant. |
Docket No. 50 219 (operating plant); Peach Bottom Atomic Power Station.*" 8 8
Docket Nos. 50-277, 59-278 (operating plants); and Ginna Nuclear Powernd d .S C' i

' 42 U.S.C. 5801' Plant. Docket No. 50-244 (operating plant). Furthermore, in the future. in i
.

those instances where items or compc.aents are identified for which suffi.
ctions have been cient basis cannpt be demonstrated to assure qualification. the staff is direct-

,
. tion of ulectrical ed to bring this information to the attention of any licensing board consider-

.,

ighlighted an area ing an app!ication for any facility in which such components are to be used. :-
The single failure criterion requirements of Appendix A to 10 CFR Pan G

'"***h p*f h','',',*,h 50 and 550.55a(h) appli:able to fire protection and environmemal qualifica-
,

Cai equipment,ufety ade- ti n requirernents do not establish a set of design basis events. Rather, they |
establish standards for design and performance of electrical systems % nsurt j '

hether tnis review that such systems are capable of performing as required.
icwed in the firm,. 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
ntal qualification tests do not bear upon consideration of single failure requirements, but
esting be repeated rather upon the bssic question of conformance with overall design goals. z

;

Commission and Petitioner Request
<.ed in accordance

All holders of construction permits shall immediately be notified to
,

sample of those c.
! or safety systems. cease all construction at.tivities involving the connectors identified

.
T

! rovide it with an as defective and all activities relating to electrical cables.
-

requirements and
, Commission Response

,

testing of environ- ,

: in safety systems. This request is denied, because (1) the licensees for the 33 plants under
construction with electrical connectors in safety systems made a commit.

6 !
ment to have full environmental qualification prior to operation; (2) NRC |

'

inspectors have specific instructions in review the licensees' bases for such iiately be notified environmental qualification; (3) fire protection reviews for the electrical -
iI licenses can be cables are being conducted (since January 1978) in accordance with the jstrate compliance

current guidance on the Standard Review Plan prior to issuae;e of an operat-
y General Design ing license; and (4) in the normal ljcensing review both fire protection and t
2(h) and the single environmental qualification reviews are conducted to ensure compliance i
50. with General Design Criteria 3 and 4 of Appendix A to 10 CFR Pan 50, |-

i
!
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- '' 1% Fy_ . e d 150.55a(h), and the single failure criterion of Appendix A to 10 CFR Part
{; fg. . . . &i 50.'

,

[# . e Petitioner Request
ara::.s ..

-kh' 2'5v d ' f. All operating reactors shall immediately be ordered to shut down
j?fg % until such time as the operators can demonstrate compliance with

y .h.@Mm$p the applicable regulations, including specifically General Design
Y8 ic $Q Criteria 3 and 4 of Appendix A to 10 CFR Part 50,10 CFR 550.55a
MM[g-kC9M,Q

'

(h), and the single failure criterion of Appendix A to 10 CFR Part 50,
n~$Y"QQA. g.' Q :

?.M. M T4.Md I Commission Response
.Aer.r. +W7.,m y:M f, m,%m

3 grgg~{g;{e~NNbet.'y m |Ferry, Unit 3, have been shut down (Ginna and Yankee Rowe were already
i Although D.C. Cook, Unit I, Pilgrim I, Haddam Neck, and Browns

. fMe.g
shut down and experienced a longer outage) as the result of investigations in,.

16N.'.* ..d response o this petition, the Commission denies the requested relief sought
M % d N.2
7,%.'M%%p .g',$.f.d by the petitioner as it applies to all other power reactors because (1) in view

.p of the additional improvement of fire safety made in operating power plants

Q2 j[.fhw$[%jj
,

d~- mt! since the Browns Ferry fire, coupled with the current Fire Protection Action

