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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20558

SEP 22 1881

MEMORANDUM FOR: Those on Attached List

FROM: Satish K. Aggarwal
Task Leader, Equipment Qualification
Electrical Engineering Branch
Division of Engineering Techniylogy
Office of Nuclear Regulatory Research

SUBJECT: PROPOSED RULEMAKING, "ENVIRONMENTAL AND SEISMIC QUALIFICATION
OF ELECTRIC EQUIPMENT FOR NUCLEAR POWER PLANTS"

During the past month [ have contacted you to obtain your concurrence on
the proposed rule, "Environmental and Seismic Qualification of Electric
Equipment for Nuclear Power Plants."” Ouring the concurrence period,
several changes were made. A significant change was the deletion of the
backfitting requirement for seismic and dynamic qualification for operating
nuclear power plants. The question of backfitting seismic and dynamic
qualification will be addressed in a separate advance notice of rulemaking.
The staff will seek information on the impact of backfitting and related
safety benefits. The staff will also perform research and appropriate

risk analysis to justify backfitiing.

Enclozed for your review is a copy of the final draft of the proposed
rule which is being forwarded to the Conmission. If you feel that there
is a serious disagreement on any of the issues, you are requested %0
provide a written memorandum discussing the issue and the technical
reasons for disagreement. Please forward the memorandum to me by
September 25, 1981, for timely submission to the Commission.

ﬁ
)&K Aagasmek
Satish K. Aggarwal
Task Leader, Equipment Qualification

Electrical Engineering Sranch, OET, RES

Enclosure: As stated

¢c w/o encl: W. J., Dircks
T. A. Rehm
F. Remick
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Discussion:

W

Contact:

sgp 21 1981

The Commissioners

William J. Dircks
Executive Director for QOperations

PROPOSED RULEMAKING, "ENVIRONMENTAL AND SEISMIC QUALIFICATION OF
ELECTRIC EQUIPMENT FOR NUCLEAR POWER PLANTS"

To obtain Commission approval for publication of the notice of a
proposed rulemaking, "Environmental and Seismic Qualification of
Electric Equipment for Nuclear Power Plants," in the Federal
Register.

The proposed rulemaking is being undertaken in response to the
Commission's Memorandum and Order CLI-80-21 dated May 23, 1980,
relating to the environmental gqualification of electric eguipment.

The current requirements for qualification of structures, systems,
and components important to safety are contained in General Design
Criteria 1, 2, 4, and 23 of Appendix A to Part 50; Criteria III
and XI of Appendix B to Part 50; and paragraph 50.55a(h) of 10

CFR Part 50. These are general requirements stating the principle
that structures, systems, and components important to safety in

a nuclear power plant shall be designed to accommodate the effects
of environmental conditions (i.e., remain functional under postu-
lated accident conditions) and that design control measures such
as testing shall be used to check the adequacy of design.

Specific qualification methods have evolved over the past several
years to ensure that these general requirements are met for elec-
tric equipment. Although most of these methods have been docu-
mented in various national standards, regulatory guides, and NRC
publications, none has been codified as requirements in NRC's
regulations.

In brief, the evelution has been as follows: Prior to 1971,
qualification was based on the fact that the glectric components
were of high industrial quality. For nuclear plants licensed to
operate after 1971, qualification was judged on the basis of IEEE
323-1971. In November 1874, the NARC staff issued Regulatery

Guide 1.89, "Qualification of Clacs IE Equipment for Nuclear Power
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Plants," which endorsed IEEE 323-1974, "IEEE Standard for Quali-

fying Class IE Equipment for Nuclear Power Generating Stations,”

subject to supplementary provisions. Subsequently, more defini~
tive criteria for environmental qualification of electric equip-
ment were developed iy the staff. DOR issued its "Guidelines
for Evaluating Environmental Qualification of Class 1E Electrical
Equipment in Operating Reactors” in November 1973. In addition,
NUREG-0588, "Interim Staff Position on Environmental Qualifica-
tion of Safety-Related Electrical Equipment,” was issued in
December 1979. NUREG-0588 incl.des two sets of gqualification
requirements: the first for plants originally reviewed in
accordance with IEEE 323-1971 and the second for plants reviewed
in accordance with IEEE 323-1974.

As an interim step, in its Memorandum and Order CLI-80-21, the
Commission ordered that the DOR Guicelines and NUREG-0588 (Decem
ber 1979 "for comment" issue) form the basis for the requirements
that licensees and applicants must meet. The Commission also
noted that the guide!.nes and NUREG-0588 apply progressively less
suiict standards to the older plants and instructed the staff to
justify its position if a single uniform standard is not applied
to all nuclear plants in the proposed rule.

