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REGULATORY GUIDE 1.100
(Task EE 1085)

FOR NUCLEAR POWER PLANTS

A. INTRODUCTION

The Commission’s reguletions in 10 CFR Pamt 50,
“Domestic  licensing of Production uad Unlzation
Facilines," requue that certain structuges, systems, and
components in a nuclear power plant bt desymed o
withstand the «cffects of naturd phenomenk such as
carthquakes and that design control measures such as
1esung bs used 10 check the adequacy of design. Thus
general requirement is contained i Appendix A, “Gen-
eral Deugn Onteria for Nuclewr Power Mlants,” to Parnt
50; in Crrenon IIf, “Design Control,” and Crtenion
XV, *“Quality Assurance Records,” of Appenair B,
“Quality Assurance Cntens for Nuclear Power Plants
aud Fuel Reprocesing Plents,” 1o Part S0, and in
Appendix A, “Seismic und Geologic Siung Cnreria for
Nuclear Power Plants,” w0 Part 100, —“Reuctor Site

. Criteria ™
In Appendix A to 10 CFR Pam 100, Scction V],
“Applicanon (o Engneering Design,” requures that the
nuclear power plant bt deugned so thag, if the safe
shutdown earthquake occurs, certuin strucrures, systems,
and components will remain funcnonsl. These safery-
rcluted structures, systems, and components are thase
necessary to easure (1) the integnty of the resctor coal-
ant pressure boundary, (2) the capability to shut down
the rcactor wnd maintain it in a safe condiuon, or (3)
the capability 1o prevent or mitigete the consequences
of uccidents that could result in offsitc  exposures
comparable 310 the Pant 100 puidelines In Appendix A
to Part 100, Secuop VI(a)(2) requircs that swuctures,
systems, and compoaents of the nuclear power plant
necessary far continued operation without undue risk 1o
the heulth snd sufety of the pubhc be deaigned to re-
main functional sad within applicable syess und defor-
manon limirs when subjected to the effecrs of the
wvibratary mouon of an operuting basis ecarthquake in
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ing method used 10 onsure that the required sufoty
functions are mawntawned dunng wnd after the vibratory
ground mouon ussaciated with the safe shutdown eturth-
quake or the opersting basis carthquake must involve
the usc of ejther a suitable dynamic analysis or a suit-
able qualification test to demonstute that structures,
systems, und components can withstand the sepxmic and
other concurrent loads.

This regulatory pwide descnbes 2 method acceptable
to the NRC stuff for complying with NRC's regulations
with sespect 10 seismic qualihcation of electric and
mechanicul equipment

The Advisory Comnuttee on Reactor Safegunrds has
been consulted concerning this gnde and has concurred
in the regulatory position.

Any information collccuon acuvitics mentianed in
this regulstory puide sre contwined a sequirements in
10 CFR ¥ams 50 or JON, which proviac the regulstory
baus for this guide. The information collecnion require-
ments sn 10 CFR Parts 50 and 100 have been cleared
under OMB Clearence Nos. 31500011 ana 3150-0093,
Tespectively.

B. DISCUSSION

1EEE Std 344-1987, “Recommended Practice for
Seismic Qualification ot Class 1B Equipment for Nuclesr
Power Generanung Stations,””* was prepared by Working
Group 2.5 (Sesmic Qualificanon) of Subcommitter 2
{Fquipment Qualitication) of the Institute of Elcctncal

*Copies may be oObtained from the lnstitute of Electnesl
and Elecrronics Engnecnn, IEEE Service Conter, 445 Hoes Lanc,
P.O. Box 1331, Pacataway, NJ 083SS,
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and Electronics Enpaoters (JEEE) Nuclear Power Eng

neenng Commitreg, and was subatquently approved by
the 1EEE Stundards Baard on June 11, 1987,

The 1EEE siandard includes pnnciples, procedures,
and methods of saismic qualificauion thst, whep sapn-
tied, will confinm the adequacy of the equipment
desipn for the performence of safety functions before,
dunng, and afrer the ume the safety-related equipment
is subjected to fugh oUesses resulung from deapn busis
cvents For this guide, the design basis cvents are the
loadings mmposed by sciymic evenls. the operatling batus
varthquake (OBE) and the safc shutdown curthquuke
{SSE) Tt 1s slso necessary 1o combine other dynamic ot
vibratory losds as parr o} scismic qualificsuon. It s
recognized that hydrodynamic loads have their primary
cnergy content in ¥ {requency range greatcr than that of
seismic wibrations; however, they are a parnt of the
inplant equipment aging proccss, along with other non-
seismic vibrauon loads, and thercfore should be con-
saidered an sesmic festing.

Revision | of this guide was issued in August 1977,
Since then, scveral new technical issues have ansen, such
#s reatment of hydrodynamic loads, the limirs of
pencnic tesiing, the réstment of rattung, methods of
quslitying hnc-mountea devices, and the use of actus!
seismic  expenence dats bases to quulfy identical or
simuar cquipment. Thesc issues are covered by 1EEF
Std 344-31587, which reflects the state-of-the-art tech-
nology. Furiher, the NRC has extended the application
of thus standard 10 the quilification of mechanical
cquipment on an interim busis In extending the applica-
uon of IEEE Std 344-1987 1o mcchanica] equipment,
the NRC staff yocognuzes that there are differences in
quulificetion methods for clectne und  mechanical
cquipment. Speafically, yuabficatton of mechemcal
equipment by analysis & permutied when such equip-
menr can be modeled 10 adequalely predict ifs fesponsc.
The Amcrican Society of Mechanical Enginecss is cur-
rently developing a standsta for seisimc qualificanion of
mechanucal cquipmeni. Upon publication of this stan-
dard, the NRC staff will review it for suitability for
endonemeont by 4 revision to this regulstory guids,

