UNITED STATES : :i S
NUCLEAR REGULATORY COMMISSION '
WASHINGTON, D. C. 20555

JUL 12 1982

MEMORANDUM FOR: Satish K. Aggarwal
Electrical Engineering Branch
Division of Engineering Technology, RES

FROM: Richard C. DeYoung, Director
Office of Inspection and Enforcement

SUBJECT: RESPONSE TO MR. CHILK'S MEMORANDUM PERTAINING TO
SECTION 50.49 TO 10 CFR PART 50, ENVIRONMENTAL
QUALIFICATION OF ELECTRIC EQUIPMENT IMPORTANT TO
SAFETY FOR NUCLEAR PLANTS

We have reviewed the draft Commission Paper and the "final draft"
of the subject rule, and have no significant comments regarding the sub-

ject Commission Paper.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION ACT’ON 1

WASHINGTON, D. C. 20555

MEMORANDUM FOR: V. Stello
H. Denton
R. DeYoun
R. Minogue
G. Cunningham
P. Norry

FROM: Satish K, Aggarwal
: Office of Nuclear Regulatory Research

SUBJECT: RESPONSE TO MR. CHILK'S MEMORANDUM PERTAINING TO
SECTION 50.49 TO 10 CFR PART 50, "ENVIRONMENTAL
QUALIFICATION OF ELECTRIC EQUIPMENT IMPORTANT TO
SAFETY FOR NUCLEAR POWER PLANTS"

Enclosed for your review is a draft of Commission Paper and the "final
draft" of the subject rule, This version incorporates the Commission
directives, as outlined in the draft Commission Paper,

Since I plan to obtain Office Directors' concurrence on July 12, 1982,
I will appreciate receiving your comments by Ju1z 9, 1982,

’l
-fkﬁ('ﬁkjéblithﬁiﬁi
Satish K. Aggarwal
Office of Nuclear Regulatory Research

Enclosures:
1. Draft Commission Paper,
2. Federal Register Notice (Final Rule).
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w/encl:
Hanauer
Mattson
Besaw
Felton
Taylor
Ross
Arlotto
Anderson
Sullivan
Vollimer
Johnston
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The Commissioners

From: William J. Dircks
Executive Director for Operations

Sggjgggz FINAL RULE, "ENVIRONMENTAL QUALIFICATION OF ELECTRIC
EQUIPMENT IMPORTANT TO SAFETY FOR NUCLEAR POWER PLANTS"

Purpose: To revise the Final Rule based on the Commission
directives [Staff Requirement Memorandum (SRM)] dated

June 25, 1982 from Mr. Chilk to Mr. Dircks.

Discussion: Based on SRM dated June 25, 1982, Enclosure 1, Notice

of Final Rulemaking, SECY-82-207A dated June 9, 1982,

has been modified as follows:

1. The title of the final ruie has been changed to
read "Environmental Qualification of Electric
Equipment Important to Safety for Nuclear Power
Plants." The statement of considerations (pages
5 and 6 of Enclosure 1) has also been modified as
directed.

2. Paragraph 50.49(c) (pages 18-19 of Enclosure 1)
pertaining to the scupe has been appropriately
modified.

3. Tw: options in the area of replacement parts have
been included (see paragraph 50.49(1) - page 26
of Enclosure 1).

4. A new paragraph has been added to page 5 of
Enclosure 1 to indicate that there is no relazation
of the requirements of CLI 80-21, except as noted.

Contact:

Satish K. Aggarwal; RES
443-534%
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5. Category I requirements (IEEE 323-1974) will
apply to nuclear power plants for which the
construction permit safety evaluation report
was issued after July 1, 1974 (Commanche Peak

and later plants). (See page 4 of Enclosure 1.)

The codified portion of the final rule does not
make any distinction between Category I and Category
Il requirements of NUREG-0588. Methods of implementation
which are too prescriptive are contained in Standard
Review Plan and R.G. 1.89. The Director, QRR. will
insure that operating licenses will not be granted
for Commanche Peak and later plants unless they
satisfy the requirements of IEEE 323-1974 (Category
I of NUREG-0588).

6. The requirement to qualify equipment located inside
the containment, which is needed to complete one
path of achieving and maintairing a cold shutdown
condition following design basis events, has been
added to the final rule (see page 18 of Enclosure 1),

as an option.

Enclosed is a list of operating plants who have

stated in their submittals, that one train of equipment
to accomplisk cold shutdown has been qualified.

NRC staff has made no evaluation of their claims.

(Enclosure 2.)
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SECY-82-207A dated June 9, 1982, incorporates
all comments received at the June 1, 1982 Commission

meeting on this subject.

Staff suggests that Enclosure 2, Analysis of Public
Comments, wi'l be revised after the Commission has
voted on this rule and made decisions on (1)
replacement parts and (2) qualification of equipment
needed for cold shutdown. The revised analysis

of public comments can be revised and resubmitted

to the Commission within one day subsequent to

the majorit)y decision.

Scheduling: Affirmction of this rule as early as possible.

William J. Dircks
Executive Directer for Operations

Enclosures:

1. Federal Register Notice (Final Rule)

2. List of operating plants - Cold
Shut Requirement [3y #%R)
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NUCLEAR REGULATORY COMMISSION

10 CFR Part S0

Environmental Qualification of Electric Equipment
Important to Safety for Nuclear Power Plants
t

AGENCY: Nuclear Regulatory Commission.
ACTION: [Propesed] Final rule.

SUMMARY: The [Nuciear-Reguiatory] Commission is [propesing-to] amending

its regulations applicable to nuclear power plants to clarify and strengthen
the criteria for environmental qualification of electric equipment important
to safety. Specific qualificaticn methods currently contained in national
standards, regulatory guides, and certain NRC publications for equipment
qualification have been given different interpretations and have not had

the legal force of an agency regulation. This amendment [The-propesed

ruie-wouid] codifyies the[se] environmantal qualification methods and

criteria tnat meet the [and-ciarify-the] Commission's requirements in

this area.

