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ezeTiCy 3.8, STSucTuasL (31831€3) PESITH FIACEOVTS
s ER0ZEIDUPES FOP COMCPETE LOTAL DAVARE PRENICTION (2,5,3) 2.5-2
wagifigd Petry ecuaticn as given in "fesizn of rotactive
Siructures® (Amaritiza), NP-3726,
o BOF =
Peher ecu2tions shown to have snyivalant consarvatism,
-
nAaE 3SY
=S S . x : . Bt weillf R
O te s s ARETWE e TET B R b=, ) e DT e
3. F3cCINNPES FCP STESL LNCAL DevaRE FRERICTION (3.5.3) 3.528
Ao i %y hed- il
S+infsrd feszarch Institule scuations
- or -
Giher souations shown to have eguivalent consarvatism
- or‘ -
Tast czta for missiles and tarriers eoicye?
v egor-
Ll e
e,  FoACINPES FNO COMPASITE SENTION LOCEL PAMAGE FRENICTIOM (2.5.3) 32s-2¥
ke ~atrod of “scht end 1asan is 2zplied wnen the first
Zarriar is steel
P, FONCEDLPES FNR (VERALL RESFOMSE pOEDICTION (3.5.3) T P
e Williarson and Alvy procedure (¥2.3315) is evployed

- OF =
Procacdyras that produce comparable results are e~oloyed.

e A

-

1g PEACEMURES
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4 case-hyv-case Masis. Mo pqsiticn.

Zeyiewed M

O v
L

3| S.?-c- -

i'—!;! "W+ F.?;u

oTRIZ ConSIDERATIONS
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S2CTION 2,7.1 SEISMC [NAu
A, DESIGMN BESPONST SPECTPA (SSE AMP MRE) 3,7.1.1) 271
frplication factsrs are indicated as ‘91’: fag "ezulatory
Cuide 1.60 for all damoing values and ecciied at finished
grace, oy
o CPF =
3C-TNP-2, Sr'SS;
A Bousnres tee 'zgi_:«r'c S!l"'m. \“C"A"d b 5 /" = Brine compr
¥y A W™ NeaYioso. Sabedr, ;t‘:- . - K&V et

2

(- .
¢

-
- o -

T —

A A

“. -~
Pz
@ ~ .
- @ isa
\

: A Ph'r‘Y'- V(’L zsg

?:Z‘%»;LUTZCﬁ LYSIS #20CZ2LRES (3.7.1. 1)

sar A
~ -

Tavel shall not

The maximum acceleration at founcatien
he jess than 5C0% of that at the surfacs and the proceluras
used are des ribe-a_ _J 7
/vp/-v/ b oo X St
2ES3ANSE SPECTOA APPLICARILITY FOR VASIAUS FAUMARTIAM LOCATIAMS
(3.7.1.) N A
The “asis for the location selectad she 7 c “e Fascrited,
4 4 s ;!M/.{ /W - s
]
180N (2.7.1.2) 1.7=

PEIPONSE SPECTRA/TIMT WISTORY carp:n.-\.
Tire higtery ressonse scecira enveloce the Casian regicrse
cpecsra for all dazaing values usad in casion with no =cre
than five () points falling Selew (all within tan (10)
percent) design ssectira,

o OF -
if 8 pcints “elow are allewed),

CEC-TQP-&E SWESSAP

/4

G~Te srelve. & TRmALI>

D ‘:!; 2,7-3 fo 3.7-8 Campd--'\:--n o

PE210D INTIAVALS FOP TINE HISTORY PESFINSE SFElTRA
Frecuency intervals deronstratad s~all ancuch
cses not result in rore than tan (10) zzrcent
comsutad spactira,

- OF = . o
“inimym set chosen such that asch fresusncy is within ten (10
sercent of ;revious crne