.f{ Plan, those plants can continue to operate without undue risk to the public,/
L dgypqRk health and safety;(2) the qualification of electrical penetrations, terminal

b d 2 6;? w blocks, and connectors (as detailed earlier) has been demonstrated, or a
2( g
>

gp,[dqsg% - qualification testing program is underway; and (3) the single iailure require-
; ments and GDC, as discussed earlier in the Commission response to request

| y "d" of the petitioner, have been met,

k.veyh ~Mjh Required Staff Acthns

3 F W" M f W"%.

W-ke[f,
The staff is dirt.cted to take certain actions, ss detailed in Enclosure 11.fg

& lt is so ORDERED.M
M By tha Commission'

,
3 m

*% '

.m. c. -
'M

"
i Samuel J. Chilk

)%- g Secretary to the Commission
'

'

Dated at Washington, D.C.,
Y this 13th day of April 1978.

-

. :. - <i
'

jg,: [ Appendixes I and II have been orriTtted from this publication but are avail.

WKg able .st the NRC Public Document Room,1717 H Street, N.W., Washing-A

g ton, D.C.);-
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a 10 CFR Part AppendixI !V

hW,
The following table summarizes the qualification criteria and current

?"[dstatus of electrical connectors used in safety systems within containment of i

tighteen operating power reactors. This table is divided into two j eg$-

i to shut down categories, viz.: j'
mpliance with

Category A. Plants for which ele trical connectors are fully
,

443encral Design

qualified, or replaced, and ,; $iCFR 150.51a
0 CFR Part $1 ;

, $yp.
"p"dm

Catr2ory B . Plants for which electrical connectors are currently
only partially qualified.,

'

; ?4
.. and Browns Nine of the plants in Category A were found to be fully qualified based . %g|e were already Non documentation which predates filing of the UCS petition. The balance

,

i

ivestigations in
of the plants in both categories A and B undertook qualification programs (5;

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

2 u,

r t'ow er plants j h .

'

ein Action | 3
't public !d,

dierminal
,g,m.,onstrated, or a

f allure require-
3, .

| 'onse to request
<s

.

t !

.

t e
--"

.n Enclosure 11.
m,

4.-
[?n

>

3mmission

N.B.t The Hatch power reactor - Unit I was originally ider tified as havtns connectors I
I'

whien were in safety systems inside containment. Response to tE Bulletin no$ in. .

on but are a s .11 dicated this crisinial identification was in error; no connectors exist which are se.

4.W. Washing. quired to perform in a LOCA environment. This accounts for the difference in the 9 7M-
,1

>

number of affacted plants identified by UCS (19) and in this table (18). .

1 7.
,
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sponse 6, oae re ee re, h 'tomnect~ LI5eeses; Quehfied tst I NLHI 5 8 n=8

*

NJ eced ohheteel.fsed
-

, N Pcrebu I Yes Yes NA Yes* Tc' MSLR ;"
spikes *Used Roycheen does See

g [ erpsesseetfeces erses of eed seiert end ,

esins. 'J
'*

p
~ Steeus:QualifL sioncomptr ede

5 *) *

h Browns Yes Yes NA Yes Yes MS*.8 Initieltest fo.dowed by full eests e%*

ij i
esins endieredieeson i

/ reeer /2 Sistes:Qualifkasion re=npicted . h
'js

. t

|,,

3 . Conneceoes replaced wah 4 seeminal *~, =<
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Note 2: The sesif has not received t.act fit of the sems requirement of it FE.3}) 1974 se any of these rtsmes. Instead. these teses ser,ed to provide e severe n+reta - I
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condsema free conjarioninst whkh peowides meesee to esseee she edequacy of pronesype tone of a iindi sesenng. -
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Note 3: The licensee inspected cabfe connectees during r - sent tefeeling outage end found a few messing Idrrt laserts feud es sent for onesed pins in me'94 pin h j*

cable connectees). IAE was not.fied and heensee es la reecess of sesfes back end portion of all sarc'y4etated cable connecsers with poesies compoemd, t
'

i >

esing approved procedures. ' '
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# REQUIRED STAFF ACTIONS Appendix 11
. . ,

"$.b The following provides, in one place, a listing of all the actions which the
~

i c bf * - Commission is cirecting the staff to take as a result of this decision: (All
~

reports to the Comniission resulting fro n these actions wPI Mso be made-

available to the public).'