EFFECTIVE 'ATE: [UPON publication in the Federal Register]

[BATESs Eomment period expires {68 days after pubiication in the

FederaiRegister): CEomments received after ------------ wiit be

considered 4f it 4s practical %o do so; but assurance of consideration

cannet be given except as to comments received on or before this dates

ABBRESSES: Written comments and suggestions may be matied to the

Secretary of the Commission; Attentions Bocketing and Service Branch;

1 Enclosure 1
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H:5: Nociear Reguiatory Commisstion; Washington; B-€r 265555 er
hand-deiivered to the Commission‘s Pubiic Bocument Room at 3737 H Street
NwW:;= Washingtons=- BrE€:; between the hours of 8:36 arm: and 4:45 prﬁr on

normat work days:]

FOR FURTHER INFORMATION CONTACT: Satish K. Aggarwal, Office of Nuclear
Regulatory Research, [Eiectricat Engineering Branch;] U.S. Nuclear Regula-

tory Commission, Washington, D.C. 20555, Telephone (301)443-5946.

SUPPLEMENTARY INFORMATION:

Previous Notice

On January 20, 1982, NRC published in the Federal Register a notice

of proposed rulemaking on environmental qualification of electric equip-

ment for nuclear power plants (47 FR 2876). The comment period expired

March 22, 1982. A total of 69 comment letters raising 10 major issues were

received by April 6, 1982. An additional 10 comment letters were received

by April 21, 1982, but no new issues were raised. The major issues are

discussed below.

Nature and Scope of the Rulemaking

Nuclear power plant equipment important to safety must be able to
perform [the] its safety functions throughout its installed life. This
requirement is embodied in General Design Criteria 1, 2, 4, and 23 of
Appendix A, "General Design Criteria for Nuclear Power Plants," to 10 CFR
Part 50, "Domestic Licensing of Production and Utilization Facilities"; in
Criterion III, "Design Contrel," and Criterion XI, "Test Control," of

Appendix B, "Quality Assurance Criteria for Nuclear Power Plants and Fuel

2 Enclosure 1
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Reprocessing Plants," to 10 CFR Part 50; and in paragraph 50.55a(h) of
10 CFR Part 50, which incorporates by reference IEEE 279-1971,102

“Criteria for Protection Systems for Nuclear Power Generating Stations."
This requirement is applicable to equipment located inside as well as
outside the containment.

The NRC has used a variety of methods to ensure that these general

requirements are met for [safety-grade] electric equipmert important to

safety. Prio} to 1971, qualification was based on the fact that the
electric components were of high industrial quality. For nuclear plants
licensed teo operate after 1971, qualification was Jjudged on the basis of
IEEE 323-1971. For plants whose Safety Evaluation Reports were issued
since July 1, 1974, the Commission has used Regulatory Guide 1.89,
“Qualification of Class 1E Equipment for Light-Water-Cooled Nuclear
Power Plants," which endorses IEEE 323-1974,2 "IEEE Standard for
Qualifying Class IE Equipment for Nuclear Power Generating Stations,"

subject to supplementary provisions.

Currently, the Commission has under wéy a program to reevaluate the
qualification of electric equipment in all operating nuclear power plants.
As a part of this program, more definitive criteria for environmental
qualification of electric equipment important to safety have been develope
by the NRC. A document entitled "Guidelines for Evaluating Environmental
Qualification of Class 1E Electrical Equipment in Operating Reactors"

(DOR Guidelines) was issued in November 1979. In addition, the NRC has

*Incorporation by reference approved by the Director of the Office of
Federal Register on January 1, 1981.

2Copies may be obtained from the Institute of Electrical and Electronics
Engineers, Inc., 345 East 47th Street, New York, N.Y. 10017.

3 Enclosure 1




(7590-01]

issued NUREG-0588, "Interim Staff Position on Environmental Qualification
of Safety-Related Electrical Equipment," which contains two sets of
criteria: the first for plants originally reviewed in accordance with
IEEE 323-1971 and the second for plants reviewed in accordance with

IEEE 323-1974.

By its Memorandum and Order CLI-80-21 dated May 23, 1980, the

mental ‘qualification of safety-related equipment and to address the ques=

Commission directed the staff to proceed with a rulemaking on environ=-

tion of backfit. The Commission also directed that the DOR Guidelines

and NUREG-0588 form the basis for the requirements licensees and appli-
cants must meet until the rulemaking has been completed. This [propesed]
rule is [generaiiyi-based en ffhe—requiresentsof %he—ﬂi»visﬁorrof—()pem%
-Re-aetorerORfaﬁdeHnes and NUREG-0588. The Commission recognizes the ‘

qualification efforts of the industrv as a result of CLI-80-21. Therefore

o \
the rule provides relief to operating nuclear power plants (see paragraph

(k)of the final rule.). Requalification of electric equipment in accordanc

with this rule will not be required for eguipment gualified or being

qualified in accordance with DOR Guidelines or NUREG-0588 provided the

qualification of electric equipment has commenced prior to [insert effec-

tive date of this amendment]. Those nuclear power plants that are

currently under review and are qualifying saia:;-aele%eﬂ’:T;ctric equipmen

in_accordance with NUREG-0588 (Category I or II) will satisfy the reguire-

ments of this rule. Category I requirements (IEEE 323-1974) apply to

nuclear power plants for which the construction permit safety evaluation

report was issued after July 1, 1974, and Category II requirements

(IEEE 323-1971) apply to nuclear power plants for which the construction

permit safety evaluation report was issued prior to July 1, 1974.

4 Enclosure 1
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The dates specified in this rule for complietion of environmenta)
it TIRAT IE sefedy
qualification of saietu.:o—e~ed‘r7;ctr1c equ1pment aoply to all licensees

and applicants and supersede any date previously imposed. No changes to

licenses or technical specfications are necessary to reflect these

new completion dates.

The final rule provides no relaxation of reguirements contained in

Commission Memorandum and Order CLI-80-21, except as follows:

(1) Qualification of electric equipmant Tocated in mild envirenment.

