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SEISMICDESIGN CLASSIFICATION*

A.. NTRODUCTIONi

General Design, Criterion:, -iDesign.: Bases .for
Prtetioi gint aurIPhenome~na," of. Appendix A

t'io 0 CFR Part. 50i"General Design Criterinfjor Nuclear
. .Pto•er Plants,' requires.. that'- niuclear power plant

strutictures.v.sciins.tand cormpihcits imtportant to safety:
S. be 'designed to withstand the effects of. earthquakes

..Without. loss of%"capability ito perform their safety
!functions

Appendix B t). 10 CFR Part 50, -'.Quality Assurance
Criteria for Nuclear Power Plants and)[FiuelReprocessing

.:Plants."- establishes qtuality assurance.ý:reqtiirerents for
the design..construction,. and operationO- fnuclear power
plant structures.S Systcms. aprdcvninponenttstfprevcnt
i6t: : ..(mitiigate, m sequenes of. postulaied. accidents
.thlat.iould cause, undue. risk iothte. health and.safety of
the public. The: pertinent requirements of Appendix:B

.apply to all activities. affectingi,the .. safety-related
functions of those structures, systems. and components.

Prioposed Appendix, A to 10 ,CFR Part 100,
"Seismic-and Geologic.Siting Criteria for Nuclear Power
Plhnts" would require t•hat nuclear ptvwer'plant

Structures':: systems, and compone.kits important to safety
.be designed to withstand t cfets of.earthquak

o.,Speclfically, proposed Appendix A. to 10 CFR Part' 100
'- would-requiire that all nuclear power plants bedesigned

so that. if the Safe Shutdown Earthquake'(SSE) occurs.
all structures, systems. and componentsinmportant to

" safety. remain functional. These plant. feaiures. are those

necessary . to. assure .(1) the integrity of.the reactor
coolant, pressure. boundary.- (2) thei capability to. shut
down, the reactor and maintain it in a safe shutdown
condition,"or (3) the-caiability to prevent or' mitigate

.i *This guide is a revision of ftrmer Safety Guide 29. As-such,
...... . " it ;Ipp lies to,!igh t-wva tcr-cooled i'cactors.., . "'

the consequences of accidents which could
potential offsite exposures comparable to the
exposures of 10 CFR Part 100.

ireslt in
guideline

This guide describes- an acceptable method of
identifying-and classifying those plant features that
should be designed to withstand the effects of the SSE.
The Advisory Committee on Reactor Safeguards has
been consulted concerning this guide and has concurred
in the regulatory.position.,

' B. DISCUSSION

After reviewing a number:: of applications for
construction permits and operating, licenses for boiling
and -pressurized ,water -nuclear power plants,'thei AEC
Regulatory staff has, developed a -seismic design
classification system for identifying those plant features
that should. be designed to withstand the effects of the
SSE. Those structures, systems, and components that
should be :designed to remiain functional if the SSE
occurs have been designated as Seismic Category I.

C. REGULATORY POSITION

I.. The following 'structures, systems, and components
Of a ýnuclear po wer plant, including: their foundations
and, supports, ari designated as Seismic Category I and
shouild :be desighed to withsta'nd thle effects 6f the SSE
and remain functional.. The pertinent quality assurance
requirements of Appendix B to 10 CFR Part. 50 should
be applied to all activities affectingthle safety-related
functions of these structures. systems, and components,

a. The reactor coolant pressure boundary.
b. The reactor core and reactor vessel internals.
c. Systems' or portions of systems that are

The system boundary, includes those portions of the
.system required to accomplish the specified safety function and
connected piping up to a.nd including the first valve (including a
.safety or relief valve) that Is elther normally closed or capable or
autonfslic closure when tle.-ffety function is requled f
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I :kill I red 1`6 T () ciilergenicy C.ote cooling. (2)
11t ost ac cidentI containment licat removal. o r (3)
po.tue ~.cjdeiit coman tmefit atiniosplicre cleanUP (.e4g..
Itl dro?.±en eittloval Systemt).

LI. systems, or portLions Of Systemls that are
.1pIz:eJ 1t01 (1.) reacttor Amidown~,wi G) residual hleat
... III ot 3. co oling tile Spenit kie I 51or :iu pool.

e . Ihlost? poirtiOnS oti tile steanit Sstems o1 hoiliiug
%% alIes i e.ic tors cexteding~ trout tile outermost

* ii t-ainineoit isolag on vilve usp it) but not including thle
*...I hktc siopl valve. jind conulcctecd pipinig oif 2-112 iniclies

iu Awl likiiltltal pipe size tit ito aid including tile first
.. iveiial is ei ther norma~ll closedl or capable of'

*I rjit.2mi, .l.-'re dmingiu all ni des ol' ttiiitm.l reajctmu
..li * tIlion. 'I lie. tIrhiitc still) %.ilve shtould be designled it)

,. iilistamiu the SSF anid mintiitaini its integrity.