- 0F - a
Tahle 2,7,1.1 review 2lan values ire usad,

.or.
$7a707- 4451258

(2.7.1.2) 2.7~
that reduction
chance in

-
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A
£, PEPCENTAGE CF CPITICAL CAMPIwe vaLugs (3,7,1.2) 3.7=1¢-Z
~amoing values are indicatad 2s Meing in aczord with
%ezulatory fuide 1.51.
o QOF »
Yigkar valyes are justified,
e 0" -
, aa SNas ‘.é .::c.’ -
NS £ 7' o v/ &I L
b‘%z“'u.\-.p sk Lo (on 28 A S Te £ = e :
-~ ] \l» -t b ] » ! ' / r 4 .‘.
"':0-/' W‘* Ll f&e-eu.‘.-"" Rt Gt I~ e, Ve reie ...
U l!ﬁ( N
G. SuFsnaTING MEDIX FOR 220 CATIaCAY I STRUCTISE (2.7.1.8) 3.7-2
[afar=ation is previded for each simigtire ¢ founcalicn
errad=ant depth, %9 “edrack, ‘oundaticn width, st=ucture
msignt and soil procerties (shzar wave velocity, sheir

e

——

=sdulus, densfty) as a function of deoth,

Tabla 3.7

ORI cons! 0. B N TR

CONSIOBNAT oW of Tue& €FrecS TS pecic=aine
ToiLsionAL FoRlEy IN DEON (AT R v ix Mum

S% PBATE DIMTESeN oUE=SETT NG CauTERIA
SheuLD APPLY ),

- /

Chete  Plotce W7 CPR7NL = priapes =ige - Y 4
M T e T T oot

Lo AR SR Gy M S Srue e i
Loy iy ' _

N T 2
Cer ¥MU 'm.@ Dewe Gouurin
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SESTICN 2.7.2 SEIAMIC SYSTOM swALgiS
B, Byepne Sgogeis fuliiers veseens nEft (1.2.2.1) 7.7~2
(Fime Migsory 3@ ces22rgg S282SCUS ST DRI
- Q' =
Irouatent static lcad cethed is fully Justified
/H\ ® :’ & et
\.,-’. i'_7. i < LTt 2 3.7=L5
. ‘e
u@-(-Cﬂ“"L-MO- —-./-.od S oo k. K'-"',:_.-.. € - »vl“ i
.  DYNDEIR QETEMIC BUSLYSLS METHAR SCIOUNTINR P08 SOIL.STAUCTVES
MegEAlTIv {3,0.2,¢8) 2=y
tr oaszropriate ~ethed fre considacation of soi'-structire (3 qy)
intzraction is indicates to include consiceraticn civen 0 = . . o
sciszent structuces, Foe rock fnrmaticns and shallowly ';"j’
&=Tetced feen soil ‘four aticas with unifor Jrosiectus, siagle e
or muiitisle saring =255 o finits ele=e-t ~a=todf g uge?, “or
cseniv ertadced soil cazas the finite elemant rmethord is usec,
Far all other c2ses eit2r the multiple-scrinz-mass or Finile
elerant rethod is used.

e W&T.\ 8

¢ F 4 \ )
Gt frou b3 bunling \h fouptisn o Cut 2,05 Dabor

S, MYNANIC SEISMIC mALYSLS WETHCR CINSIDEATICN PF :

-be! ivitesw w’ &
PACKINE AN 'azus TI0M (3.7.2.1) 37-2
::nsfdera fon fs aivean t3 ‘ouncation sarsion, rockine, and
srang’ation {n the model, — ey

. - OF

0. SILECTION OF SIGMIFICANT 'COES (2.7.2, 1) X
tavesticaticn is ~ade to ersure that frglust ‘en of adsiticnal
-cdss in the result will not effect the rasult hv r3ra ihan
a t2n (10) sercant incressa in ra2spcfse.’
A — - 0r -
Twice the nur‘er of rodes with frecyencies lower thip 12
‘ cas is used in the resuit, -

gi g & 18
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OYNAMICTSETIMIC 4ﬂ5LYSIS CONSICERATICN CF MAXIMUM RELATIVE
ISFL‘ :

MAINT ALCNG SUFPORTS (3.7.2.1) Malitg
-
sy

(')(

e
Snsizeration is gvven in the seismic Cynamic araiyses of
Pers relative gisplacenane.