(2) Upgrading the qualification of replacement parts.*

[The Eommission‘s Memorandom and Srder £:3-88-23 directed that the
environmentai quaiification of siectric equipment in operating nociear

power piants be compieted by June-38; 13982- Howevers on September-23;

128315 the Commission considered the petition (SEEY-83-4863) ¢o extend this

deadiiner The proposed roie covers the same eisciric egquipment as i
€L3-86-23 and impiements SEEY-81-486 by incorporating the extension dates i
recommended by the Chairman in his memoran<dom- dated September-385- 319831.
inciuded in the propeosed ruie $s a requirement that each hoider of or ;
each appiicant for a jicense to operate a nuciear power piant tdentify }
and quaiify the eiectric equipment needed ¢o compiete one path of
achieving and maintaining a cold shatdown condition: Fhe Eommission
specificaily requests comment on this proposed additisna$ reguirement:]

The scope of the [propesed] final rule [does-not-incicde-s}i-eiectric
equépment-important-tc-safety-én-its-various-gradations-of-impcrtance:°-§t

[inciudes] covers that portion of equipment important to safety commonly

*Delete or retain depending upon the option on replacement parts approved
by the Commission.

5 Enclosure 1
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referred to as "safety-related" (which Commission interprets as essentially

"Class 1E" equipment defined in IEEE 323-1974) [or-“Eiass-ifY-equipment

in-iEEE-nationat-standard--s] and some additional non=Class 1lE equipment
and systems whose failure under extreme envirconmental conditions could
prevent the satisfactory accomplishment of safety functions by accident-

mitigating equipment. Safety-related structures, systems and components

are those that are relied upon to remain functional during and following

design basis events to assure (1) the integrity of the reactor coolant

pressure boundary, (2) the capability to shutdown the reactor and maintain

it in a safe shutdown condition, and (3) the capability to prevent or miti-

gate the consequences of accidents which could result in potential offsite

exposures comparable to the guidelines of 10 CFR Part 100. Design basis

events are defined as conditions of normal operation, including antici-

pated operational occurrences, design basis accidents, external events,

and natural phenomena for which the plant must be designed to assure

functions (1) through (3) above. Also covered in the scope of the final

rule is certain postaccident monitoring equipment specified as "Category 1

and 2" in Regulatory Guide 1.97," "Instrumentation for Light-Water-Cocled

Nuclear Power Plants to Assess Plant and Environs Conditions Ouring and

Following an Accident" (Revision 2).

Included in the [propesed] final rule are specific technical require=
ments pertaining to (a) qualification parameters, (b) qualification methods,
and (c) documentation. Qualification parameters include temperature, pres-
sure, humidity, radiation, chemicals, ana submergence. Qualification methods
irclude (a) testing as the principal means of qualification and (b) anulysis
and operating experience in lieu of testing. The [propesed] final rule wosid
requires that the qualification program include synergistic effects, aging,

6 Enclosure 1
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margins, radiation, and environmental conditions. Also, a record of

cation must be maintained. Proposed Revision 1 to Regulatory Guide 1

[¢s being revised to] which has been issued for public comment,'wiII
I

methods acceptable to the NRC for meeting the p:ovisions of this [pro
rule and [to] will include a list of typical equipment covered by it

of-the-proposed]. Revision 1 [{s-being-pubiished-for-pubitic-comment-c

rentiy with-the-proposed-ruier] to Regulatory Guide 1.89 will be iss

after resolution of public comments.

[Atso-inciuded-in-the-proposed-ruie-is-a-requirement;-which-is-c
tent-with-Eommission-Memorandum-and-8rder;-€ti-86-231;-for-submission
of-an-anaiysis-by-iicensees-tco-ensore-that-the-piant-can-be-safeiy-o
pending-comp%etion;of-the-envﬁronmentai-quaiification-of-e%ectric-eq
ment---Fhe-Commission-expects-that;-for-each-of-the-currentiy-operats
power-piants;-this-anaiysis-and-i¢s-evaivation-by-the-NRE-staff-wiii
compieted-weii-in-advance-of-the-effective-date-of-this-roier--if-th
jicensees-of-operating-power-piants-faii-to-provide-these-anatyses-4
timeiy-manner;-the-Eommission-expects-the-NRE-staff-to-take-the-app
priste-steps-to-require-that-the-information-be-provided-and-to-enfo
compiiance-with-this-requirement:--Fhis-requirement-has-been-inciude
this-proposed-rn%e-to-provide°a-reguiatory-ba:és-for-enforcementr]

NRC will generally not accept analysis alene in lieu of testing
Experience has shown that qualification of ejuipment without test da
not be adequate to demonstrate functional operability during design

event conditions. Paragraph 50.49(f) provides four methods for qual

tion. Testing will be preferred. Justification for gualification o

of the remaining three methods must meet NRC aporoval. To ensure in
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of a testing program, the same piece of equipment must be used throughout

the complete test seguence. [Ana*ysis-may-be-acceptabie-éf-testing-of-th

equipment-is-impractica4-because-of-size:-or-*imitation-due-to-the-state
of-the-art:--?he-preposed-ru%e-takes-into-consideration-the-prior-qnaii-
fication‘history-uf-the-operating-power-p%ants:--For—examp4ez-the-propose
ru%e-reccgnézes-that-for-those-p4ants-which-are-not-commétted-to-either
iEEE-323-19?1—or—iEEE-SZS-iS?Q-for-equipment-qnaiification:-and-have-been
tested-oniy-fur-high-temperature-pressure:-and-steam:-some-equipment-may
not-need-to-be-tested-again-to-incicde-other-service-conditions-snch-as
radiation-and-chemﬁca%-spraysr--¥he-qua4ification-of—equipment-for~these
service-conditions-may-be-estabiished-by-anaiysis-]
The [propesed] final rule [wonid] requires that each holder of an

operating license provide a list of electric equipment important to safet

previously qualified based on testing, analysis, or a combination thereof
and a list of equipment that has not been qualified. These lists and the
schedule for completion of equipment qualification [wonid-have-to] must b

