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NUCLEAR REGULATORY COMMISSION
10 CFR Part 50

Environmental Qualification of Electric Equipment
: for Nuclear Power Plants

AGENCY: Nuclear Regulatory Commission.

ACTION: Proposed Rule.

SUMMARY: The Nuclear Regulatory Commission is propesing to amend its
regulaztions applicable to nuclear power plants to clarify and strengthen

the criteria for environmental qualification of electric equipment.

Specific qualification methods currently contained in nztional standards,

regulatory guides, and certain NRC publications for equipment qualifica- y

tion have been given different interpretations and have not had the legzl

force of an agency regulation. The proposed rule would codify these

environmental qualificaticn methods and clarify the Commission's require=

ments in this area.

DATES: Comment period expires (80 days after publication in the Federal

will be considered if

Register). Comments received after

it is practical to do so, but assurance of considerzticn cannot be given

except as to ccmments received on or before this cate.

ADDRESSES: Written comments and suggestions may be mziled to the

¢ the Commission, Attention: Docketing and Service Branch,

Secretary ©
Weshington, D.C. 20353, or hand-

U.S. Nuclear Regulatory Commission,

dalivered to the Commission's Public Document Room at 1717 H Street NW. ,



‘ashington, D.C., between the hours of £€:30 a.m. and 4:45 p.m. on normal

work days.

FOR FURTHER INFORMATION CONTACT: Satish K. Aggarwal, COffice of Nuclear
Regulatory Research, Electrical Engineering Branch, U.S. Nuclear Regula-

tory Commission, Washington, D.C. 20555, Telephone (301)443-5846.

SUPPLEMENTARY INFORMATION: Nuclear power plant equipment imporiant to
safety must be able tc p;rform the safety functions. throughout its
installed life. This requ1rement is embodied 1n General Des1gn Criteria 1,
2, 4, and 23 of Append1x A, "Genera1 Design Criteria for Nuclear Power
Plants," to 10 CFR Part 50, "Domesu1c Licensing of Production and Utili=
zation Facilities"; in Criterion III, “"Design Control,” and Criterion XI,
"Test Contrel," of Appendix B, "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants,” to 10 CFR Part'SO; and in

iO CFR 50.55a(h), which incorporates by reference IEEE 279-1871,1°2

" “Criteria for Protection Systems for Nuclear Power Generating St at1ons
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 gener;l
requirements are met for electric equipment important to safety. Prior
to 1971, qualification was based on the fact that the electric components
were of high industrial gquality. For nuclear plants licensed to cperate
after 1871, qualification was judged on the basis of IEEE 323-1971. For
plants whose Safety Evaluaticn Reports were issued since July 1, 197@,

the Commission has used Regulatery Guide 1.82, "Qualification cf Class IE

]

TIncorporation by reference approved by the Director ¢f the Office of
Federal Register on January 1, 188l.

2Ccpies may be obtained frem the Institute of Electrical and £lectronics
Engineers, Inc., 345 East 47th Street, New York, N.Y. 10017.



Equipment for Light-Water-Ccoled Nuciear Power Plants," which endorses
[EEE 223-15874,2 "IEEEZ Standard for Qualifying ﬁlass 1f Equipment for .
Nuclear Power Generating Stations," subject to supplementary provisiens.

Currently, the Commission has underway a program to reevaluate the
qualification of electric equipment important teo safety in all operating
nuclear power plants. As a part of this program, more defjnitive cr%teria
for environmental qualification pf electric equipment have been developed
by the NRC. A document entitled "Guidelines for Evaluating Environmenta)
Qualification of C1ass.lE Electrical Equipment in Operatinglkeactors“
(DOR Guidelines) was i#sued in November 1S878. In addition, the NRC ha;
issued NUREG-0588, "Interim Staff Position on Environmental Qualification
of Safety-Re]ated Electrical Equipment," which contains two sets of
criteria: "the first for plants originally reviewed in accordance with
1EEE 323-1971 and the second for plants reviewed in accordance with
IEEE 323-1874.

By its Memorandum and Order CLI-80-21 dated May 23, 1980, the
Commission directed the staff to proceed with a rulemaking on environ- .
menta) qualification of safety-grade equipment and to address the ques-
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 generally based on the requirements of the Divisien of Operating
Reacters (DOR) Guidelines and NUREG-0588.