This regulstary pwde covers Iwo categonss of equip-
ment (1) sufety-related clectne (Clsss 1E) equipment
and safcty-related mechamcal equipment, and (2) non-
safety-related equipment whose falure can prevent the
satsfactory sccomplishment of safety funcrions. Exam-
ples of mechanical squipment within the scope of this
guide are valves, vulve operators, pumps, COMPresyors,
chuliers, wr handlers, fans, blowers, fuel rod assemblies,
ana control rod dnve mechanisms

JIEEL S1d 344-1987 recognizes the use of jusufied
expencnce dats as 2 method for seismic qualificution

) :190:2

- . This method of quglification will be evaluated by the

NRE studf 00 & case-by-case hasls

IEEE Std 344-1987 rofwapces other standards thas
contdin valuable informanon. Thosc referenceu stanauras
not endorsed by a regulatory guide or incorparated into
the repulations, if used, are to be used in a nanner
consistent with current regulsuons

C. REGULATORY POSITION

The procedures described by IEEE Std 344-1987,
“Recormmended Practice for Seaismic Quubfication of
Class 1E Equpment for Nuclear Power Generating
Stations,” are acceptable to the NRC stuff for sausfying
the Commusion's regulstions pertaining (o scismic
ynalification of electric and mechanical equpment
sutyect to the follomng.

For mechanical equipment, thermal dustortion cffects
on opcrebility should be considered, und loads imposed
by the agtached piping should also be accounted for.

I} dynamic tesnng of a pump or a valve assembly is
impracticable, stauc testing of the ussembly is scceptable
provided that (1) the end Joudings sre applisd und aye
cqual to or geater than postulated cveat loads, (2) all
dynamnic amplfication effecta are accounted for, (3) the
component is in the opesanng mode dunng and afrer
the applicution of loads, and (4) an adequate analysis is
made 1o show the validity of the static applcauon of
losads.

D. IMPLEMENTATION

The purpose of this secuon is to provide informetion
to applicants and lhccnsees segarding the NRC staff’s
plans for using this regulatory guide.

Except in thoss cases in which the applicunt or
lcensce proposes un acceptable alternative method for
complying with specified portions of the Commission’s
repulations, the methods descnbed heptin will be used in
the ecvaluastion of scismic qualification of electfic and
mechanical equpment for the following nuclear power
plants.

1. Plunts for which the construction permut is assucd
after June 30, 1988,

2 Pants for which the operating hcense application is
dockered after December 30, 1988,

3. Plants for which the applicant or licensee voluntanly
commirs to the provisions of this guade,
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BACKGROUND

IEEE S1d 344-1975, “Recommended Practice for
Sewsmuc Qualfication of Class 1E Equipment for Nuclear
Power Genersting Statioms,” was spproved by the 1BEE
in January 1975. In August 1977, the NRC stuff issued
Revision 1 1o Regulutory Guide 1.100, which endornsed
1EBE Std 344-1975, subject 1o four excepnons Since
then the staff has worked with the IEEE 1n doveloping
IEEE Std 344-]1987. A u result of thex efforts, the
oxceptions to IEBE S§td 344-1975 have been sausfacto-
nly resalved.

[EEE Std 344-1987 ulso addresses several recent
techmueal isues, for example, treatment of hydrody-
namic loads, the limits of pgenenc Iesung, the treatment
of ranling, methods of qualfying Iine-mounted devices,
and the use of scrual scibmic experience dula basés 10
qualify idenucel or similar cquipment. IEEE Std 344-
1987 thus reflects the state-of-the-art technology.

tssuance of Revision 2 13 consistent wath the NRC
policy of cvaluatng the latest versions of national
srandards in terms of thewr suitebility for endonement
by regulatory guides.

SUBSTANTIVE CHANGES

IEEE S§td 344-1987 applies to seismic und dynamic
quulification of Qass 1E (safety-related electric) equip-
ment. The nuclear industry has used this standard for
seismic qualificanon of mechamcal equipment as well
The NRC staf{ secognizes this fact and intends to
extend the application of this standard 1o semic
qualification of mechanical equipment by this Jegulstory

guide. Specifically, this zegulatory guide covers Iwo

catcgories of equipment. (1) safety-related slectnic (Class
- 1E} equipment and sufery-related mechanical equipment,
snd (2) non-safety-related equipment whase failure can
prevent the sausfactory accomphshment of sufety func-
tions. The regulatory position provides guidance for
qualification of mechanical equipment thut 1 consirrent
with cutrent NRC practice.

Regulatory Positions C.1 to C.4 m Rewiston 1 are not
mcluded in Revision 2 because they have been incorpo-
ratcd 1 JEEE Std 344-1987 as followa:

IEEE Swd 344-1887
Sectian Number

Regularory Potition in
fiey, 1 of thus Guide

cl 6.3

c2 7621

c3 7625

C4 103 2(6)
VALUE

Ths puide cndosses the lutest venion of a nutional
standard and reflects the cumrent state-of-theart tech-
nology. The guide ghould also enhence the Lceensing
process

IMPACT

Although the scopt of this rewsion has been ex-
tended 1o include sesmac qualificanon of mechanical
equipment, the requuements are conastent with NRC
current licensing pracuce  Thus, thus regulatory guide
does not impost 4ny new requirements ar costs on
licensces or applicants
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