General Design Criterion 4 states, in part, "Structures, svstems,
and components important tc safety shall be designed to accommo-
date the effects of and to oe compatible with the environmental
conditions associated with normal operation, maintenance, testing,
and postulated accidents, including loss-of-coolant accidents.”
The scope of the proposed rule, however, does not include all
electric equipment important to safety in various gracations of
importance. The proposed rule includes that portion of equipment
important to safety commonly referred to in 1EEE national stand-
ards as "class 1lE" equipment and some additional non-class 1E
equipment and systems. This additional equipment should also be
quali®ied for the accident and seismic conditions i its malfunc-
tion or failure due to accident or ceismic condition® will negate
the safety function of essential svstems and equipmen .

The proposed rule is generally based on the DOR Guidelies and
NUREG-0588. Included are reduirements pertaining to (a, seismic
and dynamic qualificatior (dynamic qualification includes nya:c¢
dynamic loads duve to accident conditions), (b) accident monitor=
ing instrumentation (Regulatory Guide 1.97, Instrumentation for
Light-water-Cooled Nuclear Power Plants to Assess Plant Conditions
During and Following An Accident), (c) assocciated circuits (Regu-
latory Guide 1.75, "Physical Independence of Electric Systems"),
(d) control sy:ztems, and (e) certain equipment based on lessons
learned from TMI. In tse area of dynamic qualificaticn, the NRC
staff is concerned about hydrocynamic loads due to accident congi-
tions (for example, hydrodynamic loads resulting from pressure
suppression pool operation in BWR plants).
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NUREG-0588 endorses [ESE 323-13971 and 1974, except for the seismic

‘requirement. Also, the Commission Memorandum and Order did not

specifically address the gquestion of seismic qualification. The
staff feels that there is a need for seismic and dynamic qualifi-
cation for future nuclear power plants %o provide adequate assur~
ance of public safety. The NRC staff is currently applying the
requirements of [EEE 344-1975 to near-term operating license appli-
cations in the licensing praocess. The recuirements of seismic and
dynamic qualification will apply to nuclear power plants whose
application for a construction permit or an operating license is
made after the proposad rule becomes effective. With regard to
operating plants, the guestion of seismic and dynamic qualifica-
tion will be addressed in a separate advance notice of rulemaking.
The staff will seek information on the cost of backfitting and
related safety benefits. The staff will also perform research

and appropriate risk analysis te justify backfitting, if needed,
in the area of sefsmic qualification bassd on decrease in risk.

The proposed rule will codify explicitly the current NRC practice
with respect to qualification of electric equipment and will apply
the same uniform performance criteria with respect to environmental
qualification to all operating nuclear power plants and plants for
which application has been made for 1 construction permit or an
operating license. Included are specific technical requirements
pertaining to (a) gqualification parameters, (b) cqualification
methods, and (c) documentation. The environmental gualification
methods are progressively less strict for older plants.

Based on Commission Memorandum and Order CLI-8C-21, the licensees
and the NRC staff are in the pracess of identifying the systems
and e¢quipment that must be gqualified. The proposed rule (Encle=
sure A) will apply to those systems and equipment identified during
the ongoing review.

Currently, Regulatory Guide 1.89 is being revised and will con-
tain methods acceptable to the NRC staff for meeting the Commis-
sion's requirements for the en ironmental qualification of elec~
tric equipment. Attached for vour information as Enclosure E

is a draft of Proposed Revisicn 1 to Regulatory Guide 1.89,
“Environmental Qualification of Electric Equipment for Nuclear

Power Plants." The implementation section prr quidance for
meeting the gualification requirements of the . 1 rule at

older plants that takes into consideration the pi qualifica-
tion history of these plants. .

The proposed rule and the proposed Revision 1 to Regulatory
Guide 1.89 were reviawed by the ACRS Electrical Systems Sub-
committee on July 22, 1981. On August 7, 1981, the Advisory
Committee on Reactor Safeguards revjewed the proposed rule and
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Recommendation:

regulatory guide, which had been revised in n;ponsc to the Sub-

‘committee's comments. ACRS concurrence to issue the rule and

guide for public comment was received on August 7, 1981.

The staff plans to issue Proposed Revis‘on 1 to Regulatory
Guide 1.89 and the propased rule concurrently and invite public
comments on both.

Upon publication of the final rule (expected January 1982), the DOR
Guidelines and NUREG-(0588 will be withdrawn.

On a long-term basis, the staff is considering expanding the scope
of the proposed rule to include additional electric equipment
impor:ant to safety as deemed necessary to provide adeguate
assurance of public safety. The staff is also proposing to
develop criteria for determining equipment important to safety

and the relative importance of such equipment. An attempt will

be made to prepare a list based on the criteria to include all
equipment impoi ant to safety--electrical and mechanical. Accord-
ingly, the stafr is preparing an advance notice of rulemaking cn
qualification of electrical and mechanical equipment important to
safety. This advance notice of rulemaking will also include con=
sideration of backfitting the reguirement of seismic and dynamic
qualification of electric equipment to the operating nuclear power
plants. Public comments will be invited to assess the capabil-
ities of testing laboratories and the cost, as well as the benefit,
of testing of all equipment important to safety. Subsequent to
receipt of public comment, the staff will prepare a risk analysis
to justify qualification based on decrease in risk.