The Commission's Memorandum and Order CLI-80-21 directed that tﬁe
environmental gualification of electric equipment in operating nuclear

power plants be completed by June 30, 1982. However, on September 23,
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Commission specifically requests comment on this

. proposed additional requirement.
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ceadline. (he Proposeqd TUIE Luvzid wue swmms =reccic o4

CL1-80-21 and implements SZCY-E1-486 by incorporating the extension dates

recomnended by the Chairman in his memorandum dated Septamber 30, 1%881.

. ! .+he propesed rule s a reguirement thaZ- .- .- ...,
e§2§1:g$233nof.orpeaz§ epplicant for 2 1{cense to operaie : i “ 7
. . a nuclear power plant is required to fdentify gnd qua¥ify .. £

< _+he electric equipment needed o ;omp\ete one gath of"ﬁf 2 4
. achieving and maintaining 2 cold shutdoun condition.” .. (TR

The scope of the p?éposed rule does not include a1l electric equip-
ment important to safety in its various gradaticns of importance, It
includes that portion of equipment important to safety commonly referred
4o as “Class 1E" equipment in IEEE national standards and some additional
non-Class 1E equipmentuand systems whose failure under extreme environ-
menta) conditions couf& prevent the satisfactory accomplishment of safety
functions by accident-mitigating equipment.

Included in the proposed rule are specific technical requirements
'pertaihiné to (2) qualification parameters, (b) qua\ificati;n'methqu,
and (c) decumentatien. Qualificaticn parametars include témperature,
pressure, humidity, radiation, chemicals, and submergence. Qua1ificat§on

nethods include (2) testing as the principal means of qualification and

(b) analysis and operating experience in 1ieu of testing. The proposed

rule would require that the qualification pregram include synergistic
effects, aging, margins, radiation, and environmentdl conditicns. .A1§o,
a record of qualification must be maintained. Régu]atory»Guide 1.88 is-
being revised to describe methods acceptable to the NRC for meeting the
srovisions of this proposed rule and to include 2 list of typical eguip-
ment covered by it; a draft of the proposed revision is being published
for public comment concurrently with the propesed rule. '
Also included in the proposed rule is a regquirement, which is cen-
sistent with Commission Memorandum and Ordef, CLI-80-21, for submission

of an analysis by licensees to ensure that the plant can be safely cperated
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pending completicn of the environmental qualification of electric equip-

ment. The Commission expects that, for each of the currently operating

power plant, this analysis and its evaluation by the NRC staff will be

completed well in advance of the effective date of this rule. If the

licensees of operating puwer plants fail to previde these analyses in a
timely manner, the Commission expects the NRC staff to take the appré-
priate steps to require that the information be provided ;ﬁd to enforce
compliance w'.h this requirement. This requirement has been in:iuded in
this proposed rule to provide a regulatery basis for enforcement.

NRC will genera]1§ not accept analysis in 1ieu of testing. Expe;i-
ence has shown that qualification of.equipment,without test cata may not
be adequate to demenstrate functional operzbility during design basis
event conditions.  Analysis may be acceptable if testing ;f the equip-
ment is impractical because of size, or limitation due to the state of
the art. The proposed ru1§ tzkes into consideration the prior qualifi-

FeR Exmnrig,
cation history of the cperating power pTants.lyfhe proposed rule, téefe-,
fere; recognizes that for those plants which are not committed to either
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323-1871 or IEEE 323-1S74 for equipment qualification, and have
been tested only for high temperature pressure, and steam, somelequip-
ment may not need to be tested again to include other service conditions
such as radiation and chemical sprays. The qualification of equipment
for these service conditions may be established by analysis.

The proposed rule would require that each holder of an cperating
license provide a 1ist of electric equipment previously qualified based
on testing or analysis, or a cembinztion thereof, a.d 2 list of equipment

that has not been qualified.




1ists and the schedule for completion of equipqent. qualification woqu
have to be submitted within 90 days after ‘the effective date of this.
rule. However, this time period will be adjusted during the finaf rule
making process to allow reasonable time for licensees to evaluate NRC's
safety reviews that are currently underway.

The propesed rule will codify the Commission's current requirem;nts
for the environmental qualification of electric equipment. Upen publica-

tion of a final rule, the DOR guidelines and NUREG-0588 will be withdrawn.

The general requirements for seismic and dynamic 'qualification for

electric equipment are contaided in.ghe General Design'CFiteria, Pending
development of specific requirements in this area, the general require-

ments will continue to apply. NRC is'considering expansion of the scope
of this p%opcsed rule to include additional electric equipment important

to safety. This matter will be the subject of a future rulemaking.