w,1** 11 11 lt set' t %riiottI ot hest.21 uoiileteedw, illr

.itlcIIIt1dt~iC il'nu 'n~ 1110. k1011 1'~ NCoilani1et isolaCItionSt

ae..nd cw tiiected p1mn tiit' f2- iticheq or lageur

inn iplw .m/e up1 1% anid including the first valve

F '12o! oaltll. t Ji~l!l'2i1.t iCclosurle kthuII. 3:~! 1110dos

I\ 11 Im \ teed%% .\.il '1 et ti % L11, it 1*11 Holt.ts Ol. these

* oetils. 1clrtutdiiglite l ititak. strmtktittcs. lhia are
i~lmiit l2d (o I it eicrgenei core cool~ing. (2)

* 2ttcc..teII11 cilti~lloslheit heat emvl. 1-4 re poiccid eat

:iivIti~nu tile reactoir. or I(5) ctmlhing tile petilt Itiel

hI. tilohlmt w twt mill Noolt %\aier svstems' or
ortiolt,. otfI' he Se S\ SICII tI.; I Iat it oIcq iredtltClo tI
lC IIIIIi InI llt 01 rea: I I Ir citoI(1a it Isviell Coinpotleuis

1111.111.111 it ::0e(it~\ . ,tIcli~ au ICJ.wttf cIlkllalll p1t11115.

i. All Iecri :w-[L wiechumliical devices andtt
ltcotltr\ lim.C~lee flit! pilrce.;N :)tilul the inpilt lormiiilils oft
'te a.:l..'t1;tlr LV".tcllt% iI1mgk41v its uefler.I thit signals thlat

k. il Sse s' l It~ oritit'n\ .4 I I't' h tar

*,cvait! i2 .2.1cnation tit' vt22, illill.'I tant to sihety.

I. The Spent f-til c~tol-a e poiutjl srciture. iiicltidittg
rie fel i.icks.

tit. The reactivity control systems, e.g., control
rods, control rod drives, and boron injection system.

in. The coitrol) riloin, including its asJ.sociated vital
equipttent, coolintg systcins for vitlia equipmnlt)nC atid ilfe
support systems, and any structures tor equipmeiCnt inside
or outside ohl tile cont Il room whose I'lailure c, told resuh
ill illcapacitating njilly to ilte occtlpualts ol the Cotlll lt
roOiti.2

0. Primary and secondary reIctor contaitnment.
p. Radio:active waste trealtent.i, handling. and

disposal systnis.' excupi thiosl i ptrtiolts toh" these

systemls whose lositUlated failure would iittt result ill
conservatively calcuii.ated potentiat tlf'sitc doses (us.ing
imttioorhllgy :is prescribed ,. ReulIahory ( uides 1 .3 and
1.4) which arc more that M iom to tie wltoe ,•ody mt
its equivalcell Io any part tio' Ihe body'.

q. Oiher syo"lilsl notll ColvelOd hY ilellts Ia.
1Il1riuih 1.1). al,,... w hi,.'h co,.nla.ill lit1 In'Iv :,111~la ll

iadio:ctltlv 1ititleltla :iid wvilose 1 lsttil~lltd failhtr2 wo.u11d
result in olaslrvautivllv cuhctlated potential of'l'silte doses
(using metLeorology as presctibed by Regulatury Guides
1.3 and 1.4) which are more than 0.5 remn to the whole
hotdy 0, itS CiltiVI'telel Io any partl ot lhe hokdy.

r. ihe ci'", I ! electlric sysltel,. inclhiding the

juxiliary sV.s'ieiI' Itr tlie t Ihile eect ric power supplies.
tti:it pr•vide tihe e1m1ne•r11 elect.ric power neded F'or
tlinctitllillg tt pl:1nt t'alures iiclhuidId ni iteln I.a.
di roUtih I .q. above.

2. Thosle pot I tions ot1 structures. systeilS. ort
comltpolilitts Whitos coit.itiid twictjiolt is norl requirted
buil Whose failure could reduce lhe fuinctioning of aliny

,lalni I'eature inhcluded iii item1i I .;i. ilir•1mih I .r. above It,
aill tlilaccePt al)le sal'e•ty level should be designed and
coitstrltcted so that tIlh ,-SLS would not cause such
.ailure.

3. Seismic ('atlenv I desilnll reqillireneilt s shtoild
exteiid ti tlie first sei-smllitc tI. irailt beyond the defilned
bouli1dmir es, "ithosc port ion%, .t' st ructire". systemts. or
c(IIuo icitlt S which (tflli illic. ices betweei, Seisillic
C'aiegory I and ioni-Scis,,ic Cal iory I Featuires should
be designed to Seismic ('ategory I reqtuii'enleilts.

4. The pertitent qu:aity assuranice requiiemeltls of
AppnCLdix It to 10 (CFR l'art 50 should he applied io the
sately requtirementcs of those portions oh' strucltires.
systems. and compolpnteits covered titnder t'osjitiIn.1 2 and
3 ahilve.

2 ,lterever praclicil. mmriitniCs and ectuipmneni wht.• f.uilure

coiuld pissibly catlC suich injuries shiould lie relowictl or
epiiraled l it) til extent reiquired to climinate 1his posibiltiy.
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