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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CLEVELAND ELECTRIC ILLUMINATING Docket No. 50-440 OL
COMPANY, ET AL. 50-441 OL

(Perry Nuclear Power Plant,
Units 1 and 2)

AFFIDAVIT OF JAMES E. KENNEDY
IN_SUPPCRT OF SUMMARY DISPOSITION OF ISSUE #9

I, James E. Kennedy, being duly sworn, state the following:

1. 1 am employed by the U.S. Nuclear Regulatory Commission as an
Equipment Qualification Engineer in the Equipment Qualification
Branch, Division of Engineering, Office of Nuclear Reactor
Regulation. 1 have knowledge of the matters set forth herein and
believe them to be true and correct. A statement of my
professional qualifications is attached.

2. Issue #9 states that:

Applicant has not demonstrated that the exposure of polymers
to radiation during the prolonged operating history of Perry
would not cause unsafe conditions to occur.

3. The Applicants have not yet completed a demonstration of the
radiation qualification of safety-related electrical equipment that
contains polymers. However, they are not required by new rule
10 CFR 50.4¢ to complete environmental qualification of such
safety-related electrical equipment until March 31, 1985 at the
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earliest. The deadline for completing qualification of specific
pieces of equipment for good cause can be extended by the Director
of Nuclear Reactor Regulation until November 30, 1985 and by the
Commission itself indefinitely. 10 CFR 50.49(g).

The new rule permits accelerated aging of equipment for the purpose
of demonstrating its environmental qualification. 10 CFR
50.49(e)(5).

Because the Staff recognizes that the effects of accelerated aging
can differ from the effects of actual aging during installation in
the plant, the Staff requires applicants for cperating licenses to
develop and implement surveillance and maintenance procedures for
detecting age-related degradation of safety-related electrical
equipment and replacing or refurbishing significantly degraded
equipment before it could cause a safety problem.

Regulatory Guide 1.33, Revision 2, "Quality Assurance Progr:m
Requirements (Operation)," and the industry standard that it
endorses, ANSI N18.7-1976/ANS-3.2, "Administrative Controls and
Quality Assurance for the Operational Phase of Nuclear Power
Plants," contain recommendations for surveillance and maintenance
procedures that are acceptable to the Staff.

The Applicants have committed to follow the guidance in Regulatory
Guide 1.33, Revision 2 in developing the surveillance and
maintenance procedures for the Perry facility. Perry FSAR, Table
1.8-1; and Perry SER (NUREG-0887), p. 17-3 and Table 17.1.

The Staff will verify that an appropriate surveillance and

maintenance program is implemented for the Perry facility.
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9. Thus the Staff believes that there is reasonable assurance that
exposure of polymers to radiation during the operation of the Perry

facility will not cause unsate conditions to occur.

Subscribed and sworn to before
me this |3°h day of J‘“"‘fﬁ , 1983

/%ZMW | P rexan

ary FubecCy (

My Commission expires: ;ﬁ!g [ 198
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James E. Kennedy
PROFESSIONAL QUALIFICATIONS

My name is James E. Kennedy. 1 am employed as an Equipment Qualifi-
cation Engineer in the Equipment Qualification Branch, Division of
Engineering, U.S. Nuclear Reaulatory Commission, Washington, D.C. I
joined the NRC in March, 1980, My duties and responsibilities include the
review of licensee and applicant environmental qualification programs for
safety-related equipment. This review encompasses the methods used for
establishing environmental conditions, the adequacy of the programs used
for demonstrating qualification, audits of qualification documentation,
and inspection of installed equipment at the plant sites.

Prior to my present position, I was employed by several divisions of
Baxter Laboratories from 1972 - 1980. My most recent position had been
as Quality Assurance Manager for an electrical components division. In
addition, 1 supervised a test laboratory which performed environmental
tests on electrical equipment, and prepared test procedures and reports.
I had previously worked for Fansteel, Inc. (1970 - 1972) and Fairchild
Industries (1968 - 1970) on materials engineering tasks related to NASA
programs.

1 attended Cornell University, Ithaca, N.Y., and received a B.S.
Degree in Materials Science in 1968. I was on the Dean's List and was a
member of Phi Eta Sigma honorary fraternity for scholastic achievement.

I have been granted one U.S. patent and have received certificates for
training courses in reactor technology and equipment qualification in the

last two years.
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OFFICE OF THE

SECRETARY
MEMORANDUM FOR: william J. Dircks, Executiye
Director for Operations
FROM: Samuel J. Chilk, Secreta
SUBJECT: STAFF REQUIREMENTS - AFFI TION/DISCUSSION

AND VOTE, 3:30 P.M., THURSDAY, JANUARY 6§,
1983, COMMISSIONERS CONFERENCE ROOM
(OPEN TO PUBLIC ATTENDANCE)

O SECY 82 -207C/D - Final Rule on Environmental Qualification
of Electric Equipment Important to Safety for Nuclear
Power plants.