Paperwork Reduction Act

The proposed rule contains recordkeeping requirements that are sub-
ject to review by the Office of Management and Budget (OM2). As
required by P.L. 96-511, this propesed rule will be submitted to OMB for

clearance of the recordkeeping reguirements.

Regulatory Flexibility Statement

In accordance with the Regulatory Flexibility Act of 1880, 5 u.s.C.

603(b), the Commission hereby certifies that this rule, if promulgated,
will not have a significant economic impact on a substantiel number of
srall entities. This proposed rule affects the method of qualificatien

of electric equipment by utilities. Utilities do not fall within -the
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definition of 2 smal) busiress found in Section 3 of the Sma)) Business
Act, 15 U.S.C. 632. 1In addition, utilities are required by Commission's
Memorandum and Order CLI-£0-21, dated May 23, 1980, to meet the require-
ments contained in the DOR "Guidelines for Evaluating Environmental
Qualification of Class 1f Electric Equipment in Operating Reactors,"
(November 1879) and NUREG-0588, "Interim Staff Position on Environmental
Qualification of Safety-Related Electrical Equipment," which forn the
basis of this proposed rule. Consequently, this rule codifies ex1sting
requirements and 1mposes ne new costs or ob11gat1ons on ut\lities.

Pursuaiit to the Atomic Energy Act of 1954, as amended. the Energy.
Reorganizatfon Act of 1974, as amendéd, and section 533 of title S of
the United States Code, notice is hereby given thzt adoption of the

following amendment to 10 CFR Part 50 is contemplated.

10 CFR Part 50

1. The authority citation fer 10 CFR Part 50 reads as follows:

AUTHORITY: Secs. 103, 104, 151, 182, 183, 189, 68 Stat. 936,.937, 948,

0

53, 954, 955, 95é, as anﬂnded (42 U.S.C. 2133, 2134, 2201, 2232, 2233
2238); secs. 201, 202, 205 88 Stat. 1243, 1244, 1246 (42 U.S.C., 5841,
£842, 5846), unless otherwise noted. Section 50.78 alsc issued under
Sec. 122, 68 Stat. 239 (42 U.S.C. 2132).  Sections 50.80-50.81 also
issued uncder Sec. 184, 68 Stat. 954, as amended; (42 U.S.C. 2234). Sec-
tions 50.100-50.102 issued under Sec. 186, 58 Stat. 955; (42 U.S.C. 2236).
For Purpeses of Sec. 223, 68 Scat. $58, as amended; (42 U.S.C. 2273),
§ 50.54 (i) issued under Sec. 1614, 68 Stat. $48; (42 U.s.C. 2201(1)),
§
amended; (42 U.S.C. 2201(0)) and the Laws referred to in Appendices.

wn

0.70, 50.71 and 50.78 issued under Sec. 1510, 68 Stat. 850, as

wn




2. A new § 50.45 is added to :ead as follows:

§ 50.49 Environmental qualification of electric equipment for nuclear
power plants.

(2) Requirements for seismic and dynamic qualificatien of electric
equipment are not included in this section. )

(b) Each holder of or each applicant for 2 lTicense to cperate a
nuclear power plant shall establish 2 program for qua]ifyieg the electric
equipment as defined in paragraph (c) of this section.

(c) E1ec»r1c equipmene and systems covered by this section include
electric equwpnent and systems that are essential to emergency reactor
shutdown, containment 1so1at1on, reactor core cooling, and containment
and reactor heat removai or that are otherwise essential in preeenting

zignificant release of radicactive material to the environment. Included

is equipment (1) that performs the above functions automat%ca\?y, (2) that

is used by the operator to perform these functions manua11y, and (3) whose

€ailure can prevent the satisfactory accomplishment of one eor mere of

y /‘4. N‘M
t\e above safety functwons oS i “ZF*T” : ‘f 7
‘J*~“f65 The app11cant or licensee shall prepare a list of all e ectr1c

equipment covered by this section and maintain it in an auditable forqs.
This 1ist of equipment must, as a minimum, include:

(1) The performance characteristics and structural integrity require-
ments under conditions existing during normel and abnormal operaticn eqd‘
during design basis events and afterwards and the lengths of the periods
during which the integrity must be maintained.

(2) The range of voltage, frequency, load, &nd other electrical
characteristics for which the perfermance specified in accordance with

paragraph (d)(1) of this section can be ensured.