That the Commission:
1. Approve

a. Publication of the proposed rule, "Environmental and
Seismic Qualification of Electric Equipment for Nuclear
Power Plants," for public comment.

b. The staff's conclusions set forth in Enclosure 0, which
provide the analysis called for by the Periodic and
Systematic Review of the Regulations. The criteria
used were derived from Executive Order 12044, which
was rescinded on February 17, 1981, by Executive Order
12291 (see memorandum dated February 27, 1981, from
L. Bickwit, General Counsel to the Commission). This
approach is proposed as an interim procedure until the
staff can make recommendations and the Commission
decides what to do in response to Executive Order 12291.
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In order to satisfy the requirement of the Regulatory Flexi-
bility Act, S U.S.C. 605(b), certify that this rule, if
promulgated, will not have a significant economic impact on
a substantial number of small entities. The proposed rule
a;focts only the licensing and operation of nuclear power
plants.

NOTE

a. That the notice of proposed rulemaking in Enclosure A
will be published in the Federal Register allowing 60
days for public comment.

b. That if, after expiration of the comment period, no
significant adverse comments or significant questions
have been received and no substantial changes in the
text of the rule are indicated, the Executive Director
for Operations will arrange for publication of the amend-
ment in final form.

¢. That the information collection requirements in this
proposed rule will " be submitted to the Office of Manage-
ment and Budget as a part of the general clearance for
10 CFR Part 50.

d. That, pursuant to § 51.5(d) cf Part S1 of the Commis-
sion's regulations, neither an environmental impact
statement nor a negative declaration need be prepared
in connection with the amendment since the amendment is
nonsubstantive and insignificant from the standpoint of
environmental impact.

e. That the Subcommittee on Energy and the Environment of
the House Committee on Interior and Insular Affairs,
the Subcommittee on Energy Conservation and Power of
the House Committee on Energy and Commerce, the Sub-
committee on Environment, Energy and Natural Resources
of the House Committee on Government Operations, and
the Subcommittee on Nuclear Regulation of the Senate
Committee on Environment and Public Works will be
informed.

7. That the Federal Register Notice of proposed rulemaking
will be distributed directly to power reactor licensees/
permit holders, applicants for a constrction permit for
a power reactor, public interest groups, and nuclear
steam system suppliers.
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g. That a public announcement (Enclosure C) prepared by
PR the Office of Public Affairs will be issued when the
Federal Register Notice is filed with the Office of the
Federal Register.

Scheduling: Recommend affirmation at an open meeting..

William J. Dircks
Execative Director for Cperations

Enclosures:
Notice of Proposed Rulemaking
Value/Impact Statement
Draft Public Announcement ek
Analysis with Respect to Review

of Regulations
Draft Regulatory Guide 1.89 (Rovised)

m OoOm>»
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NUCLEAR REGULATOR' COMMISSION
10 CFR Part 50

Environmental and Seismic Qualification of Electric Equipment
for Nuclear Power Plants

AGENCY: Nuclear Regulatory Commissien.
ACTION: Proposed Rule.

SUMMARY: The Nuclear Regulatory Commission is proposing to amend its
regulations applicable to nuclear power plants to clarify and strengthen
the criteria for environmental and seismic qualification of electric
equipment. Specific qualification methods currently contained in
natignal standards, regulatory guides, ancd certain NRC publications for
equipment gualification have bee- given aifferent interpretations and
have not had the legal force of an agency regulation. The proposed rule
would codify these qualification methods and clarify the Commission's

requirements in this area.

DATES: Comment pericd expires (60 days after publication in the Feceral
Register). Comments received will be considered 1f it is
practical to do so, but assurance of consideration cannot be given except

as to comments received on or before this date.

ADDRESSES: Written comments and suggestions may be mailed to the
Secretary of the Commission, Attention: Docketing and Service Sranch,
U.S. Nuclear Regulatory Commission, washingten, D.C. 20835, or hana-

delivered to the Commission's Public Document Room at 1717 H Street Nw.,

)y

Enclosure A
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wWashington, 0.C., between the hours of 8:30 a.m. and 4:45 p.m. on normal

work days.

FOR FURTHER INFORMATION CONTACT: Satish K. Aggarwal, Office of Nuclear
Regulatory Research, Electrical Engineering Branch, U.S. Nuclear Regula-
tory Commission, Washington, 0.C. 20555, Tolcphon; (301)443-5948.

SUPPLEMENTARY INFORMATION: Nuclear power plant equipment important to
safety must be able to perform the 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 Utili-
zation Facilities"; in Criterion III, "Design Control," and Criterion XI,
“"Test Control," of Appendix B, "Quality Assurance Criteria for Nuclear
Pow;r Plants and Fuel Reprocessing P1ant;.“ to 10 CFR Part 50; and in

10 CFR 50.55a(h), which incorporates by reference IEEE 275-1971,*
“Criteria for Protection Systems for Nuclear Power Genarating Stations."
fhis requirement is applicable to equipment located inside as well as
outside the containment.