The Commission, by a vote of 5-0, approved for publication
in the Federal Register a final rule (as zttached) to

F codify the methods and criteria for the environmental
qualification of electric equipment important to safety.
Commissioner Gilinsky, while approving the rule, would
have preferred to include 2 requirement to qualify
equipment for one path to cold shutdown.

Accordingly:

1. The Federal Register notice should be revised to
include the modifications as attached, typed in
final and forwarded for publication.

(53265) (SECY Suspense: 1/14/83)

- 8 A Public Announcement should be issued.
(OPA/RPEOS) (SECY Suspense: 1/21/83)

3. The Federal Register should be sent to affected
licenseces and interested persons.
(ﬁﬁ;% (SECY Suspense: 1/28/83)

4. The appropriate Congressional Committees should be
informed.
(OCA/ ) (SECY Suspense: 1/21/83)
ﬂZS

The Commission, during discussion of the rule and a January 5,

1983 letter from the Union of Concerned Scientists, indicated
that it would like to be kept informed of staff actions

i p
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t1elated to assuring that the environment produced by inadvertant

actuation of fire suppression systems not cause the failure of
equipment important to safety. (Copies of the IE Bulletin
{Circular) on this subject should b provided to che

Commission when issued). :

Q?E%/IE) (SECY Suspense: To be determined)
Commissioners Ahearne, and Asselstine also believe gquali-~
fication of equipment needed to achieve cold shutdown is an
important issue. Recognizing that the staff is addressing
this issue as a part of Unresolved Safety Issue A-45, now
scheduled for completion by January 1985, they support
devoting additional staff resources to addressing A-45 if
this would lead to an earlier resolution.

cc: Chairman palladino
commissioner Gilinsky
Commissioner Ahearne
commissioner Roberts
Commissioner Asselstine
OPZ=
0OGC
ACRS
ASLAB
AS_AP
PDR - (Advance Copy)
pcs - Phillips 016



NUCLEAR REGULATORY COMMISSION

10 CFR Part 50

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

AGENCY: Huclear Regulatory Comnission.

ACTION: Final rule..

SUMMARY: The Commission is amending its regulations applicable to nuclear
power plants to clarify and strengthen the criterilvfor environmental
qualification of e1;ctr1c equipment i:portan£ to saféty. Specific qualifi-
cation methods currently contained in national standards, regulatory guides,
and certain NRC publications for equipaent qualification have been givin
different interpretations and have not had the legal force of an agency :
regulation. This amendment codifies the environmental qualification

methods and criteria that meet the Comission's }equirements in this
area.
EFFECTIVE PATE: [30 days after publication in the Federal Register]

FOR FURTHER INFORMATION CONTACT: satish K. Aggarwal, Office of Nuclear

Regulatory Research, U.S. Nuclear Regulatory Conmission, Washington,
D.C. 20555, Telephone .(301)443-5946.

SUPPLEMENTARY INFORMATION:

Previobs Notice

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

of proposed rulemaking on environmental qualification of electric equipment

- .. -~
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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 fssues were raised. The major {ssues are dis-

cussed below.

Nature and Scope of the Rulemaking

Nuclear power plant equipment important to safety must be able to
perform its safety functions throughout {ts {nstalled 1ife. This require-
ment {s embodied in General Design Criteril.l. 2, 4, and 23 of Appendix A,
“general Design Criterfa for Nuclear Power Plants,” to 10 CFR Part 50,
"Domestic Licensing of Productfon and Utilization Facilities"; in
Criterion III, “Design Control," and Criterfon XI, “Test Control," of
Appendix B, "Qualfty Assurance Criterfa for Nuclear Power Plants and Fuel
Reprocessing Plants," to 10 CFR Part 50; and in ﬁaragraph 50.55a(h) of

10 CFR Part 50, which incorporates by reference IEEE 279-1971,! “Criteria

for Protection Systems for Nuclear Power Generating Statfons." This
requirement is applicable to equipment located fnside as ;ell as outside
the coniainment.

The NRC has used a variety of methods to ensure that these general
requi-ements are met.for.ciectric equipment important to safety. Pricr
té 19%1. qualification was based on the fact that the electric components
were of high industrial quality. For nuclear plants licensed to operate

after 1971, qualification was judged on the basis of 1EEE 323-1971. For

Tincorporation by reference approved by the Director of the Office of
Federal Register on January 1, 1982. Copfes may be obtained from the
Institute of Electrical and Electronics Engineers, Inc., 345 East 47th
Street, New York, N.Y. 10017.
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plants whose Safety Evaluation Reports for construction permits were
{ssued since July 1, 1974, the Commissfon has used Regulatory Guide 1.89,
"Qualification of Class 1E Equipment for Light-Water-Cooled Nuclear PEulr
Plants,” which endorses IEEE 323-1974,% "IEEE Standard for Qualifying
Class IE Equipment ‘for Nuclear Power Gcner?ting Stations,” subject to
supplementary provisious. . .