(3) The envircnmental conditions, including temperature, pressure,
humidity, radiation, chemicals, and submergenc;. and the predicted varia-
tions of these envircnmental 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 qualification program must inc1ud;

the following:

(1) Temperature and Pressure. The time-dependent temperature and !
pressure at the location of the equipment must be establishad for the
most limiting of the applicable pestulated accidents and must be used as
the basis for the environmental qualification of electric equipment. _

(2) Humidity. Time-dependent variations of relative humidity
during normal operation and design basis events must be considered.-

(3) Chemical Effects. The composition of chemicals used must

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

(4) Radiation. The radiation environment must be based en
the type of radiation and the dose and dose rzte of the radiation environ-
ment expected during normal operation over the installed 1ife of the
equipment plus the radiation environment associated with the most seQére
design basis event during or following which the equipmentlis requiréd
to remain functional, including the radiation resulling from recirculat-

ing fluids for equipment located near the recirculating lines.



(5) Aging. Equipment qualified by test must, where practi-
cable, be preconditioned by natural or artificial (accelerated) aging
to its installed end-of-1ife condition. Electromechanical equipﬁent
must be cperated to simulate the mechanical wear and electrical degrada-
tion expected during its installed life. Where preconditicning to 2
qualified 1ife equal to the installed life is not possible, the equipment
may be preconditioned to 2 shorter qualified 1ife. The equipmen@ oust be
replaced at the end of its qualified 1ife unless ongeing qualification of
prototype equipment na}ura11y aged in plant service shows, by artificial
aging and type testing, that the item has additional quaIifiéd Tife.

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

(7) Svnergistic Effects. The preconditicning and testing of equip-
ment must consider known synergistic effects when these effects are
known to have a significant effect on equipment perfbrmancé.

(8) Margins. Margins must be zpplied to account for production

" variations and inaccuracies in test instruments. These margiﬂs.are in

additicn to margins applied during the derivation of the environmental
conditions. |

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

(1) Testing an identical item of eguipment.

(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 uncer similar
conditions with & supporting analysis to show that the equipment to be

qualified ic acceptable.
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(1) By aralysis, in lieu of testing, where type testing

is precluded by the physical size of the equigment or
Sy the state of the art.

(ii) By analysis in combination with partial type test
data which adegquately supports the analytical

- assumptions and conclusions, where the eguipment
purchase order was executed prior to May 23, 1580.

(g) If an item of electric equipment is to be qualified by test -

(1) The acceptance criteria must be established prier to testing

(2) The tests must be designed and conducted to demonstrate that
the equipment can perform its required function as specified in accord-
ance with paragraph (d?(l) of this sectien for all conditiﬁns as speci-
fied in accordance with paragraphs (d)(2) and (3) of this section. The
test profile (e.g., pressure, temperature, radiation vs. time) must
include margins as set forth in paragraph (e)(8) of this section.

(3) The test profile must b2 either (i) a single profile that-
envelcps the environmental conditions resulting from any design basis
event during any mode of plant cperation (e.g., a profile that envelops
the conditions produced by the pestulated spectrum of main steamline
brezk (MSLB) and less-of-coolant 2ccidents (LOCA)) or (ii) separate pre-

files for each type of event (e.g., separate profiles for the MSLB acci-
dents and for LOCAs).

(4) The same piece of equipment must be used throughout the complete

test sequence under any given profile.

(h) Each holder of an operating license issued prior to (insert the
effective date of this rule) must, by (insert a date S0 days after the
effective date of this rule), .identify the electric equipment already

To THE IPReVIiISIOA/S eF +HIS Rl <
qua]ifie?ﬁand submit a schedule for the testing or *ep1a'e.en~ of the

remaining electric equipment. This schedule must establish 2 goal of

final environmental qualification by the end of the second refueling



outage after March 31. _582. The Director of HucIear Reactor Regu1atibn
ma2y grant requests for ex*ansions of this deadline to a date no later.
than November 30, 1885, for specific pieces of equipment if such }equests
are filed on a timely basis and demonstrate good cause for the extension,
such.as procurement lead time, test complications, and installation
problems. In exceptional cases, the Commission itself may consider ;nd
grant extensions beyond November 30, 1985 for completion of environmenta)
quaiificatioq. |

(1) Eaéh licensee shall notify the Commission of any Significant‘
equipment qua1ificati6; problem that may require extensicn o? the comple-
tion date within 30 days of its discbvery.

(j) For the continued operation of a nuclear plant, each hélder of

an operating license issued prior to the effective date of this rule

shall perform an analysis to ensure that the plant can be safely operated
bending completion of the environmental qualificition. The d;tai]ed

- analysis for each equipment type with appropriate justificapion'must be
submitted to Director of Nuclear Reactor Regulation by (insert the
effective date of the rule) é%d must include, where appropfiate, con=
sideration of:

(1) Accomplishing the safety function by scme designated ait rnative
equipment that has been adequately qualified and satisiies tha single-
failure »i% ri3n if the principal equipment has not been demonstrated to
be f. .y . »ivied.