- or -

27-72%-1 (for pizing), SWESSaR
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2.7.2.3) | 7. 7-2

LNTED FOR IN SVM2uIe §Iigwie zvaive
% 1
4 4

L1 ﬂl
“a
wn
-
i
‘.
.

' "

T 0
“»
b A
Zx
e

TNy

e AL YT
o -

F=T3P=1 (but nee Rycredyramic effects and nonlinear
s‘crse) SWIitAR
ptt [ fhw [ e e L™ ﬂ/:’-«_—‘f ca/.r'- ' BN

')w

“y

MIZAL RESPONSE CCMIINATION 2R0CEIURE (3.7.2.7) 1,95
Hcces are comained by squara r:ot of sum of scus-es
8xCEDT wrharea clcscly spaced moces (i.e., mazas with
"!'btn~108 within 10% of each other) are encauntared
For closely szaced maces the &zsolute sum is used

N 2 2
LA W LT

- °r -
LG 82 a5 diccusd in A—o:ch" Y P S e
3

M. SYNAMIC ANALYSIS DAMPING SYNTHESIS PROCZOUAES (3.7.2.13) 7Y ol
The usaga of a nass weighting functisn (fixed tage aacel)"
- gr - A 1o
The usage of a stiffress weighting function (l.=p spring cr
(fize2 tasa medels)
- or E
A structural and fauscatien accdal synthesis Posadure
- or -
The methcd of Tsai is fadicatad.

- or . v ——— —
3C-TCPaNSNESSAR T

Qjmef 2w 0 133 M&Lr_v&.é_g_m wwﬁs.v‘w -

m-;ﬁf-_\_v‘ s dix I -C_fz diseora o @ ,;qr\-. 'f Rels
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J. CRITEZIA EMPLOYED PCR SYSTEM/SUSSYSTEM CECOUPLIMG (3.7.2.3) 3iT=4
The follewing critaria are acceziadle:

If &M < 0.01, cecsupling can Be Zsne f3r any Rf

1f 0.01 52 0.1, cecapling can e cire

MR - 1

i Rf < .8 ¢cr Rg ¢ 128

If R_> 0.1, an azprepriate mocel of the suleystanm

is Tuged

If R > 0.1, an approgriate =32¢) of wra silzystam is

incilsed wrere

B Tetal Mass § Suooorted

m Total Mass of Suppert

9 o Funcsmental frecuencv. sussa-te? ¢ cte=

“f  rreaguancy of pr!cumtflﬂt s scort motion.

4
K. SELICTICN OF LLMPED MASS PACCIURES (3.7.2.3) e
@ Nemcar of masses s2’ectied is acec.zte teap the a3citien
. of nasses (cagrees of freeccm) cces not result in =cre than
s2n (22) serzant increase in respense.
- or -
3C-TOP-4A

L. MSCELING THRES DIMENSIONAL CONSIDEZATIONS (3.7.2.3) 3.3-8

Three ¢i: ans‘ora1 ma2als should Se used unless it is justifiea
that coupling amsng omittad cegress-af-Trgacim are not
significant.