Currently, the Commissfon has under way a program to reevaluate the
qualification of clectric.equipment {n a1l operating nuclear power plants.
As a part of this program, more definitive criteria for eﬁvironnenta1
qualification of electric equipment {mportant to safety have been d;velopcd
by the NRC. A document entitled "Guidelines Tor Evaluating Environmental
Quﬁ\ification of Class 1E Electrical Equipment {n Operating Reactors"
(DOR Guidelines) was fssued in November 1979. In @ddition, the NRC has
1s;ued NUREG-0588, "Interim Staff Position on Environmental Quafificat‘on
of Safety-Related Electrical Equipment," which contains two sets of
criteria: the first for planfs orfginally reviewed in #ccordance with
IEEE 323-1971 and the second for plants reviewed in accordance with
1EEE 323-1974.

By its Memorandum and Order CLI-80-21 dated May 23, 1380, the
Commission directed the staff to proceed with a rulemaking on environ;
mental qualification of safety-related equipment and to address thc'
question of backfit. The Conaission also directed that the DOR Guide-
lines and NUREG-0588 form the basis for the requirements licensees aﬁd

applicants must meet until the rulemaking has been completed. This rule

ZCopies may be obtained from the Institute of Electrical and Electronics
Engineers, Inc., 345 Fast 47th Street, flew York, N.Y. 10017.
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( .
{s based on the DOR Guidelines and NUREG-0588. The Commission recognizes

the qualification efforts of the 1n@ustfy as a result of CLI-80-21, There-
fore, the rule provides that rniiaf-to-opertting-nucitar-pawer-piants-(soi
paragraph-€k)- of—the-finai-ruie)-requalification of electric equipment
in-accordcnce-wtth-this-ru*e will not bo requirtd by applicants for and
holders of operating licenses for nuclear power plants iicensed-prior-to-the

effective-date-of-this-ruic-wh{:h-hnvc-cx{sting-i{céns{ng-condit{ons-or
technicai-specifications-that-require-eiectric previously required by
NRC to quaiify equipment to-be-quaiified in acéordanco with DOR Guide-

lines or KYREG- 85885 -provided-the-qualification-of-a-specific-piece-or
type-of~u%ectric-equipnent-was-cqmmenced-prﬁor-to-{%nsert-effective-date
of-this-amandmenti:--Those-nuciear-power-piants-that-are-currentiy-under

iicensing-review-and-are-qua?ifyingjeﬁectric-equipment-in-accordance-with '

. NUREG-0588 (Catego.v I or II). will-satisfy-the-requirements-of-this-ruier

_ Category I requirements of NUREG-0588, which supplement the recomnenda-.

tions of and apply to equipment qualified in accordance with IEEE 323-1974,
apply to nuclear power plants for which the construction ;ermft safety
eva]uat{on report was fssued after July 1, 1974. Category II requirements,
which supplenent the recommendations of and apply to equipment qualified
in accordance with 1EEE 323-1971, apply to nuclear power plants for which
the construction permit safety evaluation report was issued prior to July 1,
1974.

In CLI-80-21, the Commissfon stated that unless there were sound

reasons to the contrary, replacement parts should be qualified to the
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standards set forth {n Category I of NUREG-0588 or I1EEE 323-1974. The

—————

ggpmissfon reaffirms that position'in this rulemaking. Such qualifica-

tion constitutes compliance with the provisions of paragraph 50.49(1).

The Commission's position s designed to promote the policy of ggg:gdigg

the environmental qualification and relfability of installed electric

equipment. S{tuations may arise, however, "4n which such upgrading will

nct be feasible or compatqble with overall plant safety. Licensees must

review each situation on a case-by-case basis to determine that "sound
L ]

reasons to the contriry“ d& exist to justify an exception from upgrading.

Examples of acceptable “sound reasons to the contrary® will be included

in Regulatory Guide 1.89.

The dates specified in this rule for completion of environmental
qualification of electric equipment {mportant to safety app1y to all
licensees and applicants and supersede any date previously imposed. No
changes to licenses or techni;a\ specifications are necessary to reflect
these new completion dates.

Jma-#4aa4—fu4e—p:nuiAas-ao-eb4auee4cﬂ-vf—teehn4ca1-:aqu4femeabc

WMW b fexcept-ungrading
the-qnaiifiéétion-of-rep%acement-parts:i*

The scope of the final rule covers that portion o1 equipment important
t§>s£fety commonly referred to as vgafety-related” (which the Commission
interprets as esseﬂtialiy “Class 1E" equipment defined in IEEE 323-1974),

and nonsafety-related‘e1ectr{c equipment whose failure under postulated

environmental conditions could prevent the satisfactory accomplishnent

of required safety functions by safety-related equipment. Safety-related

structures, systems, and components are those that are relied upon to

'Appropraate-correct1ons mnst-be-mude-after-the-Eommissiénjhas-nade-n
decisions .