The NRC nas used a variety of methods to ensure that these general
requirements are met for electric equipment important to safety. Prior
to 1971, qualification was based on the fact that the electric compcnents
were of high industrial quality. For nuclear plants licensed to cperate
after 1971, qualification was judged on the basis of IEEE 323-1871. For
plants whose Safety Evaluation Reports were issued sipce July 1, 1974,

the Commission has used Regulatory Guide 1.89, "Qualificaticn of Class IE

‘ -
Incorporation by reference approved oy the Director of the Office of

Federal Register on January 1, 1981. C(Copies may be obtained from the
Institute of Electrical and Electronics Engineers, Inc., 345 East 47th
Street, New York, N.Y. 10017.

2 ) Enclosure A
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Equipment for Light-Water-Cocled Nuclear Power Plants," which endorses
| IEEE 323-1974,* “IEEE Standard for Qualifying Class 1f Equipment for
Nuclear .Power Generating Stations," subject to supplementary provisions.

Currently, the Commission has underway a program to reevaluate the
gqualification of electric equipment important to safety in all operating
nuclear power plants. As a part of this program; more definitive criteria
for environmental qualification of electric equipment have been developed
by the NRC. A document entitled "Guidelines for Evaluating Environmental
Qualification of Class 1E Electrical Equipment in Operating Reactors"
(DOR Guidelines) was issued fn November 1979. In addition, the NRC has
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 323-192} and the second for plants reviewed in accordance with
[EEE 323-1974.

By its Memorandum and Order CLI-80-21 dated May 23, 1580, the
Comnission directed the staff to proceed with a rulemaking on environ-
mental qualification of safety-grade equipment and to address the gques-
tion of backfit. The Commission also directed that the DOR Guidelines
and NUREG-0588 form the basis for requirements licensees and applicants
must meet until the rulemaking has been compieted.

This proposed rule is generally basec on the reguirements of the
Division of Operating Reactors (DOR) Guidelines and NUREG-0588. Also
included are requirements pertaining to (a) seismic amd dynamic qualifi-
cation, (b) accident monitoring instrumentation (Regulatory Guide 1.97,

“Instrumentation for Light-water-Cooled Nuclear Power Plants to Assess

3 Enclosure A
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. Plant Conditions During and Following An Accident," (c) associated cir=
cuits (Regulatory Guide 1.75, “Phys{cai Iﬁ&cpondonce of Electric S}itens).
(d) control systems and (e) certain equipment based on lessons learned
from TMI. In the area of dynamic qualification, the NRC staff is concerned
about hydrodynamic loads due to accident conditions (for example, hydro-
dynamic loads resulting from pressure suppression pool operation in BWR
plants). The requirements for environmental qualification will apply to
operating nuclear power plants and all future nuclcnr power plants. How=
ever, the requirements of seismic and dyhanic qualification will apply to
nuclear power plants whoso-aaplicaiions for -construction permit or operat-
ing license is made after the proposcd rule becomes effective.

The scope of the proposed rule does not include all electric equipment
important to safety in its various gradations of importance. It includes
thiﬁ porti.on of equipment important to safety commonly referred to "Class 1E"
equipment in IEEE national standards and some additional non-class 1E equip-
ﬁ:nt and systems whose failure under extreme seismic or environmental condi-
tions could prevent the satisfactory accomplishment of safety functions by
the accident mitigating equipment.

Included in the proposed rule are specific technical reguirements
pertaining to (a) qualification parameters, (b) qualification methods,
and (¢) documentation. Qualification parametars include temperature,
pressure, humidity, radiation, chemicals, submergence, vibration and
seismic forces. Qualification methods include (a) testing as the
principal means of qualification and (b) analysis and.operating experi-
ence in lieu of testing. The proposed rule would require that the qualifi-

cation program include synergistic effects, aging, margins, radiation,

4 . Enciosure A
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and environmental conditions. Also, a reccrd of qualification must be
maincained. “egulatory Guide 1.89 is being revised to describe methods
acceptable to the NRC for meeting the provisions of this proposed rule
and to include a 1ist of typical equipment covered by this prop.sed rule;
a draft of the proposed revision is being published for public comment
concurrently with the proposed rule.

The proposed rule will codify tha Commissicn's current requirements
for the environmental and seismic quaiification of electric equipment.
Upon publication of a final rule (expected January 1983), the OOR guide-
1ines and NUREG-0588 will be withdrawn.

To provide adequate assurance of public safety, NRC is considering
expansion of the scope of this proposed rule to include additional electric
equipment important to safety. This-Qill also include consideration of
backfitting the requirement of seismic and dynamic gqualificaticn to
qgerating nuclear power plants. These matters will be the subject of a

future rulemaking.