- or - b B PArs
@;j e ES”‘“S’ of LG 13Y oy Aiscumivch i~ frpamdix 3R

W, USE OF CONSTANT VERTICAL AMPLIFICATION FACTCRS (3.7.2.10) 37-6
Structare is Justified as-rigid in vertical sicsciicn Sy
shewing that loWes¥ fregoency fs acre tran 33 <25
et o el
A vertizal seisate~dyzanic analysis =:z2al is indicatec. _
- °r - - _-::.._,_..,,.4

nSaat Nevticel FaoS G wd wseo ¢'~\w~ e

Can . A 4 Xt ans
\

r=ill-1 &3 SWESSAR
o
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-ee® AZIPINES SPIITRA S2.2127 '3 ewdwutol Lor bk B, v
TRE® LhTee CITIzaents of mesisn of faet.iclal fissr =pss:-se
$S8CITL Are IIT2ineC Sy scuare r3ot of f.n of sc_ace eszitien
3T &ach Treziancy.

K_—\ s
3C-TCP-4 4
FLOCR_BESPCHSE SPECTIA 2R0ADINING . (2.7.2.9) — B
cffect of sarzzetar variazica in flaes resssnse szazemuay
ingividual peak -i::‘sA‘//

ire CC:CL“.QQ for Sy 1HC’°'S"§
=¥ = i3 sarcent

.cr.

=223l freguancies are variad 6C::r‘!ng

to Af’ = ﬂ\lg.u:f-
J
O" »

3C-TPh-4) SWESSAR

s ‘”’

) - 363 fj)

SEISMIC Cve RTUZHTN’ MAMENT
ll-. SC
cansiceration af
and conservatiy
saismic ferces.

T AND SASZ £=2:3 (»
infc evarturni ng mement
three.gemocnents of ez
e cansidaratien of versi cx] and latara)

LCULATICNS (3.7.2.24)
caiculaticn inclicas

ridguake motien

.°r.
(3C-T3P=4 ) ¥WIssAR
INTISACTION COF CAaTEs2Y T s;auc Fh S.w’fd NCMSCATEZCRY |
§TRUCTURES (3.7.2.8) . ... .. £t e @
The interface zat.ean Soth t} s is 'esv’°ta Tar lcad
Praduced By toln types of siruce '-!s. Za essivisn,
ail men=categery [ struciures are sroviced f r sucﬁ
that 1 t2a3 r“c.;rt
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&= -~ s, ~ e G 5 38 -
satessmy ! srycurs, OPC.') f‘Cﬁ-Cé‘.?:O'.V [ S:FUC:Ufﬁsm
(CQSW:Fed &nC &ra /222 %0 Catacsry | S%3ncards, ————
o - . ‘;w“'_— - —

TIMT SISTOFY/PESPCNST SPILTIUM PESSOVEE (LMeLs:ern (2,7,2,12) 3 11
"esults of rmodal tire histsry and radal resccnse spectre - T .
dralysis are cozare? ad selectad points 2s a ~2t500s -
check for ecyivalency.

- 0F -
$.23829
” . ‘ Y ) » f ’ — ~
ey Sinlvunn Rl 5 - T matave € [lagrd LA Acema
4 .

TvpEs CompguIvT EARTAOUAKE STANCTUORL RISSQrs? eoncinuecs (3,7,2.¢) 3.7-S
“hen rasicrse spectra method is used, the ~axirum structural
SNse CUe U0 e2ch of the tr-ee cimncments 1§ ohiiine~ as
scuare root of the sum of the scuares of the maximum
rectional resacnse
- 0F -
[# the time history mathod is usad, eitiar the raxi-us
reszanse due t0 each of three co=scnanss is ohtairad and
mtined as indicated previcusly or s%e thrss co-sgrents

dre 2added 2lgebraically at sich time sta9,

= SF -
! SA Save L v ﬁ._"’Lhdtx 3,&
[I

MATURAL FPEQUINCIES, SES20MST LCADS AND PELATID MeTa (0L) (2.7.2,2) 29 AT
B sumrary is cravided for rezrasentative Catagory I

structures of natural frecuencies, mocde shazes and mccal

responses, Tire histories are psravided far ~a3icr plant

ecuiprent elevations and pofnts of suz=ore,

o 0 D W L

S~

METHODS FOR CATIZQPY [ CaM SEISMIC Ara v3IS (2.7.2.13) 2 7=7]
A Tinitle elerent aralysis procesure .=izh acesunts fap =im
histery of forces, benavior of soiis” ane svaluaticn of

cefarmation is vsed.