Farlosure 2
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renain functional during and following design basis avents to ensure

(1) the integrity of the reactor coolant pressure boundary, (11) the
capability to s shut down the reactor and nainta1n it in a safe shutdown
condition, and (f111) the capability to prevent or -ﬂtiglto the consequences
of.occidents that cou1d result in potcnt1a1 offsite exposures comparable
to the guidelines of 10 CFR Part 100. Dcs;gn pasis events are defined as
conditions of normal operation, {ncluding anticipated operntiona\ occur-
rences; design basis accidents; external events; and natural phenonena
for which the plant must be designed to ensure functions (1) through
(311) above. Also covered in th? scope of the final rule is certafn
postaccident*nonitoring equipment specified as "Category 1 and 2, in
gevision 2 of Regulatory Guide 1.97, "Instrumentation for Light-Water=
Coo1ed Nuclear Power plants to Assess plant and Environs Conditions
puring and Following an Accident, “-Eand-eqoipment needed-to-compicte-one
poth-of-achievwng-and-muinta1n1ng-a-co%d-shotdown-condit%on:i* b -
Included in the final rule are specific technical requirements per=
taining to (2) qua\‘f{cation parameters, (P) qua\ificatioo pethods, and
(c) docomentat1on Qualification parameters {nclude temperature, prés-
sure, hunidity, radfation, chemicals, and submergence. Qualificntion
gethods include (a) testing as the principa\ means of qua\ification and
(bj analysis in combination with partial type test data or operating
experience. The final rule requires that the qua\ification program include
synergistic effects, aging, radfation, environmental conditions and margin
considerations. Also, a record of qua\ification must be maintained.
Proposed Revision 1 to Regulatory Guide 1.89, which has been {ssued for

pub]ic comnent, describes methods acceptable to the NRC for meeting the

'Appropr1ote-correct1ons-aost-be-made-after-the-Eom:ission-has-made-a
decisions

6 ' "Enclosure 2
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provisions of this rule and includes a 1ist of typical equipment covered

by it. Revision 1 to Regulatory Guide 1.89 will be ssued after resolu
tion of public comments. - ' |
KRC will generally not accept ana\ysis alone 1n 1eu of tcsting.
Experienco has shown that qualification-o('equipnent without test dfta
pay not be adequate to demonstrate functicnal operability during design
basis event conditions. Paragraph 50.439(f) provides four methods for
qualification. Testing will be preferred. To ensure {ntegrity of a
testing program, the Comaission expects that the same pieao of equipment
will be used throughout the complete test sequence.
The final rule requires that each holder of an operating license
prévidé a list of electric equipment important to safety within the scope
of this rule previously qualified based on testing, analysis, or a comb{-
nation thereof, and a 1ist of equipment that has not been qualified. These
1ists and the schedule for completion of qualification of electric equipment
pust be submitted by [Insert ; date 90 days after the effective date of
this amendment]. ‘
The general requirements for seismic and dynamic qualificatfon for
electric equipment are contained in the General Design Criterfa and are

not included within the scope of this rule. Further guidance {s provided

fn Regulatory Guide 1.100, “se{smic Qualification of Electric Equipment
for Huclear Power Plants,” (Revision 1) and NUREG-0800, "Standard Review
Plan.”™ NRC is considering future rulemaking concerning requirements for
the environmenta)l qualification of aii electric equipment important to

safety and the requirements for sefsmic and dynamic qualification of

electr*c equipment.

e s Enclosure A



Comments On The Propos2d Rule

The Comafssion received and considered the ccaments on the proposed
rule contained ?n the 69 letters received from the public by April 6, 1S82.
Copfes of those letters and a staff response to o;cq comment are available
for public 1nspect;on and copying for aife’ at the Commissfon's Public
Document Room at 1717 H Street NW., Washington, D.C.

The major fssues rafsed by the comments and NRC staff responses are

as follows:

(1) Seismic and Qyn&micggyi11f1cation - Paragraph 50.45(c)

Issue: Sefsmic and dynamic qualificatfons are an 1ntegra17part of
environmental qualification. It {s therefore {nappropriate to codify
these requirements separately.

Response: Electric equipment at operating nuclear power plants was
generally qualiffed for environmental and sefsmic stresses separatc]y;
{.e., by using separate prototypes for environmental and seismic qualifi-

. catfon tests. The Commission has decided, after considerable deliberation,
) ’ SEPRRATELY

to pursue the fssux of sefsmic and dynamic quaIificatiogﬂet a future date,

MWWMWM A

future seismic rule may not require retesting for environzental stresses

because a single proiotype was not used during the original qualificatien.

(2) Scope = Cold Shutdown Requirement - Paragraph 50.45(b)

Issue: The rule introduces a new requirement to qualify "equipment
needed to complete one path of achieving and maintaining a cold shutdoyn
condition.” A change of this magnitude, at this advanced stage of the
1n&ustny's qualification effort, most certainly introduces ;1gn1ficant

new césts and obiigations with no demonstrated {mprovement fn safety.