Paperwork Reduction Act

The proposed rule contains recordkeeping requirements that are
subject to review by the O0ffice of Management and Bucdget (OMB). As
required by P.L. 96-511, this proposed rule will be submitted to CM8 for

. learance of the recordkeeping requirements.

Regulatory Flexibility Statement

In accordance with the Regulatory Flexibility Act of 1580, 5 U.S5.C.
8605(b), the Commission hereby certifies that this rule, if promulgated,

will not have a significant economic impact on a substantial number of

5 Enclosure A
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smal] entities. This proposed rule affects the method of gualification
. of electric equipment by ut111t1¢s.- Utilities do not fall within tho
definition of a small business found in Section 3 of the Small Business
Act, 15 U.S.C. 632. Additional testing required under this rule will
generate business for small entities engaged in environmental testing.
In the event that this regulation imposes any unfair economic burden upon
any small entity, public comments are invited.

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy

Reorganization Act of 1974, as amended, and section 553 of title S of
the United States Code, notice is hereby given that adoption of the

following amendment to 10 CFR Part 50 is contemplated.

10 CFR Part 50

"1. The authority citation for 10 CFR Part 50 reads as follows:
AUTHORITY: Secs. 103, 104, 161b and i, 182, 183, 189, 68 Stat. 936, 937,
948, 053, 954, 955, 956, as amended (42 U.S.C. 2133, 2134, 2201(b) and (i),
2232, 2233, 2239); secs. 201, 202, 206, 88 Stat. 1243, 1244, 1246 (42 U.S.C.,
5841, 5842, 5846), unless othe~‘se noted. Section 50.78 also issued under
Sec. 122, 68 Stat. 933 (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). Sec-
tions 50.100-50.102 issued under Sec. 186, 68 Stat. 955; (42 U.S.C. 2236).
For Purposes of Sec. 223, 68 Stat. 958, as amended; (42 U.S.C. 2273),

§ 50.54 (i) issued under Sec. 161i, 68 Stat. 949; (42 U.S.C. 2201(i)),
§§ 50.70, 50.71 and 50.78 issued under Sec. 16lo, 68 §£at. 9580, as

amended; (42 U.S.C. 2201(0)) and the Laws referred to in Appendices.

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

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

(a) Except as noted in paragraph (g) of this section, each holder
of or each appiicant for a license to operate a nuclear power plant shall
establish a program for qualifying the electric equipment as defined in
paragraph (b) of this section.

(b) Electric equipment and systers covered by this section include
electric equipment and systems that are essential to emergency reactor
shutdown, containment isolation, reactor core cooling, and containment
and reactor heat removal or that are otherwise essantial in preventing
significant release of radioactive material to the environment. Included
is equipment (1) that performs the above furctions autcmatically, (2) that
is Jscd by the operator to perform these functions manually, and (3) whose
failure can prevent the satisfactory accomplishment of one or more of
the above safety functions.

(¢) The applicant or licensee shall prepare a list of all eleciric
equipmen* covered by this section and maintain it in a central fils.

This list of equipment must, as a minimum, include:

(1) The performance characteristics and integrity requirements
under conditions existing during normal and abnormal operation and curing
design basis events and afterwards, and the lengths of the pericds during
which the integrity must be maintained.

(2) The range of voltage, fregquency, load, and other electrical
characteristics for which the performance specified in accordance with

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

7 Enclosure A
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(3) The environmental conditions, including temperature,
pressure, humidity, radiation, chemicals, submergence, vibration, and
seismic forces and the predicted variations of these environmental condi-
tions with time, at the location where the equipment must perform as
specified in accordance with paragraphs (c)(1l) and (2) of this section.
(d) The electrical squipment qualificaticn program must include
the following:
(1) Temperature and Pressure. The time-dependent temperature
and pressure at the location of the equipment must be established for the
most Timiting of the applicable postulated accidents and must be used as
the basis for the environmental qualification of electric equipment.
(2) Humidity. Time-depencent 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 Timiting mode of
STant operation (e.g., containment spray, emergency core cooling, or
recirculation 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 a single fajlure in the spray system
must be assumed.

(4) Radiation. The radiation environment must be based on
the type of radiation and the dose arid dose rate of the radiation environ-
ment expected during normal operation over the installed life of the
equipment plus the radiation environment asscciated with the most severe
design basis event during or fecllowing which the eguipment is required
to remain functional, including the radiaticn resulting from recirculat-

ing fluids for equipment located near the recirculating lines.

8 ; Enclosure A
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(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. Aging considerations based on
seismic and dynamic loads must include a justifiable number of operating
basis earthquakes and other dynamic (cyclic) loading effects. Electro-
mechanicai equipment must be operated to simulate the mechanical wear
@ 4 electrical degradation expected during its installed life. Where
preconditioning to a qualified 1ife equal to the installed life is not
possible, the equipment may be preconditicned to a shorter gualified
life. The equipment must be 1eplaced at the end of its qualified life
unless ongoing qualification of prototype equipment naturally aged in
plant service shows, by artificial aging and type testing, that the item
has additional qualified 1ife. ! J

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

(7) Seismic and Vibratorv Loads.