« o s A R Sl R AL T
*The rethod of Feed, Lee and ldriss is. amatoved T T
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CIITIAN 2 7 3 QIICUIL G'0IYITIV avaLvyele °
B, SIISVIC ANALYSIS METOD USED (3.7.3.1) - i o
ime procedures of 3.7.2 are acolied 2s incicatad in 2,7.2,
tes A, £, 0, £, F
o QF =
€I8sAR -

T
B, REIIEVIC CVLLIS A3P §PSYSTINE (3.7.%.2) 4 7-5
= -:.- v - --:-- - -e te 0@ - 4 !
-8 SIZ and five CRZ are assumed with the ru-Sar of
Faximum s.ress cycles chtained frar a ti~s Ristorv of
ten seciads miaimum duraticn ecudl to & minirys of
ten raxirmum s ress cyvcles
o OF -
SL2EsA0
Lo 2on .‘D’ L“;J'. 33
AL B
so s o nde D alu¥ Tc.3 o
T SOMCEDNRZTS BNO ZNILYTICY wANSLIMe (2.7.2.7) >.7-10

e sracedyres oFf 3.7.2 are apolied as indizatad in 2,7.2,

0. DyMarlC CHAPACTEZPISTICS OF suesvsTers (2.7.2.4) 7= 11

Fundarental frecusncy of subsyste~s is cantrellad to be
srealer than wize or less than Cre-Faif the deminant
frecuency of succoriing system

oL -T00~ LA &=,t TR

Brishdao a bdurin  NSSS Sebirom: ol A2a-lESS faon

L EﬂU:V.!L_;.‘JT S?"IC LOAD METHOD (2 7 2. 8) . 19-1
/..sti'fca ‘on fs crovided that syste~ can te recrasentéd vy ’
simole model and canservative resylts are oraduced in ters\
k“_L‘- bt B B TLIXIFY P < > - i S—