.Q , 'i
1. Conduct a prompt review of the fire protection testing programj'.$.q | to determine if it may beneficially be expedited, including an' ~ ,

pif i
- .,A !

estimate of additionalres')urces required if any.To be completed'

- . . s .., f within one month.*

gg,fh.f Use best efforts to maintain the current schedules for implemen-E 7*
2.

tation of Fire Protectics Action Plan for operating plants andmuu.. ed '

'Oif those under licensing rc.iew. The Commission is to be advised in -'

jh4 advance if any slippage is anticipated, along with the suggested<

723 corrective actions,

f|Mf? '

TD7sf 3. Arrange for a repeat of the tests to obtain data for verification of
current methodology for environmental qualification of elec- I*

(%Q[%g.Md$D trical components. These tests should be performed with a
N7.f*Q$ y representative sample of commercially available electrical con-

g .i nectors qualified in accordance with IEEE 323 (1974) and in use

* f* DVj in nuclear power reactor safety systems. When available, the test
' results are to be premptly provided to Ge Commission.

,

4 4. Review the procedures by which the Commission, appropriate-

9 staff offices and Licensing Boards are notified of rrsearch infor.
mation which is of safety sigt.ificance, and follow up actions are'

N $1 taken with licensees and applicants. To be completed within one II
M! month.

E:
is.' | 5. Provide the Commission _with an analysis of alternatives

(including estimates of resource requirements and potentialj

y benefits) for conducting independent verification testing of en-
vironmentally qualified equipment which is required to operate |*

in safety systems. Alternatives to be provided for information of*

the Commission in one month, with the full analysis to be com-W- m
pleted one monthlater.

~ 'N 6. Conduc a comprehensive " lessons learned" evaluation to in--

- clude the following: (a) revieTv all licensee responses (with par.
ticular attention to the Pilgrim case), to determine conformance

,
,

h 4

-.

h. ,
*'
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<

a

,

to applicable quality assurance documentation requirements, as . .

'

well as the accuracy and timeliness of information provided. {j
'h the (Where justified, appropriate enforcement actions should be i
*

<

. g3 taken.); (b) review how electrical equipment, not fully qualified, y
made came to be installed in those plants where found; (c) review staff ,#

1
,

actions in the Pilgrim case so that similar delays may be avoided ' . -
-,

*

' in the future; and (d) review the need for further regulatory ac- '

'

#** tions to include a possible NRC policy statement to re-emphasize y

jthe important safety responsibilities of licensees. Evaluation to . ~

pr.te be completed within two months. .*
; . . ._ ,.

?M7. Develop a plan to investigate the adequacy of quality assurance .
.emen- practices for NRC-sponsored confirmatory research program .

ts and and provide recommendations to the Commission. This plan is to | .g
ised in be developed as a coordinated effo t among appropriate NRC of- j 6
gested fices to include RES NRR, IF and SD. Consultation with the 9 | de'

I
Department of Energy and appropriate national laboratories is
suggested. The plan is to be completed within six weeks.

y i

>

$ 8. Inform the Commission of results of the staff review of further

. mal qu.fification testing by licensees f or which fully documented test i l
hresults are not yet available. (Browns Ferry 3. Nine Mile Point, ;

Jin use
and Maine Yankee.) g.

the test

9. Inform the Commission of the decision made on the question of | -

'whether nitrogen gas will be required for those containment
.opriate penetrations which can accommodate such pressurization. To be

'

a infor- c mpleted within one month.
-o m are ,

!* 10. Revi:w the res"Its of the first phase of the Systematic Evaluation .

Program concentrati'ig on the safety adequacy and environmen-
tal qualification of all Class IE electrical equipment. Provide

rnatives recommendations whether this review needs to be extended to
other plants. To be completed within one month. b,

_. a,otential {s of en-
fCperate

ation of | [

'fbe Com- ,

:

.'
-

,

-

in to In. I+vith par-
orm:.nce

f
j i f
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