(i) Equipment must be subjected to the rurces resulting from one
operating basis earthquake and one safe shutdown earthquake. Qther vibra-
tory loads occurring during both normal operation and accidents must be
included. Loads resulting from anticipated operational occurrences or
accidents must be combined appropriately with the seismic loads.

(ii) The characteristics of the applicable input motion must be speci-
fied by respense spectra, time history, or other means, if appropriate.

(8) Synergistic Effects. The preconditioning and testing of equip-

ment must consider known synergistic effects, when these effects are
known to have a significant effect on equipment performance.
(8) Margins. Margins must be applied to account for production

variations and inaccuracies in test instruments. These margins are in

g Enclosure A
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j addition to margins applied during the derivation of the environmental
conditions. | ' |

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

(1) Testing an identical item of equipment..

(2) Testing a similar item of equipment with a supperting 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 egquipment to be
qualified is acceptable. i '

(4) Analysis in lieu of testing in the following cases, subject to
the approval of the NRC--

(i) Type testing is precluded by tpc physical size of the equipment
or by the state of the art; or
(i1) The equipment was installed prior to May 23, 1980.
(f) If an item of electric equipment is to be qualified by test -
(1) The acceptance criteria must be established prior tc testing.
(2) The tests must be designed and conducted to demonstrate
that the equipment can perform its required function as specified in
accordance with paragraph (c)(1) of this section for all conditions as
specified in accordance with paragraphs (¢)(2) and (3) of this section.
The test profile (e.g.. pressure, temperature, radiation vs. time) must
incluide margins as set foarth in paragraph (d)(9) of this section.

(3) The test profile must be either (i) a singie profile that
envelops the environmental conditions resulting from any design basis
event during any mode of plant operaticn (e.g., a prcfile that envelops

the conditions produced by the postulated spectrum of main steamline

10 . Enclosure A



et o et s

(7580-01]
9/18/81

break (MSLB) and loss-of-coolant accidents (LOCA)) or (ii) separate pre-

files for each type of event (e.g., scparaia'prof11os for the MSLB8 icci-
dents and for LOCAs).

(4) The same piece of equipment must be used throughout the
complete test sequence under any given profile.

(5) Seismic and vibratory load testing must use:

(i) Multifrequency and multiaxial input motions unless adequate
justification for using a single-frequency input motion or a single-axis
input motion is provided.

(i1) A test mounting that simulates the actual service mounting
and does not cause any significant extraneous dynamic coupling to the
equipment being tested.

(ii1) An actual input motion that can be demonstrated to equal or
exé‘cd the anticipated input motion. The duration of each test must equal
or exceed the strong motion porticn of the design earthquake and other
d;namic lbads due to accident conditicns.

(g) A1) operating nuclear power plants must meet the reguirement of
environme~tal qualification of electric equipment by June 30, 1983. The
aging considerations based on seismic and dynamic loads of paragraph (d)(5)
of this section and reguirements for seismic and vibrating locads of para-
graph (d)(7) of this section apply only to nuclear power plants whose
application for a construction permit or an operating license is made

after (effective date of the rule).

(h) A record of the qualification must be maintained in a central

file to permit verification that each item of electric aquipment covered

11 Enclosure A



[7590-01]
9/18/81
by this section (1) is qualified for its application and (2) meets its
' specified performance requirements when it is subjected to the conaitions
predicated to be present when it must perform its safety function up to
the end of its qualified life.
Dated at this day of , 1981.

For the Nuclear Regulatory Commission.

Samuel J. ChiTK
Secretary of the Commission

E 1
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B B G e —————

VALUE/IMPACT STATEMENT

‘o

1.  PROPOSED ACTION

1.1 Description

The applicant (licensee) of a nuclear power plant ‘- reguired by the
Commission's regulations to verify that structures, systems and components
important to safety will perform their intended functicns in spite of the
environments that may result from the ant1cipa£od operational occurrences or
postulated accidents. This verification includes environmental and seismic
gqualification by test, operating experience, and analysis, or a combination
of these. The proposed rule sets forth the Commission's requirements for the
qualification of electric equipment by test and analysis.

1.2 Need for Proposed Action

The current general requirements for qualification of electric equipment
import;;t to safety are found in General Design Criteria 1, 2, 4, and 23 of
Appendix A to Part 50; Section III and XI of Appendix B to Part 50; and 10 CFR
50.55a(h), which incorporates by reference IEEE 279-1971,* “"Criteria for Protec-
tion System for Nuclear Power Generating Stations.” The NRC has used several
methods to ensure that these general reguirements are met for electric equ’pment.
Prior to 1971, 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 IEEE 323-1971. Hc.ever, no
regulatory guide was ever issued endorsing IEEE 323-1871, although some of the
plants referenced the standard in their licensing submissions to the Commission.
For the plants whose safety evaluation reports were issued after July 1, 1974,
the Commission has issued Regulatory Guide 1.89 which endorses IEEE 323-1974 %
subject tc supplementary provisions.