submitted [written] by [Insert a date 90 days a‘ter the effective date of

this amendment]. [ruier fHowavers-this-time-period-i i-be-adjusted-dort
the-finai-roie-making-process-to-aiiow-reasonabie-time-for-3iicenseas-4s
ev34uate~NR€*s-safety-reviews-that-are-currentiy-underway.]
[?he-proposed-ru*e-wii4-codify-the-Esmméssion*s-current-requérements
for-the-environmentai-qua%ification-of—eiectrﬁc-equﬁpmeﬂtr--apon-pub%‘ca-
tion-of-a-finai-ruie;-the-BBR-guideiines-and-NHREG-8588-wiii-be-withdrawns
The general requirements for seismic and dynaaic qualification for
electric equipment are contained in the Genera) Design Criteria. Further

guidance is provided in Regulatory Guide 1.100, "Seismic Qualification of

Electric Equipment for Nuclear Power Plants" (Revision 1) and NUREG-0800,

8 Enclosure 1
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"Standard Review Plan." [Pending-deve#opments-of-specific-requirements

in-this-area;-the~generai-requirements-wﬁi+-ccntinue-to-app+yr] NRC is
nelude
considering to-%nclude,[expaﬂsion-of-the-scope-of-this-ru%e-to-inc%nde

additiona#]_gll electric equipment important to safety and the require-

ments for seismic and dynamic qualification of electric etuipment [Fhis

matter-wi%%-be-the-sab:sct-of] in future rulemaking.

[5gditionai-views-of-ﬁommissioner-aradfordr--eomméssioner-Bradford

beiieves-that-the-praposed-deadiine-fsecond-refueiing-outage-after
Harch-ai;-iseij-for—qoa%ﬁfication-is-much-too-ra*axed:-given-the-fact
that-iicensees-and-the-NRE-have-been-aware-of-the-probiems-én~this-nrea
since-iS?B:--?he-proposed-dead?ine-extends-as-much-as-two-and-one-haif
years-beyond-the-&ane-iB:-iSBS-date-by-wnéch~the-Atom§c-industriaz-Fcrum
conc4uded~that-nearﬁy-aii-eiectrica?-equipment-couid-be-qaaiified.
64ven-the-ware-generous-dead#éne7°he'a*sa-be?ieves-that-the-rn%e-sh5‘4d
have-contained-reqnirements-fur-seismic-and-dynamﬁc-qua%iffcationr--whiie
the-generai-design-crﬁteria-contaén-requirements-in-this-area;-:#arﬁf*c:-
tion-now-wou*d-ensure-that-equipment-to-be-rep%aced-in-the-ﬂear°term~wﬁii
not~have-tc-be-répped-out-in-a-few-years-because-ft-was-not-proper4y
sgism#cai#y~quaiified:
Eommisséoner-Si?insky-has-agreed-wéth-these-vﬁewsr]

Comments On The Proposed Rule

The Commission received and considered the commests on_the proposed

ruie contained in the 69 letters received from the public by April 6, 1982.

Copies of those letters and a staff response to each comment are available

for public inspection and copying for a fee at tie commission's Public

Document Room at 1717 H Street NW. . Washington, D.C.

9 Enclosure 1
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The major issues raised Lv the comments and NRC staff responses

are as follows:

(1) Seismic and Dynamic Qualification - Paragrach 50.49(a)

Issue: Seismic and dynamic qualifications are an integral part of

environmental gualification. It is therefore inappropriate to codify

these requirements separately.

kezponse: Electric equipment at operating nuclear power plant. was

generally yualified for environmental and seismic stresses separately,

i.e., by using sepd4rate prototypes for environmental and seismic gqualifi-

cation ‘ests. The Commission has decided, after considerable deliberation
TR 55w of S€IXnul Girg  hyrrisieric Fha G coliery
to pursue &hse—isswe at a future date through the issuance of an advance

dotice of preposed rulemaking. A future seismic rule may not reguire

xtesting for environmental stresses because a single prototype was not
p—

used during the original oua]ification.?sz) Scope = Cold Shutdown
k)

Requirement - Paragraph 50.49(c)

Issue: Tie rule ‘ntroduces a new reguirement to qualify "eguipment

needed to complete one path of achieving and maintaining a cold shutdown

condition.”" A c¢nange of this magnitude, at this advanced stage of the

industry's qualification effert, most certainly introduces significant

new co:i*s and obligations with no demonstrated improvement in safety.

Recponse: The Commission agrees that ihis resquirerent may introduce

significant costs. The lizensing basis of the majority of operating

reactors does not require that all electric equipment a2nd systems neces=

sary to bring the reactor {rom normil operating conditions tn cold shut-

down be designed %c Ciass 1E standards._Therefora, to require that all

plants envircrmentally gualify the electric eguipient and svstems needed

Pl Enclosure 1
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to complete one path of schieving and maintaining & cold shutdown condi-

tion may recvire the upgrading of a significant amounu of eguipment and

systems chat do not curcently meet Class IE standards for operating

reactors. Howevar, electric eguipment and systems necessary to shut down

the reactor an¢ maintain it in a safe shutdown condition are required to

meet Class 1E standards and thereiore woul” be coversd by the rule.

The Commission is currently studying the requirements for shutdown

decay heat removal under Unresolved Safety Issue (USI) A-45. The overall

purpose of A-45 is to avaluate the adequacy of current licensing require-

ments to ensure that failure to remove shutduwn decay heat does not pose

an unacceptable risk. Under A-45 a comprehens) /e and consistent set of

shutdown cooling requirements for existing and future plants are being

developed. The final resolution of A-45 is presently scheduled for

October 1984,

The Commission believes it would [not]* be premature at this time

to impose the requirement to environmentally qualify electric equipment

and systems necessary to achieve and maintain cold shutdown prior to

the final resolution of A-45. Therefore, this requirement is [not]*

included in the final ruie.

(3) Scope - Equipment in a Mild Environment = Paragraph 50.49(c)

Issue: The rule inakes no distinction between equioment located in

a harsh or mild environment. The stresses for equipment in a mild

environment are less severe than for those in a harsh environment.

XAppropriate corrections must be made after the Commission has made a

decision.

