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m-ibson's regulations in 10 CFR Parn SO, functions are maintamcd durng and after the vibratory 
Licensing of Production and Utlzation l;round motion associated with the sate shutdown eah
quire that certain structures, systems, and quake or the operating basis earthquake must involve 
in a nuclear power plant be dc4p•ed to the use of either a suitable dynamic analyn., or a suit
e effect3 of narural phenomena such as able qualification teis to demonstrate that structures, 
and that design control measures buch as sybtems, and components cAn withstand the seomic and 
ed to check the adequacy or design. Tiw orheor o"cunent loads.

gpecral requirement is contained in Appendix A, "Gen
eral Design Cnieria for Nuclear Power Plants," to Part 
so; in Critenon Ill, **Design Control," and Critenon 
XVII, -Quality Assurance Records," of Appenoax B.  
"Quality Assurance Cnrtea for Nuclear Power Plants 
and Fuel Reproccuaing Plants," to Part 50. and in 
Appendix A, **Seismic und Geologic Siting Cnicrid for 
Nuclear Power Plants," to Purt 100, "Reucior Sizte 
Criteria " 

In Appendix A to 10 CFR Parn 100, Section VI, 
"Applicauon to Engineering Design," requires that the 
nuclear power plant be desiped No that, if the safe 
shutdown earthquake occurs, certain strucrurc, systems, 
and components will remain tunctionai. These safety
related structures. systems, and components are those 
necessary to ensure (1) the intcgnty of the reactor cool
ant pretssre boundary, (2) the capability to shut down 
the reactor and maintain it in'a safe condiuon, or (3) 
the capability to prevent or mitigate the consequences 
of accidents that could result in offsitc expo:urei 
comparable to the Parn 100 guidelines In Appendix A 
to Pan 100, Section VI(a)(2) requires that structures, 
syteims, and composents of the nuclear power plant 
necessary for continued operation without undue risk to 
the health and safety of the public be designed to re
main functional and within applicable btress and defor
mation limis when subjected to the effects of the 
vibratory motion of an operating basis earthquake in
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Thu regulatory rmudc descnbcv a method acceptable 
to the NRC staff for complying with NRC's regulations 
with respect to seimlic qua&lcation of electric and 
mechanical equipment 

The Advisory Committee on Reactor Safeguards has 
been consulted concerning this guide and has concarred 
in the regulatory position.  

Any inforenation collection actvitiles mentioned in 
thii regulatory guide are contained a4 iequirements in 
10 CFR Paris 50 or 100, which provili the regulatory 
basis for this guide. The information collection require
ments in 10 CFR Pars 50 and 100 have been cleared 
under OMB Clearance Nos. 3150-0011 ansi 3150-0093, 
respectively.  

B. DISCUSSION 

IEEE Std 344-1987, �Recommended Practice for 
Seismic Qualfication 01 Claas 1E Equipment for Nuclear 
Power Generating Stations." was prepared by Working 
Croup 2.5 (Seismic Qualification) of Subcommittec 2 
(Equipment Qualiaicasion) of the Iniritute of Electrical 
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and Elecionic3 Faguineri (IEE) Nuclear Power Ens
nenring Committee, and wa" sub!equently approved by 
the IEEE Standads Board on June 11. 1987.  

The IEEE standard includes principles, procedures, 
and methods of seismic qualification that, Whep satu
tied, will confirm the adequacy of the equipment 
design tot The ptiformsncc of safety functions before.  
during. and after the Wime the safety-relited equipment 
is Nubjected to tugh tresses resulting from deMtn basic 
events For this guide, the design basis events awe the 
loadings unposed by scumic events, the operating basis 
oawthquake (O8E) and the safe shutdown earthquake 
(SSE) It is also necessary ;o combine other dynamic or 
vibratory loads a. pan ot seismic qualification. It is 
recognized that hydrodynamic loads have their primary 
energy content in a frequency rangc greater than that of 
seismic vibrations; however, they are a pan of the 
inplant equipment aging proccs., along with other non
leismtc vibration loade, and therefore %hould be con
%idarcd in scismic testii~g.  

Revision I of this guide was iswued in August 1977.  
Since then, several new technical issues have an.en, such 
as tsemet nt of hydrodynamnac 1o0d1b the limits of 
generic testing, the treatment of rattling, methods of 
qualilying linc-mountea device, and the use of actual 
seismic experience data bases to qualify identical or 
similar equipment. These issues are covered by JEER 
Sd 344-1987, which reflects the state-of-the-art tech
nology. Further, the NRC has extended the application 
of this standard to the qualificaion of mechanical 
equipment on an intcrimn bais In extending tile applica
tion of IEE Std 344-1987 to mechanical equipment, 
the NRC staff recograxz4 that there aw differences in 
q4dalfcdtion methodi for electric and mechanical 
equipntent. Specifically, qualification of mcchaical 
equipment by analysis is pcrmititd when such equip
ment can be modeled to adequately predict ib response.  
The American Society of Mechaniacal Engineers is cur
rently developing a btand'ai for seisnmtc qualification of 
mncharucal tqulpment. Upon publication of thi stan
dard, the NRC staff will review it for &uitability for 
endornement by a revwon to tshE regulatory guide.  