(2) The validity of partial test data in support of tne original
eualification.

(3) Limited use of acaministrative controls over equ{pment that has

not been demonstrated to be fully qualified.
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(4) Completion af the safety function prier teo exposure to the ensu-
ing accident environment and the subsequent failure of the equipment does ‘
not degrade any safety function or mislead the operator.

(5) No significant degradation of any safety function or misleadin
g

of the operator as a result of failure of equipment under the accident ‘

environment.

(k) The applicant for an operating license that is éranted on or
after the effective date of this rule, but prior to November 30, .1985
must perform an analysis to ensure that the p1ant can be safely operated
pending completion eof Lhe environmental qualification in accordance
with paragraph (j) of this section except that this analysis must be
submitted to the Director of Nuclear Reactor Regulation for.consideration
prior to the granting of an operating license. .

(1) A record of the qualification must be maintained in a centra)
file to permit verificatioh that each item of electric equipment covered
by this section (1) is qualified for its app11ca»1on and (2) meets its
cpecified perfos rmance requirements when it is subjected to the cond1t1cns

predicted to be pr esent when it must perform its safety function up to

the end of its qualified 1ife.

Lated at this'. day of , 1881.

For the Nuclear Regulatory Commission.

Semuel J. ChiTK
Secretary of the Commission




' DRAFT/4 Jan 82
BATES/41410

MEMORANDUM FOR:

FROM:

SUBJECT:

The Commission

603B has asked

ATTACHMENT 2

William J. Dircks, Executive Director
£or Operations

Samuel J. Chilk, Secretary

STAFF REQUIREMENTS -~ SECY-81-603B =
PROPOSED RULEMAKING, "ENVIRCNMENTAL
QUALIFICATION OF ELECTRIC EQUIPMENT FOR
NUCLEAR POWER PLANTS"

in connection with its approval of SECY-8l-

that the staff provide the following:

X '
a. The Commission is concerned that licensees may not

have

In it

adequately respeonded to NRC's :equest§ for

licensee justification for continued operation.

s May 23, 1980 COrder, the Commission commented

‘on previous ineffectual efforts against inadequate

licensee responsiveness in the environmental

gualification area. 1In this regard please provide

the following:

(1)

(2)

A list of those power reactors that have °
piovided adequate justification for continued
operation.

(EDO) (SECY SUSPENSE: 2/1/82)
A list of those power reactors which have noct
provided adegquate justification for continued
operation.

(EDO) (SECY SUSPENSE: 2/1/82)

The staff is directed to propcse measures to

secure adeqguate justifications from those utilities



included in (2) by February 28, 1982. 1Issuance of
orders should be considered.
The Commission would like to know under what
circumstan~-, licensees are obligated to repert to
the NRC when equipment fails a gqualification test.
Does the staff believe that any additional reporting
fequirements are necessary in the egquipment
qualification area? For example, when would
reporting such a failure come under regquirements
of 10 CFR Part 21.

(EDO) (SECY SUSPENSE: 2/1/82)
An informaticn paper summarizing the present 2
understanding of which power reactors do cr do not
have the capability toc go to cold shutdown on
safety grade equipmen;. To the extent possible
also provide a summary of the specific equipment
that would have to be upgraded in order to allow
individual plants to achieve cold shutdown with
only safety grade eguipment. (Reference USI on
Residual Heat Removal Shutdown Reguirements,
Task A-31).

(EDO) (SECY SUSPENSE: 3/1/82)
The staff should prepare a SECY paper dis;ussing
the enforcement actions the NRC should an could

take if equipment covered by this rule is not



properly gualified for any reason, including
improper maintenance and installation.

(EDO) (SECY SUS?ENSE: 2/1/8B2)

e. The staff propcsed plan for equipment gqualification,
including seismic gqualification of equipment in
operating plants and an explangtion of hgw the USI
on Seismic Qualification of Egquipment in Operating
Plants (Task A-46) is to be included. (This may

. be provided in the redraft of SECY-81-504).

(EDO) (SECY SUSPENSE: 2/1/82)

Chairman Palladino
Commissioner Gilinsky
Commissioner Bradford
Commissioner Ahearne
Ccmmissioner Roberts
Commission Staff Offices
PDR (Advance Copy)

DCS (016-Phillips)
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