11 Enclosure 1
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Response: The final rule does not cover the electric equipment

located in a mild environment. The Commission has concluded that the

general guality and surveillance reguirements applicable to electric

equipment as a result of other Commission regulations, including 10 CFR

Part 50, Appendix B (see for example, Regulatory Guide 1.33, "Quality

Assurance Program Requirements (Operation)." Revision 3) are sufficient

to ensure adeguate performance of electric equipment important to safety

located in mild environments. Since it has been concluded that no furthe

environment .1 qualification requirements are needed for such equipment pr

vided they fully satisfy all other applicable regulations, the Commission

has determined that no additional requirements are necessary with respect

to electric equipment important to safety located in mild environments in

order for licensees to satisfy, with respect to suci. »~ipment, existing

license conditions or technical sneéifications calling for qualification

S i R =l T, LTWEE R S T A

of safety-related ele-tric equipment in accordance with DOR Guidelines or

NUREG-0588.

(4) Scope - Previous Qualification Efforts =~ Paragranh 50.49(c)

Issue: The rule does not recognize that operating plants have just

Without such recognition, industry efforts, manpower, and billions of

doilars will go down the drain.

Response: The final rule has been expanded to alleviate this conce(j

See Paragraph 50.49(k).

(5) Humidity - Paragraph 50.49(e)(2)

Issue: The effects of time-dependent variations of relative humidi&g

during normal operation cannot be considered for all equipment. Tnere are

no detailed standards for how this type of testing should be performed.

12 Enclosure 1
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Response: The Commission agrees. Humidity variations during normal

operation are difficult to predict. It has not been demonstrated that

the time-dependent variation in humidity will produce any differences in

degradation of electric equipment. The words "Time-dependent variation

of relative" have been deleted from Paragraph 50.49(e)(2).

(6) Aging - Paragraph 50.49(e)(5)

Issue: The reguirement that ongoing qualifications be done using

"prototype eguipment naturally aged" is overly restrictive. Use of

accelerated aging to define a qua i“ied life is not technically
feasible.

Response: Preconditioning by accelerated aging is technically

feasible for simple electric equipment for plant life and for complex

electric equipment for shorter designated life. Commission recognizes

that state-of-art technology will be utilized in any aging program.

Reference to qualified life has been deleted from paragraph 50.49(e)(5).

(7) Margins - Paragraph 50.49(e)(8)

Issue: The margins applied in addition to known conservatisms lead

to excessive stress that could lead to failures of equipment in unrealis-

tic qualification tests.

Response: The Commission agrees. This reguirement could have caused

excessive margins. The paragraph has been modified to recoguize conservas

tisms that can be quantified.

(8) Analysié and partial test data - Paragraph 50.49(f)(4)

Issue: If partial type test data that adeguately support the

analytical assumptions and conclusions are available, their analysis

should be allowed to extrapolate or interpolate these results for

equipment, regardless of purchase date.

13 Enclosure 1
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Response: The Commission agrees. Reference to "purchase date

has been deleted.

(9) Reguirement for a central file - Paragraph 50.49(j)

Issue: The requirement for a central file should be deleted since

it is not cost effective and has no safety benefit.

Response: The Commission agrees. This requirement has been subject

to different interpretations. A record of qualification must be main-

4
tained in an "auditable form" but not necessarily in a central file, for

the entire period during which the covered item is installed in a nuclear

power plant. Recordkeeping reguirement of 10 CFR Part 50 Appendix B must

be met. Certain records can be kept at the vendors shop.

(10) Justification of continued operation for operating plants.

Issue: The reguirement to submit justification for the continued

operation of operating plants should be deleted since this information

has been previously submitted to NRC.

Response: This requirement has been satisfactorily met and

Paragraph 50.49(j) of the proposed rule has been deleted in its entirety

from the final rule.

In addition, Parag;aph 50.49(g) of the proposed rule has been

deleted from the final rule since it is too prescriptive. It will be

included in Regulatory Guide 1.88.

Effective Date:

This rule is effective upon publication in the Federal Register.

The—L£ommiesion-has-detarmined that-the-fisal—rule—shouldtake tmmediate

effect upon-publication because it relieves a restriction.under-sub—

section-(d)(1).of -Section.553 of the Administrative Procedure- Act.=—Thts
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+s—sc—beeeuse~all_nngxaL;gg:;gacxn:.licanseos—ase-cu::an:%y—uader—a

June'3Q;‘I?BZT“ﬁeadf?ne—tU‘tumpﬁete—eﬂviaoaaen&a4-q~e¢444eee¢oa_o£_saig§¥5
related-electric equipmmt.%—ﬁa%mmw -5

expla#nnd—above;»supplants—thismdate,and-thusqgjves licensees—additiones
t#me—to~comp4ete-env+ronmenta}-ouaP&fieatioa—otmsatc;yzsala&ad.1455;;15
.gguipmentrt-ia-edd$%$ong’fhe Commission finds that there is good cause--

pursuant to subsection (d)(3) of Section 553--to make the rule's require-

ments effective upon publication. Tha first licensee actions under the

rule are not required until 90 days after the effective date of the rule.

This 90-day period is intended to include the statutory 30 days and allow

60 additional days to make the submittal required by Paragraph 50.49(g) of

the rule. -The overall effect of making the rule effective on publication

is to relieve licensees-of -the-June 30, 1982, -deadline “and"te- provide-a=

sufficient period after the effective-date of.the rule-for-ticensees-

to _achieve compliance-with-the—near-term reguirements of the rote—

Paperwork Reduction Act

The [propesed] final rule contains recordkeeping requirements that
are subject to review by the Office of Manggement and Budget (OMB). As
Ay
required by P.L. 96-511, thise srepesed rule [witi-be] was submitted to
LA . - T

0Mg1for clearance of the recordkeeping requirements ey <e'7. =¥

Regulatory Flexibility Statement

In accordance with the Regulatory Flexibility Act of 1980, 5 U.S.C.
605(b), the Commission hereby certifies that this rule[;-if-promeigated;]
will not have a significant economic impact on a substantial number of
small entities. This [propesed] final rule affects the method of qualifica

tion of electric equipment by utilities. Utilities do not fall*within the
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definition of a smal)l business found in Section 3 of the Small Business
Act, 15 U.S.C. 632. In addition, utilities are required by the Commissior
Memorandum and Order CLI-80-21, dated May 23, 1980, to meet the requiremer
contained in the DOR "Guidelines for Evaluating Environmental Qualificatic
of Class 1E Electrical Equipment in Operating Reactors," (November 1$79)
and NUREG-0588, "Interim Staff Position on Environmental Qualification

of Safety-Related Electrical Equipment," which form the basis of this
[proposed] rule. Conséquent]y, this rule codifies existing requirements
(and imposes no new costs or obligations on utilities).*

List of Subjects in 10 CFR Part 50

Antitrust, Classified information, Fire prevention, Intergovern-

mental relations, Nuclear power plants and reactors, Penalty, Radiation

protection, Reactor siting criteria, Reporting reguirements.