ALSO , TAC ComprSSion HAS CENcluoer THMT  PROTUCTIien~n OF

EifeTR ' ECuirNEWT INMIPORTHNT To SHFETY AL A s T OT';eK
A JaT w ML PRENOMENH AND ETERNML EVENTS SHOuLO AMoT™ B¢

Wirwiav rug = .
corms oF THis g Rule,, *Enclosure 2
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Response: Regulatory requirements in effect at the time of 1icensing

of the majority of operating reactors did not require that al) electric

equipment and systems necessary to bring the reactor to cold shutdown be
classified as safety related. MWMW

—_ -

AV —peQUIre— LR UDCrAL RO & SIORY

and-&yotsa:.;ZHowever, electric equipnent and systems necessary to shut

down the reactor and'maintain {t in a safe shutdown condition are required

to be classified as safety related and therefore are covered by the rule.

The Comnission is currently studying the requirements for shutdown

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

purpose of A-45 fs to evaluate the adeguacy of current licensing require-

ments to ensure that faflure to remove shutdgwn decay heat does not pose

an unacceptable risk. Under A-45 a comprehensive and consistent set of

shutdown cooling requirements for existing and future plants {s being

developed. The final technical resolutfon of A-45 {s presently scheduled

for October 1984,

The Comaission believes it would be premature at this time to impose

the reauirement to environmentally qualffy electric equipment and systems

néce{saty to achieve and maintain cold shu’ 'own prior to the final

resolution of A-45. Therefore, this requirement is not included in the

final rule.

(3) Scope - Equipment in a Mild Environment - Paragraph 50.43(b)

Issue: The rule makes no distinction between equipment located in
a harsh or mild environment. The stresses for equipment in a mild envi-

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

Enclosure 2
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Response: The final rule does not cover the electric equipment
located in a mild environment. Thi.Connlssion has concluded that the
general quality and surveillance requirements app1icab1. to electric
equipnent as a result of other Commissfon regulatfons, including 10 CFR
Part 50, Appendix B (see for example, Regulatory Gufde 1.33, “Quality
Assurance Program Requirements (Operation),” Revisfon 3) are sufficient
to ensure adequate perfornancc'of electric cquip-cdt {mportant to safety
located in mild environments. Since it has been concluded that no further
environzental qualification.roquirements are needed for such equipment pro-
vided they fully satisfy all other applicable regulations, the Comaission
has determinéd that no additional requirements are necessary with respect
to electric equipment important to safety located fn mild environments in
order for licensees to satisfy, with respeét to such equipment, existing
license conditions or technical specifications calling for qualificatioﬁ
of satety-related electric equipment {n atcordance with DOR Guidelines ér

NUREG-0588.

(4) Scope - Previous Qualification Efforts - Paragraph 50.43(b)-"

Issue: The rule does not recognize that operating plants have Just
conpleted qualification of equipnent to the DOR Guidelires or NUREG-0588.
Without such rccognfﬁion. {ndustry efforts, manpower, and billions of -
dollars will go down the drain. |

Response: The final rule has been expanded to a]levfate this concern.
See Paragraph 50.43(k).

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

Issue' The effects of time-dependent variations of relative humidity
during normal operation cannot be considered for all equipment. There are

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



: ( ‘
Response: The Comnission agrees. Humidity variations during normal

operation are difficult to predict. It has not been demonstrated that
the time-dependent varfatfon in humidity will produce any differences in
degradation of electric equipment. The words “T{me-dependent varfation
of relative” have been deleted from Paragraph 50.49(e)(2).

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

Issue: The.rcquirement that ongoing qualifications be done using
"orotctype equipment natuf&l\y aged" is overly reftrictivc. Use of
accelerated aging to-define‘a qualified 1ife is not techniéal1y feasible.

Response: Preconditioning by accelerated aging is teéhnica\ly fea. '~
ble for simple electric equipment for plant 1ife and for complex electric
eqdipmeht for a shorter designatéd life. The Commission recognizes that
state-of-art technology will be utilized in any aging program. Reference
to.qualified 1ife has been deleted from paragraph 50.49(e)(5).

(7) Margins - Paragraph 50.43(e)(8)

Issue: The margins applfed fn addition to known coﬁservatisns lead
to excessive stress that could lead to failures of equipment in unrealis-
tic qualification tests. |

Response: The Commission agrees. This requirement could have caused
excessive margins. The paragraph has been modified to recognize conserva4

tisms that can be gquantified.

(8) Analysis and partial test data - Paragraph 50.49(1)(4)

Issue: If partial type test data that adequately support the analyt-
{cal assumptions and conclusions are available, their analysis should be
allowed to extrapolate or interpolate these results for equipment, regard-.

less of purchase date.