XCopies can be obtained from the Institute of £lectrical and Electronics
Engineers, Inc., 345 East 47th Street, New York, N.Y. 10017.
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Current] , the Commission has underway a program to reevaluate the gquali-
fication of .lectric equipment in all cperating reactors. As part of this
program, the staff has developed more definitive criteria for the environmental
qualification.” The Division of Operating Reactors (DOR) issued "Guidelines for
Evaluating Environmental Qualification of Class IE Electrical Equipment in
Operating Reactors" in November 1979. In addition, for reactors under licens-
ing review, the staff has issued NUREG-0588, "Interim Staff Position on Environ-
mental Qualification of Safety-Related Electrical Equipment."

In its Memorandum and Order CLI-80-21 issued on May 23, 1980, the Commis-
sion endorsed the staff's actions to use the DOR Guidelines to review operating
plants and NUREG-05£3 to review plants under licensing review. Further, the
Commission ordered that these two documents form the basis for requirements that
licensees and applicants must meet in order to satisfy those aspects of Appen-
dix A to 10 CFR Part 50 that relate to the environmental qualification of elec-
tric equipment. The Commission alsc ordered that licensees of operating reac-
tors must comply with these requirements so that the applicable equipment in
all operating plants will meet the DOR Guidelines or NUREG-0S88.

The Commission also noted that the guidc1§ncs and NUREG-0588 apply pro-
gressively less strict standards to older plants and that this problem is
best resolved by a rulemaking. The purpose of the proposed rule is to codify
the cu;;ent NRC practice with respect to qualification of electric equipment.
The proposed rule will apply the same uniform performance criteria for environ-
mental qualification to all operating nuclear power plants and plants for which
application has been made for a construction permit or an opzrating license.

1.3 Value/Impact of Proposed Action

1.3.1 NRC Operations
Since regulations specifically setting forth requirements for the qualifi-

cation of electric equipment in new and operating plants have never been issued,
the propcsed action should result in more effective effort oy the staff in
reviewing applications for construction permits and opcratiﬁg licenses and in
the backfitting of the these requirements to cperating plants. The proposed
action will codify an NRC position by taking advantage of previous staff effore
(1) in completion of a generic activity (A-24), "Qualifization of Class 1E
Safety-Related Equipment," (2) in the preparation of the DOR Guidelines and
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NUREG-0588, (3) in IEEE standards committee work, and (4) in the development,
fundinq, and monitoring of related research programs.

There should be 1ittle impact on the staff at the time the rule is approved.
Approximately two man-years of effort is anticipated in preparation of the rule.

1.3.2 Other Government Agencies
Not applicable, unless the government agency is an applicant.

1.3.3 Industry
The licensees and applicants currently must meet the requirements for

qualification of electric equipment in accordance with the Commission's
Memorandum and Order CLI-80-21. The requirements pertaining to sefsmic and
dynamic qualification will not apply to operating nuclear power plants. If
the final rule is published as now proposed, the rule will not have signifi-
cant impact on industry because of backfit.

The value of this rule is that the industry will have clearly specified
requirements to follow with respect to the gqualification of electric equipment
for new and existing plants. This, in turn, sﬁould ease the licensing process
for industry by eliminating delays resulting from misinterpretation of NRC's
requirgﬂents.

1.3.4 Public

The proposed action will improve public safety by further ensuring that
electric equipment will perform its safety functions in spite of environments
that may result from design basis events. These is no perceived. impact on
the public.

1.4 Decision on Proposed Action

The proposed action has been mandated by the Commission in its Memorandum
and Order CLI-80-21 dated May 23, 1980.

2. TECHNICA. APPROACH

ie

During the course of rule development over the next twc years, it is not
anticipated that significant technical improvement over the material in the
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O0R Guidelines and NUREG-0588 will be forthcoming from national standards
cocmmittees. In fact, a proposed revision (update) to IEEE 323-1974 is based
on the technical material in NUREG-0588. Additional new material may, however,
be .developed as a result of the various equipment qualification research pro-
grams currently underway. Therefore, the technical approach will be to codify
the programs of the DOR Guidelines and NUREG-0S88 as applied at the time the
final rule is published, with additional supplementary material to reflect
acceptable technical advances in this area.

3.  PROCEDURAL APPROACH

Rulemaking has been mandated by the Commission in its Memorandum and Order
cited aove. = -

4.  STATUTORY CONSIDERATIONS

4.1 NRC Authority s

Authority for this rulemaking 1§ derived from the Atouic Energy Act of
1954, as amended, and the Energy Reorganization Act of 1974, as amended.
-

4.2 Need for NEPA Assessment

The proposed action does not require an envirenmental impact statement ‘n
accordance with 51.5(d)(3) of 10 CFR Part S1.