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy
Reorganization Act of 1974, as amended, and section 553 of title 5 of
the United States Code, [notice-is-hersby-given-that-adoption-of-the] the

following amendment to Title 10, Chapter I. Code of Federal Regula-

tions, Part 50, [18-EFR-Part-58-1s-contempiated] is published as a docu-

ment subiject to codification.

10 CFR Part 50

1. The authority citation for Part 50 continues to read as
follows:
AUTHORITY: Secs. 103, 104, 161, 182, 183, 189, 68 Stat. 936, 937,
948, 953, 954, 955, 956, as amended (42 U.S.C. 2133, 2134, 2201, 2232,

*Delete 1f qualification requirement for cold shutdown equipment is
included in the final rule.
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2233, 2239); secs. 201, 202, 206, 88 Stat. 1243, 1244, 1246 (42 U.S.C.
5841, 5842, 5846), unless otherwise noter

Section 50.78 also issued under sec. 122, 68 Stat. 939 (42 U.S.C.
2152). Sections 50.80-50.81 also issued under sec. 184, 68 Stat. 954,
as amended (42 U.S.C 2234). Sections 50.100-50.102 issued under
sec. 186, 68 Stat. 955 (42 U.S.C. 2236).

For the purposes of sec. 223, 68 Stat 958, as amended (42 U.S.C.
2273), §§50.10(a), (b), and (c), 50.44, 50.46, 50.48, 50.54, and 50.80(a)
are issued under sec. 161b, 68 Stat. 948, as amended (42 U.S.C. 2201(b));
§§50.10(b) and (c) and 50.54 are issued under sec. 161i, 68 Stat. 949,
as amended (42 U.S.C. 2201(i)); and §§50.55(e), 50.59(b), 50.70, 50.71,
50.72, and 50.78 are issued under sec. 1610, 68 Stat. 950, as amended
(42 U.S5.C 2201(0)).

2. A new § 50.49 is added to read as follows:

§ 50.49 Environmental qualification of electric equipment important to

safety for nuclear power plants.
(a) Regquirements for seismic and dynamic qualification of electric

equipment important to safety are not included in this section. Also not

included are the reguirerents for electric equipment important to safety

located in a mild environment. A mild environment is an environment

that would at no time be significantly more severe than the environment

that would occur during normal plant operation including during anticipated

uoerational occurrences.

(b) Each holder of or each applicant for a license %o operate a
nuclear power plant shall establish a program for qualifying the elactric

equipment as defined in paragraph (c) of this section.
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(c) Electric equipment and systems important to safety covered by

this section are safety related electric eguipment and systems as defined

in paragraph (c)(1) and some additional electric equipment whose failure

under extreme environmental conditions could prevent the satisfactory

accomplishment of safety functions by accident mitigating equipment.

[inc?ude-e#ectric-equfpnent-and-systems-that-are-essentia?-te-emergency
reactor—shu?do-n:-containment-fse*atien;-reactor-core°cneiing:-and
containment-and-reactor-heat-removai-or-that-are-otherwise-sssentiai
in-preventing-significant-reisase-af-radicactive-materiai-to-the-snviron-
ment:--incioded-is-equipment-£3ii-that-performs-the-above-functions-ants
maticatiy;-€2)-that-is-used-by-the-operator-to-perform-+hese- functions
manua%iy;-and-(3)-whose-faiinre-can-prevent-the-satisfactory-qc:omp%ish-

ment-of-one-or-more-cf-the-above-safety-functions: [Also included is

equipment located in containment which is needed to complete one path
) folleicnd 2o Li0m LIS M =
of achieving and maintaining a cold shutdown conditiogcj* (1) Safety-

related electric equipment and svstems are those equipment and systems

relied upon to remain functional during and following design basis events

to assure (1) the integrity of the reactor coolant pressure boundary,

(2) the capability to shut down the reactor and maintain it in a safe

shutdown condition, and (3) the capability to prevent or mitigate the

conseguences af accidents which could result in potential offsite expo-

sures comparabie to the 10 CFR Part 100 guidelines. Design basis events

are defined as conditions of norma) operation including anticipated opere-

tional occurrences, Zesign basis accidents, external events, and natural

phenomena for which the plant must be designed to assure functions (1)

Lthrough (3) above. Specifically, electric eguipment and systems that are

essential to emergency reactor shutdown, containment isolation, reactor

*Delete, if apprepriate, after the Commission has made a decision.
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core cooling, and containuent and reactor heat removal or that - ‘e other-

wise essential in preventirg significant release of radiocactive material

to the environment.

(d) The applicant or licensee shall prepare a list of aii ggfgng/‘—‘
mifor/ant fesakly

oty /ant

S
redated electric equipmen§1covered by this section. [and-maintatn-it-in

an-auditab%e-formsr--This-*ist-of~equipment-mnst:-as-a-minimum;-inc%uder]

In addition, the applicant or licensee shall include the following

information for electric equipment important to safety in a qualification

file:
(1) The performance specifications [and-structurai-integrity-require=-
ments] under conditions existing [during-normai-and-abnormai-operation-and]

during and following design basis events. (and-afterwards-and-the-iengths-of

tre-pertods-doring-which-the-integrity-most-be-maintained:]

(2) [The-range-of] The voltage, frequency, load, and other electrical
characteristics for which the performance specified in accordance with
paragraph (d)(1) of this section can be ensured.

(3) The environmental conditions, including temperature, pressure,
humidity, radiation, chemicals, and submergence [and-the-predicted-varia-
tions-of-these-environmentai-conditions-with-¢time] at the location where
the equipment must perform as specified in accordance with paragraphs
(d)(1) and (2) of this section.