Enclosure 2




{
Response: The Commissfon agrees. Reference to "purchase date" has

been deleted.

(9) Requirement for a central f{le - Paragraph 50.43(§)

Issue: The requirement for a central file sh;uld be deleted since
it is not cost effective and has no safety bcn;fit..‘

Response: The Commissfon agrees. This requirement has been subject
to different interpretations. A record of qualification must be main-
tained in an "auditable fora" but not necessarily in a central file for
the entire perfod during which the covered ftem is installed in a nuclear

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

be met. Certain records can be kept at the vendor's shop.

(10) Justification of continued operation for operating plants.

Issue: The requirement to submit justificatfon for the continued

operation of operating plants should be deleted since this information

has been previcusly submitted to NRC.

Response: This requirement has been satisfactorily met and Para-
graph 50.49(j) of the proposed rule has been deleted in its entirety
from the final rule. '

In additfon, Paragraph 5..48(g) of the proposed ru1§ has been deleted
from the final rule since it is too prescriptive. It will be included in
Regulatory Guide 1.8S.

Effective Date:

This rule replaces the "interim rule" published in the FEDERAL
REGISTER on June 30, 1982 (47 FR 28363). The "{nterim rule" suspended
enQiron@enta\ qualification deadlines contained in license conditions
or tecgnicaI specifications of operating plants. On the effective date

of this rule (see above), the "interinm rule" {s superseded and the

‘Enclosure 4.
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schedule for environmental qualification contafoed in this rule takes
effect for al) plants.

Paperﬁork Reduction A:f

The final rule‘contains {nformation collection requirements that-
are subject to review by the Office of Management and Budget (OMB). As
required by P.L. 96-511, the final rule un; subnittgd to OMB, and clear-
ance of the information collection y’quircnents was obtained. (OMB

clearance number {s 3150-0011.)

Regulatory Flexibility Statement

. Inlaccordance with the Regulatory Flexibility Act of 1980, 5 U.S.C.
605(b), the Commission hereby certifies that this rule will not have a
significant economic impact on a substantial number of small entities.
This final rule affects the method of qualification of electric equipment
by utilities. Utilities do not fall within the definition of a small .
business found in Section 3 of the Small Business Act, 15 U.S.C. 532.

In addition, utilities are required by the Commission's Memorandum and
Order CLI-80-21, dated May 23, 1980, to meet the requirements contairea
in the DOR “Guidelines for Evaluating Environmental Qualification of
Class 1E Electrical Equipment in Operating Reactors," (November 1979)
an& NUREG-0588, “Interim Staff position on Environmental Qualification
of Safety-Related Elect;ica1 Equipment,* which form the bésis.of this
rule. Consequently, this rule codifies existing requirements fand

imposes no new costs or obligations on utilities).*

'Be%ete-if:annii{ication-requirement-ior-coid-shutdonn-eqcipment-is
incloded-in-the-finai-ruies

13 Enclosure L
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List of Subjects in 10 CFR Part 50
" Antitrust, Classified infornaffon. Fire prevention, Intergovernmental
relations, Nuclear power plants and reactors, Penaity, Radiation protec-
tion, Reactor sitiqg criteria, Reporting requirements.
Pursuant to the Atomic Energy Act ;f 1954, as amended, the Energy
Reorganization Act of 1974, as amended, and section 553 of title 5 of
the United States Code, the following amendment to Title 10, Chapter I,

Code of Federal Regulations, Part 50, is published as a document subject
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, 186, 189, 68 Stat. 936, 937,

_ . 948, 953, 954, 955, 956, as amended (42 U.S.C. 2133, 2134, 2201, 2232,

2233, 2236, 2239); secs. 201, 202, 206, 88 Stat. 1242, 1244; 1246 as

amended (42 VU.S.C. 5841, 5842, 5846), unless otherwise noted.

Section 50.7 also {ssued under Pub. L. 95-601, sec. 10, 92 Stat.
2951 (42 U.S.C. 5851). .

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

For the purposes of sec. 223, 68 Stat 338, 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 {ssued under sec. 161b, 68 Stat. 948, as amended (42 U.S.C. 2201(b));
§650.10(b) and (¢) and 50.54 are fssued under sec. 1611, 68 Stat. 949,
as amended (4i U<S.C. 2201(1)); and §§50.55(e), 50.59(b), 50.70, 50.71,
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50.72, and 50.78 are {ssued under sec. 1610, 68 Stat. 950, as amended
(42 U.5.C 2201(0)). |

2. § 50.49 {s revised to read as follows:

§ 50.49 Environmental qualification of electric equipment {mportant to
safety for nuclear power plants.

(a) E;ch holder of or each applicant for a license to oporito a
nuclear power plant shall establish a program for qualifying the electric
equipmént defined in paraéraph (b) of this section.

(b) Electric equipment important to safety cévered by this section
is: .