This regulatory gu1de cover, two categont of equip
mne"v (1) safety-related electri (Class IE) equipment 
and saftty-related mechanical equipment, and (2) non
bafety-related equipment whose failure can prevent the 
satisfactory accomplishment of safety functions. Exam
ples of mechanical equpment within the scope of this 
guide Arr valves, valve opcrato•. pumps, compressors, 
chillers, air handlers, tans, blowers, fuel rod assemblies, 
ana control rod drive mechanibms 

IEEE Sid 344-1997 recognizes the use ot justified 
experience data as a method for seismic qualifcation

* . This m•et of quhljoiarion Will be evaluated by the 
.11R 04a a caae-Wca. bosi 

IEEE Ssd 344-1987 vfmwnces other standards That 
contain valuable informmon. Thou refcnsewu stanoaros 
not endorsed by a regulatory guide or incorporated into 
the reguldUon, if used, awe to be used in a manner 
consistent with current regulations 

C. REGULATORY POSITION 

The procedures described by IEEE Std 344-1987, 
"'Recommended Practice for Seismic Qualfcation of 
Class I E Equipment $or Nuclear Power Generating 
Stationm," are acceptable to the NRC staff for satisfying 
the Commnionr' regulations pertaining to scismic 
quahfication of electric and mechanical equipment 
suluect to the following.  

For mechanical equipment, thermal distortion effects 
on opcrabibty should bc considered, and loads imposed 
by the attached piping should also be accounted for.  

It dynamic testing of a pump or a valve assembly Is 
impracticable, static testing of the assembly is acceptable 
provided that (1) the end loadings are applied and are 
equal to or greater than postulated event loads, (2) all 
dynamic amplification effects are accounted for, (3) the 
component is in the operatins mode during and after 
the application of loads, and (4) an adequate analysis is 
made to show the validity of the static application of 
loads.  

D. IMPLEMENTATION 

The purpose of this section is to provide izaforinition 
to applscantb and liccrnes regar•dng the NRC staf's 
plans for using this regulatory guide.  

Except in those cases in which the applicat or 
lcenscc proposes an acceptable alternative method for 
complying with specilied portions of the Commission's 
regulations, the methods described herein will be used in 
the evaluation of srisnmc qualification of electnc and 
mechanical equipment for the following nuclear power 
plant.  

I. Plants for which the construction permit is isued 
after June 30. 1988.  

2 Plants for which the operating license application is 
docketed after December 30, 1988.  

3. Plants fox which the applicant or licensec voluntarily 
commits to the provisions of this guidc.  

I
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- -• •/ALJUIIMPACT STATEMENT

BACKGROUND 

IEEE Sid 344-1975, �Recommended Practice for 

Seisruc Qualification of Class IE Equipment for Nuclear 

Power Generating Stationm," was approved by the IEEE 

in January 1975. In August 1977. the NRC staff issued 

Revision I to Regulatory Guide 1.100, which endorsed 

IFEE Std 344-1975, subject to four exceptions Since 

then the staff has worked with the IEEF in developing 

IEEE Sid 344-1987. Ah i result of tbcsc efforts, the 

exceptions to IEEE Std 344-1975 have been satsfacto

rily resolved.  

IEEE Sid 344-1987 also addresses several recent 

tehxical ibsues, for example, ueatment of hydrody

nanmc loads, the limits of genenc testing, the treatment 

of rattling, methods of qualifying hnc-mounted devices, 

and the use of actual scir'nac experience data bases to 

qualify idcnucal or similar equipment. IEEE Sid 344

1987 thus reflectu the state-of-thv-rt: technology.  

ts-•ance of Revision 2 is consistent with the NRC 

policy of evaluating the latest versions of national 

standards in terms of their suitabhlry for endorwement 

by regulatory guides.  

SUBSTANTIVE CHANGES 

IEEE Std 344-1987 applies to seismic and dynamic 

qualification of Class iE (safety-related electric) equip

ment. The nuclear industry has used this sundard for 

aei5mic quulification of mechanical cquipment as well 

The NRC staff recognizes this fact and intends to 

extend the application of thi standard to seinuic 

qualification of mechanical equipment by this regulAtOry 

guide. Specifically, this regulatory guide covers two

catcr~olnes of equipment. (I) safety-related electric (Class 
IE) equipment and safely-related mechanical equipment, 

and (2) nonafety-related equipment whose failure can 

prevent the satisfactory accomplishment of bwfety func

tions. The regulatory position provides guidancc for 

qualfication of mechanical equipment that is con.Uitent 

with current NRC practice.  

Regulatory Positions C.A to C.4 in Revision I at not 

included in Revision 2 because they have been incorpo
rated in IEEE Std 344-1987 as followt:

Regulatory Position in 
Rev. 1 of this Guide 

C.I 
C.2 

C.3 
C.A

IEEE Sid 344-1987 Section Number 

6.3 
7.6.2 1 
7.625 
103 2(6)

VALUE 

This guide cndotses the latest version of a national 

standard and reflects the current state-cf-the-art tech

nology. The guide should also enhance the licensing 

proceaS 

IMPACT 

Although the scope of t:h revision h4s been ex

tended to rnclade seismic qualification of mechanical 

equipment. the requirements axe consistent with NRC 

current licensing practice Thus, this rc-ula4OrY g4ide 

does not impose 4ny new requirements or costs on 

licensees or applicants
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