(e) The electrical equipment oualification program must include
the following:

{1) Temperature and Pressure. The time-dependent temperature and

pressure at the location of the electric equipment important to safaty

must be established for the most [1imiting] severe [of-the-appiicabie

postuiated-accidents] design basis events during or following which this
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equipment is reguired to remain functional. This time-dependent tempera-

ture and pressure must be used as the basis for the environmental qualifi-

cation of electric equipment important to safety.

(2) Humidity. [Time-dependent-variations-af-re#ative] Humidity
during normal operation and design basis events must be considered.

(3) Chemical Effects. The composition of chemicals uced must be

at ieast as severe as that resulting from the most limiting mode of plant
operation (e.g., containment spray, emergency core cooling, or recircula-
tion from containment sump). If the composition of the chemical spray
can be affected by equipment malfunctions, the most severe chemical spray
environment that results from 2 single failure in the spray system must
be assumed.

(4) Radiation. The radiation environment must be based on the type
of radiation, the total dose [and-dcse-rate-of-the-radiation-envirenment]
expected during normal operation over the installed life of the equipment,
(pius] and the radiation environment associated with the most severe
design basis event during or following which the equipment is required to
remain functional, including the radiation resulting from recirculating

fluids for equipment located near the recirculating lines and including

dose-rate affects.

(5) Aging. Equipment qualified by test must [practicabie] be
preconditioned by natural or artificial (accelerated) aging to its
installed end-of-1ife condition. [Eiectromechanicai-squipment-must-ne
operated-to-the-mechanicai-wear—and-eiectri:ai-degradation-expe:ted-d:réng

tts-instaiied-1ifer] If Where preconditioning to an installed end-of-1ife

condition [a-quaiified-%ife-equa?-to-the-énsta%ied-%ife] is not [peesibie]

practicable and technically meaningful, the equipment may be preconditioned
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to a shorter [quaiified] designated 1ife. The equipment must be replaced
or refurbished at the end of [tts-quaiified] this designated life

unless

ongoing qualification [of] demonstrates [prototype-equipment-naturaiiy-aged

in-piant-servéce-show:-by-artificiai-aging-and-type-testing] that the

B T T T ey

item has additional [quaiified] life.

(6) Submergence (if subject to being submerged).

. (7) Synergistic Effects. [?he-preconditienéng-and-testing-of-eqaip-
|

ment-must-consider-known] Synergistic effects must be considered when these

4 effec

ts are [known] believed to have a significant effect on equipment

performance.

; (8) Margins. Margins must be applied to acccunt for production

variations and inaccuracies in test instruments.

These margins are in

addition to [margins-appfied-during-the-derﬁvatﬁon-of-the-environmentai

conditionss] any conservatisms applied during the derivation of environ-

mental conditions unless these conservatisms can be quantified and shown

to contain appropriate margins.

(f) Each item of electric equipment important to safety must be

qualified by one of the following methods:

(1) Testing an identical item of equipment under identical conditions

or_under similar conditions with a supporting analysis to show that the

eguipment to be gualified is acceptable.

(2) Testing a similar item of equipment with a supporting analysis

to show that the equipment to be qualified is acceptable.

(3) Experience with identical or similar equipment under similar

conditions with a supporting analysis to show that the equipment to be

qualified is acceptable.
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[(4)-Ana4ysis-in-iieu-of-testing-in-the-foi*ow4ng-:ases-:

fi)--if-type-testing-is-preiuded-by~the-physicui-size~of~the-equip-.
ment-or-by-the-state~of-the-artr]

(4) [£41) By] Analysis in combination with partial type test data
[which] that supports the analytical assumptions and conclusions. [;-4f
the-equépment-purchase-order-was-executed-prior-to-Hay-ZB;‘iSBG.

(gi--if-an-item-of-eiectric-equﬁpment-is-to-be-qua%ifﬁed-by-test--

(1)--?he-acceptance-créterﬁe-must-be-estabiished-préor-to-testingr

(29--?he-tests-must-be-designed-and-conducteﬁ-to-demenstrate-that
the-equipment-can-perform-its-required-function-as-specified-in-ac:ord-
ance-wﬁth-paragraph-(d)(i)-of-this-sect4on-for~a%%-conditions-as-speci-
fied-in-accordance-with-parugraphs-(d)(i)-and-(33-of~th§s-sectionr--¥he
test-profi*e-{erg::-pressure:-temperature;-radéatiOﬁ-vs:-time)-must
inc*ude-margins-anset-forth-in-paragraph-(e)fgi-of-this-sectionr

(3)-’¥he-test-profi§e-mnst-be-either-fii-a-singie-profi%e-that
enveiops-thgfgnvironmentai-cenditions-resa?ting-from-any-deségn-basis
event-during-any-mode-of-p%ant-operation-(e:gr:-a-profi4e-thet-enve§cps
the-conditions-produced-by-the-postu#ated-spectrum~of~ma+n-steamiine
break-(HStB)-and-*oss-of-cao%ant-ac:édents~(tBEAii-or-(iii-separate-pr0°
fﬁ*es-for—each-type-of-event-(ergr:-sep:rate-prefi%es-fcr-the-HStB-a:ci-

dents-and-for-t8€As3-

(4%--?he-same-p+ece-of~equ+pment-mnst-be-ssed-througnout-the-ccmp*ete

test-sequence-under-any-géven-prafi%er]
[€h3] (g) Each holder of an operating license issued prior to (insert

the effective date of this amendment) [mest,] shall, by (insert a date

90 days after the effective date of this amendment), identify the electric

equipment important to safety already qualified to [the-provisions-of-this
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roie] and submit a schedule for the qualification to the provisions of

this rule [testing] or replacement of the remaining electric equipment

important to safety. This schedule must establish a goal of final envfron-

mental qualification by the end of the second refueling outage after

March 31, 1982. The Director of Nuclear Reactor Regulation may grant
requests for extensions of this deadline to a date no later than

November 30, 1885, for specific pieces of equipment if [such] these
requests are filed on a timely basis and demonstrate good cause for the
extension, such as procurement lead time, test complications, and instal-
lation problems. In exceptional cases, the Commission itself may consider
and grant extensions beyond Novemver 30, 1985, for completion of environ-
mental qualification.