S.  RELATIONSHIP TO OTHER EXISTING OR PROPOSED REGULATIONS OR POLICIES

No conflicts or overlaps with requirements promulgated by other agencies
are foreseen.

5.  SUMMARY AND CONCLUSIONS

This rulemaking mandated by the Commission should be initiated immediately
and conducted in a timely manner.
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NRC PROPOSES RULEMAKING ON ENVIRONMENTAL AND SEISMIC
QUALIFICATION OF ELECTRIC EQUIPMENT

‘-

The Nuclear Regulatory Commission is proposing a rule on Environmental
and Seismic Qualification of Electric Equipment.

The current requirements for qualification of structures, systems, and
components important to safety are contained in General Design Criteria 1, 2,

4, and 23 of Appendix A to Part 50, Criterion III and XI of Appendix B to Part S50
and paragraph 50.55a(h) of 10 CFR Part 50. These are general requirements stat-
ing the principle that structures, systems, and components important to safety

in a nuclear power plant must be designed to accommodate the effects of envi-
ronmental conditions and that design control measures such as testing must be
used to verify the adequacy of design. -

Spoé{fic qualification methods have evo1v;d over the past decade to ensure
that these general requirements are met for electric equipment. Although docu-
mented in various national standards, regulatory guides, and NRC publications,
these ;peciffc methods have not been codified in NRC's regulations.

The proposed rule would codify the current NRC practice with respect to
qualificaticn of electric equipment. Regulatory Guide 1.89 on this subject is
being revised to provide guidance on methods acceptable to the NRC for meeting
the requirements of the proposed rule for the environmental qualification of
electric equipment.

The full text of the proposed rule is being published in the Federal

Register on . Interested persons are invited to submit written
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comments and suggestions on the proposed rule and the supporting value/impact
statement to the Secretary of the Commission, ATTN: Docketing and Service
8ranch, U.S.. Nuclear Regulatory Commission, Washington, 0.C. 20555.

Single copies of the proposed rule and the value/impact statement may be
obtained upon request from Mr. Satish K. Aggarwal, Electrical Engineerirj
Branch, Office of Nuclear Regulatory Research, U.S. Nuclear Regulatory
Commission, Washington, D.C. 20555, Telephone: (301)443-5946.

Copies of the comments received by the Commission will be available for
public inspection at the Commission's Public Document Room, 1717 H Street NW.,

Washington, D.C.
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ANALYSTS WITH RESPECT TO PERIODIC AND SYSTEMATIC REVIEW OF REGULATIONS
(TMI ACTION PLAN TASK 1V.G.2)

SUBJECT: Seclion 50.49 pertaining to environmental and seismic
qualification of electric equipment

Criteria for Periodic and Systematic Review
of Regulations NRC Compliance

1.  The proposed regulations are needed. Specific environmental equipment qualification methods and
criteria currently contained in national stantards, NRC
regulatory guides, and other publications have been given
different interpretations and have not had the legal force
of Commission's regulation. The proposed rule is needed
to clarify and strengthen the meth 4s and criteria for
environmental qualification of electric equipment.

2. The direct and indirect effects of the There will not be any significant cost impact on the
regulations have been adequalely considered. industry because of backfit.

1. Alternative apgroaches have been considered Rule‘aking was chosen as the least burdensome to codify
and the least burdensome of the acceptable the requirements pertaining to environmental qualifica-
alternatives has been chosen. tion of electric equipment.

4. Public comments have been considered and an The proposed rule will be issued for public comments.
adequale response has been prepared. :

5. The regulation is written so that it is under- The proposed rule has been reviewed and edited for the
standable to those who must comply with it. specific purpose of ensuring that the regulation is clear

and can be understood by persons who are required to
comply with it.
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SUBJECT: Section 50.49 pertaining to environmental and seismic

qualification of electric equipment

Criteria for Periodic and Systemalic Review
of Regulations

K

NRC Compliance

6. An estimate has been made of the new reporting
burdens or recordkeeping requirements necessary
for compliance with the regulation.

' A The name, address, and telephone number of a
knowledgeable agency official is included in
Lthe publication.

8. A plan for evaluating the regulation after
its issuance has been developed.

There are no reporting reg irement in the proposed rule.
Additional burden on licants with respect to recordkeep-
ing will result from (a) requirement for a <entral file
under the control of the applicant, (b) expansion of the
central file to include qualification data for the addi-
tional equipment covered by the proposed rule and seismic
qualification data beyond General Design Criteria XVI of
Appendix B te 10 CFR 50.

The Federal Register notice prolul?ating the proposed rule
contains the name, address, and Lelephone r of a
knowledgeable agency official.

Licensee and staff experience with the regulation will be
used to evaluate the regulation. This subpart wiil be
reviewed in the second cycle of NRC's periodic and
systematic review process (1986-1991).
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