(1) Safety-related electric equipment:2 This equipment {s that
re\ied-upon to remain functional during and following design basis events

to ensure (i) the integrity of the reactor coolant pressure boundary,

(i1) the capability to shut down the reactor and maintain it in a safe

shutdown condition, and (ifi) the capability to prevent or uitigatc'thc
consequences of accidents that could result in potential offsite expo- |
sures comparable to the 10 CFR Part 100 guidelines. Design basis events
are defined as conditions of normal operation, including anticipated opera-
tional occurrences, design basis accidents; external events; and natural
phenomena for which the plant must be designed to ensure functions (i)
th}ough (i41) of this paragraph.

(2) Nonsafety-relited electric equipment whose failure under postu-

lated environmental conditions could prevent satisfactery accomp'ishment

T3afety-related electric equipment is referred to as "Class 1E" equipment
in IEEE 323-1974. Copfies of this standard may be obtained from the
Institute of Electrical and Electronics Engineers, Inc., 345 East 47th
Street, New York, NY 10017. :
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of required safety functionsfégecified in glrngragh (b)(1) of this section
. ) . ' x‘ eaas A o A
by the safety-related equipments <) Lid) of

(3) Certain post-accident monitoring equipment.®

(4)--EEquipnent-needed-to-conpietc-one-path-o;-l:hiev‘ng-tnd-nnia--
taining-n-ce&d-shn;down-condition-foiio;ing-design-basis-evonts:i‘

(c) Roﬁuireuents for (1) seisn&:-and'dynanic and seismic qualifica-
tion of electric equipment {mportant to safety |rc-hotfine§udcd-in-this

ru%e:--aiso-not-inciudgd-ere-the-requirenents-for (i9) protection of

electric equipment iﬁportani to safety against other naturi1 phenomena

and e ternal events, and (1i1) environmental qualification of electric

equipment fnportant to safety located in a mild environment are not

included within the scope of this section. 1ocated-in-a-niﬁd-environnent:

A nild environment is an environment that would at no time be signifi-

cantly more severe than the environment that would occur during ndfna]A

~ plant operation, including anticipated operational occurrences.

(d) The app1icant.or licensee shall prepare & 1ist of electric
equipment fmportant to safety covered by this section. I; addition, the
app]icaét or licensee shall include the following information for this
g1ectr1c squipment important to safety in a qualification file:

(1) The perforﬁance specifications under conditions existing during

and following design basis events: accidents.

35pecific guidance concerning the types of variables to be monitored is
provided in Revision 2 of Regulatory Guide 1.97, "Instrumentation for
Light-Water Cooled Nuclear Power Plants to Assess Plant and Environs
Conditions During and Following an Accident.” Copies of the Regulatory
Guide can be obtained from Nuclear Regulatory Commission, Document
Management Branch, washington, DC 20555.

‘Bc!ete;-if-dpprppriate;-after—the-Eomnission-has-nade-a-decision.

“e ..Fnﬂocun 2




{ '

(2) The voltage, frtéuency. load, and other :;ectricil character-
fstics for which the performance specified in accordance with paragraph
(d)(1) of this sectfon can be ensured.

(3) The environmental conditions, fncluding temperature, pressure,
huzidity, radiation, chemicals, and submergence at the location where .
the equipneni must perform as specified 1niaccordanc¢ with paragraphs’
(d)(1) and (2) of this section. i

(e) The electric chipment qualification program must include and
be based on the following: ° .

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

pressure at the location of the electric equipﬁent important to safety

must be established for the most severe design basis event accident

during or following which this equipment is required to remain functional.
(2) Humidity. Humidity during design basis events accidents must

be considered.

(3) Chemical Effects. The composit{oﬁ of chemicals used must be

at least as severe asvthat resulting from the mest 1imiting mode of plant
operation (e.g., containment spray, emergency core cooling, or recircula-
tion from containmen{ sunp). 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 systez must
be assumed.

(4) Radiation. The radiation environment must be based on the type
of radiation, the total dose expected during normal operation over the
fnstalled 1ife of the equipment, and the radiation environment associated

with the most severe design basis event accident during or following which

the equipment 1s.reqﬁired to remain functional, including the radfation
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resulting from recirculating fluids for equipment located near the recir
culating lines and including dosc-rito effects.

(5) Aging. Equipment qualified by test must be preconditioned by
natural or artificial (accelerated) aging to its eAd—of-insta\led life
condition. -Consid;ration must be given'to all significant types of
degradatfon which can have an effect on th; functional capability of the
equipnent. If preconditioning to an end-of-installed 1ife conditfon is
not practicable, the equipment may be preconditioned to a shorter desig-
nated 1ife. The equipment nust be replaced or refurbished at the end of
this designated 1{fe unless ongoing qualification demenstrates that the

jtem has additional life.

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

(7) Synergistic Effects. Synergistic effects must be considered

* when these effects are belfeved to have a significant effect on equipment

pe;formtnce.