[€43] (h) Each licensee shall noiify the Commission of any signifi-
cant equipment qualification problem that may require extension of the
completion date within [38] 60 days of its discovery.

[€33--For-the-czontinued-operation-of-s-naciear-piant:-each-hoider-of
sn-operating-iicense-issued-prior-to-the-effective-date-of-this-roie-shati
perform-an-ana%ysis-to-ensure-that-the-p%ant-can-be-safe*y-operated-pending
comp%etion-cf~the-envﬁronmenta%-quaiificationr--?he-detai%ed-ana%ysis-for
sach-equipment-type-with-sppropriste-justification-must-ba-schbmitted-to
Birector-of-Nociear-Reactor-Reguiatory-by-finsert-the-sffactiva-date-of
the-ruoiej-and-must-incicde;-whers-sppropriates-consideration-of:

{i)--Accompiishing-the-safety-function-by-some-designated-siternative
equépment-that-has-been-adequateiy-quaiéfied~and-satisfies-the-singie

fatigre-criterion-if-tne-principai-equipment-has-not-been-demonstrated-to

be-fully-quatified:
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€2)--The-vatidity-of-partiai-test-data-in-scpport-of-the-originat
quaitfications

€33--timited-rse~of-administrative-controis-ocver-equipment-that-has
not-been-demonstrated-to-be-fuiiy-gquatified:

t4)--Compietion-of-the-safety-function-prior-to-expescre-to-the-ensu-
ing-accident-environment-and-the-subsequent-fatiure-of-the-equipment-does
not-degrade-any-safety-function-or-misiead-the-operators

£5)--Nc-significant-degradation-of-any-safety-functien-or-misieading
of-the-operator-as-a-resuit-of-faiiure-of-equipment-under-the-accident
environment:]

[€k3] (i) The applicant for an operating licen-e that is granted

on or after [insert the effective date of this amendment] but prior to

November 30, 1985, [must] shall perform an analysis to ensure that the
plant can be safely operated pending completion of environmental qualifi-
cation, [in-accordance-with-paragraph-fjj-o¢-this-section-except-that

this-anatysis] This analysis must be cubmitted to the Director of Nuclear

Reactor Regulation for consideration prior to the granting of an operating

license and must include, where appropriate, consideration of:

(1) Accomplishing the safety function by some designated alternative

equipment if the priacipal equipment has not been demonstrated to be fully

qualified.

(2) The validity of partial test data in support of the original

qualification.

(3) Limited use of administrative controls over equipment that has

not been demonstrated to be fully qualified.

(4) Completion of a safety function prior to exposure to accident

environmengg? resulting from a design basis event and the subseguent
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failure of the equipment does not degrade any safety function or mislead

the operator.

(5) No significant degradation of anv safety function or mis]ead%gg

of the operator as a result of failure of eguipment under the accident

environment resulting from a design basis event.

[(€33] (j) A record of the qualification including documentation

in paragraph (d) of this section must be maintained in [a-centrai-fiie]

an auditable form for the entire period during which the covered item is

installed in the nuclear power plant or is stored for future use to permit

verification that each item of electric equipment important to safety

covered by this section (1) is qualified for its application and

(2) meets its specified performance requirements when it is subjected
to the conditions predicted to be present when it must perform its safety
function up to the end of its qualified 1ife.

(k) Licensees ara not required to qualify electric equipment important

to safetv in accordance with the requirements of this rule provided the

following conditions are met:

(1) The operating license for the nuclear power plant was issued

prior to [Insert effective date of this rule] and has the existing license

conditions or technical specifications that require electric equipment

to be gualified according to "Guidelines for Evaluating Environmental

Qualification of Class 1E Electrical Equipment in Operating Reactors.,"

November 1979, or NUREG-0588 (For Comment version), "Interim Staff

Position on Environmental Qualification of Safety-Related Electrical

Equipment" and

(2) Qualification of electric equipment important to safety commenced

prior to [insert effective date of this rule].
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(1) Replacement parts installed after November 30, 1985 must be

qualified in accordance with the provisions of this section.

oR*

Replacement parts qualified in accordance with DOR Guidelines

or NUREG-0588 prior to the effective date of this rule are not recuired

to be requalified.

Dated at this day of , 1982.

For the Nuclear Regulatory Commission.

Samuel J. Chilk
Secretary of the Commission

*Celete the option not approved by the Commission.
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DIANE CURRAN L. THOMAS GALLOWAY

LYNNE BERNABE!
LUCIA S . ORTH

September 10, 1982
FREEDOM OF INFORMATION
ACT REQUEST

Mr. J.M. Felton, Director FOIA"J 41.2‘

Division of Rules and Records ’
Office of Administration d¢' -I&

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Felton:

On behalf of the Union of Concerned Scientists, and
pursuant to the Freedom of Information Act, 5 U.S.C.
§552 et seq., I request copies of the following documents
related to the environmental qualification of electrical
equipment. Please interpret the term "documents" to
encompass any written materials in the files of the NRC,
including cor-espondence, interrnal memoranda, minutes
of conversations and meetings, and other writings, whether
typed or ha:dwritten.

1. All documents considered or relied upon by the
Commission in promulgating the final rule on environ-
mental qualifications published at 47 F.R. 28363

on June 30, 1982.

2. All documents considered or relied upon by the
Commission in connection with the proposed rulemaking
on environmental qualifications published at 47 F.R.
2876 on January 20, 1982,

3. SECY 82-207(A), (B), and (C), and any other amendments
to SECY 82-207.

Please make these documents available in the Public
Document Room at 1717 H Street in Washington, D.C.

1f, for any reason, access to this information is
denied, please describe the deleted material in detall
and specify the statutory basis for exempting the material.
Please separately state your reasons for not invoking your
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Mr. J.M. Felton
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page 2

discretionary powers to release the requested information
in the public interest. Such statement will be helpful in
deciding whether to appeal an adverse determination.

Sincerely,

.

ane Curran