(B) Margins. Mardins must be applied to account for unqualified

uncertainty, such as the effects of production variations and {naccuracies

in testoinstruments. These margins are in addition to any conservatisms
applied duriﬂg the derfvation of local environmental conditions of the
equipment unless the;e conservatisms can be quantified and shown to con-
tain ippropriate margins.

(f) Each item of electric equipment important to safety must be
qualified by one of the following methods:

(1) Testing an fdentical item of equipment under {dentical condi-
ti;ns or under similar conditions with a supporting analysis to show

that the equipment to be qualified is acceptable.

10 ) "Enclosure 2
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(2) Testing a simflar ften of equipment with a supporting analysis

to show that the equipment to be qualiffed is acceptable.

(3) Expcriencg with identical or similar equipment under simflar
conditions with a supporting analysis to show that the equipment to be
qualified is acceptable. .

(4) Ana]ysis in combination with pcrtitl type test data that sup-
ports the analytical assumptions and conclusions. |

(g) Each holder of an operating license {ssued prior to (insert
the effective date of this amendment) shall, by (insert a altn 90 days
after the effective date of this amendment), fdentify the electric equip-
ment important to safety within the scope of this rule section already
qui]ifiéd and submit a schedule for cithe; the qualification to the pro-
visions of this ruie section or for the replacement of the remaining
e1§ctr1c equipment important to safety within the scope of this ruies
section. This schedule must establish a goal of final environmental

qualification of the electric equipment within the scope of this section

by the end of the second refueling outage after March 31, 1982 or by
March 31, 1985, whichever is earlier. The Director of the Office of

Nuclear Reactor Regulation may grant requests for extensions of this dead-
line to a date no later than November 3C, 1985, for specific pieces of
equipment 1f these requests are filed on a timely basis and demonstrate
good cause for the extensfon, such as procurement lead time, test compli-
cations, and installation problems. In exceptional cases, the Comanission

itself may consider and grant extensfons beyond Kovember 30, 1385, for

* completion of environmental qualification.
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(§) A record of the qualification, §ncluding documentation in para-
graph (d) of this section, must be maintained in an auditable form for
the entire perfod during which the covered item is {nstalled in the nuclear
power plant or {s stored for future use to permit ;crification that each
{tem of electric equipment important to safety covered by this section--

(1) Is qualified for its application;‘and , .

" (2) Meets its specifigd performance roquirc-.nés when 4t s subjected

to the conditions predicted to be present when {t must perform its safety
function up to the end of its qualified 1ife.

(k) Apolicants for and holders of operating licenses are nct

required to requalify e-:pecific-piece-or-type-of electric equipment
important to safety in accordance with the provisions requirements=

of this section if the Nucleaf‘ggggjatory Commission has previously

required gualification of that equipment roie-provided-the-fotiowing

conditions-ere-mets i

(i)--?he-operating-%i:ense-for-the-nuc%ear-power-piant-was-issued
prior-to-Einsert-effective-date-o?-this;ruiei-and-has-existing'Iicensn
cenditions-pr-technicai-specifications-that-require-e%ectric-equipnent

to-be-q:a%ified-according-to in accordance with "Guidelines for

Evaluating Environmental Qualification of Class 1E Electrical Equipment

{n Operating Reactors," November 1879 (DOR Guidelines), or NUREG-0588

(For Coment version), "Interim staff Position on Environmental Qualifi-
cation of Slfety-Relatkd Electrical Equipment." end

L3~ :a%ification-of-the-specific-piece-or-type-of-eiectric-eqnip-
eent-iz;arﬁant-to-safety-commen:ed-prior-to-Einsert-effective-date-of

this-roleds
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(1) in-kind-€identical) Replacement parts equipment shall be
qualified either-in-accordaneo-wﬁtﬁ;the-BeR-Suidtiines-or-NUREG-Osaag
provided-the-quaiification-progran-for-cuch-such-pnrt-co-lencod-prior-to
(insert-effective-date-of-this-ru%c)--or {n accordance with the provisfons
of this section unless there are sound reasons to the contra Sther

repiacement-parts-shaii be-qua%ified-in-aecordancc-w*th-thc-prcvisions
of-this-sections ..
| BR® |
(i5-!n-k§nd-(*dénticn%§-re;§acement-parts-instaiied-prior-ta
November-SB;-lSBS;-shaii-be-qnaiified-either-in-aecordance-with-tho
DGR-Guideiines-or-HéREG-GSB&;-provided-the-quaiifieation-progran-for
each-such-part-commenced-prior-to-(insert-effectivc-date-of-this-ruie&:

or-in-accordance-with-the-prdvisions-of-this-sectfon:4-6ther-rep§aceuent

parts-shaii-be-qaa%if*ed-in-accordance-with-the-provisions-of-this

sections

Dated at this day of . 5 1883.

For the Nuclear Regulatory Commission.

Samuel J. Chilk
Secretary of the Commission

‘Beiete-the-optibn-not-approved-by-the-Eommissionr
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