/

- c'n'd.»_.'.. : S
The rethad acccunte for relative motion Retween 21 soints

L-0f structural rescorse e e e P S s e
P “-_d '. ] = . ; - < .'. . : iy

"8 facice of 1. S tsapnlied-to as 7¥ exhle 7iscr regrdrse ——m e

| ssectrd cr a lessar “acisr Justified

N TSP % y —— o 20

© v 2ea108

3C-TCP3, SUESSAP

Qoo bpmndix 30 ScAnanld 3DY vﬁsr-ui
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Fo PROELING TRRIZ DIMENSISNAL COVSIZERETION 12,7.3,6) 17=-i%
The procedures of 2.7,2 are asolies 2s indicates im 2.7.2,
e L
- c‘- -
3C-TC2-2, SWESSA?
B v, dn AN
L ay
G. rCIAL PESAONSE c::'::‘.;f::" PROCIIUAES (2,7,2.7) b P
The srazefyres of 3.7.2 are 2220124 as incizacted in 2.7.2,
ites 6
o QF -
;:.f:=-= =—£ss;=
fFrart 2D
\
3,7=~1
K. SIRIMC ANALYSIS FROCEDIZES (3.7.3.R) 2t
. - - - " . s - E - A —— —
re procecures of 3.7.2 are a2piisd as incicatas in 3,7.2, :
fiens 8, C, N, B, F ldynaric 3ralysis)
- 0Fr -
The srocedures of 3.7.3 are canlied as indiczcad in 2,7.2,
itam E
o BF o
F8.TO%.1, swgssae
h'\'-’u.ﬁ'.’ }D ot Vﬁ‘%‘ 307 3x‘lﬁt
\
4% PULTIALY SUSPOPTED SURSYSTEM oonCInypes (2, 7.3.2) 2 -"l-’
in uszer Sound znvelope of all indivicual susssrs soint
response shecira or, for rultiole susocris on 2 sincle system,
the worst Floor resscrse sgectrun feae 2 set 0F “Yoor rasnacse
cecira ontaine® at varitus *locrs it e~rlcved to Me 2o0iiad
gt 211 suspors M‘n‘s. in u‘di‘s-n sk 0%t ;uf'gvor‘h]‘
se=tieatise of -aTative’y pimxert prfer 4fssticecents is
fuarimsosed,
- 0F -
Ti e histsries of all supncrts point maticns czn Se zo0lied
directly 2and sirulsarzsusly,
N A4 " r
Moo Seben 3D, 1 E;EM«
s N ¥
v, TCSSIAMAL SPRSCTS OF crn—u-:rc “‘“"S (‘./...11) % g Yy P
I the tars“ncl effact of acizminieyss-is simiffeant R
the ~iss ind 13- ecsentricisy arlxinﬁ 284 n t~e =3cel,
fCritaria for "s ;11"'2nc= Jseozdin cis2-lyesage S25is.) s e &
N | A < ST ~
e 1 ES
0
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3 PIPIME AMD TiMMELS (3.7.3.12) y ¥
™e fnitial e“ec:s due to sarthcuzbes 2re corsicarsd o
tre anglyvsis using the :r~'&"'es -s:‘> is~ed in "Fyundarantaiy
of Zarthouare :n,:re-r.nc or “ewrark's cicsr on “Iarthouike
reszsnse 2naivsis of Zeactor Structures” in "I and D, vol
20, op. 302.322.
e 237d o
Tre static resiszince of surrounding scil is cinsicarod
using “fears or Zlastic Foundaticn”
e 204 -

The effects of Tocal sofl arching and settle~ent &re considared,

- 0r -

C.TOP-4, ST SAR
e * N )~ A P ‘ 'D
:4-"_/. el DI P A
N\

L

INTIPACTIAN OF CATERQPY ! aMD MOM.CATIRAAY [ SISIMR (3,7,2,13) _3.9- ¢
Yorefetagory I siping is cesicred to te fsoisted fron
Cotesory I picing or 2malyzes sccording to C2tesory |
seisrmic criteria,
e CPF =

guEteso

Kefion D¢ BP-Topd

CRITEPIA 708 SEISMIC AMALYSIS OF REACTOR [wTzvaLs (2,7,2.18)  2,7=1Y

ornamic ar2lysis is e~2’oved with grocacuyres acy fvaient %0
srose establisrzd “or seismic systems, e irreze oo ceAgnts
0¥ earthcuake roziin are cansidered in a -ar'e' gnaicocus to
that gs2d “or sa2ig=ic sysiare,

@1\) o] 0L e {= 0o < l-Q:’-c.

SYMAZIC AMALYSIS SAMRING SYNTPESIS Facc JRES (3.7.3.19) W o
The grocadures of 2.7.2 are e“alie.._ {adicated in 2,7.2,
item H T o
A/ o - easr =l
SC.TOP.44 JSESSAP ,tr——'
M*c«s a -| &L S O

N
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SZCTICH 3.7.8 SEISMIC [MSTAUMINTATION

s SDMEIZINCE TO SSRULATAPY GUINE 1,12 (3.7.8,1) Pl S
<:f S S soic insArurentit tion™ty =t T anee with )

Y
A5 98 1.1 ~ r\ 4 forar AL &L
~ -2. 2" - T | H

- oy - b
S1Essa0 '
Dsemsnd Ta fueted v 3L
T
T, IVSTRUMENT LNCATIAM 2uD DESCRISTION (CP) (3,7.4,2) 3 1=
£ triaxial tire histe aczelocrzoh will e irssalisd in e '
free figld or on the contain—2nt founcaticn; 2 saismic switch
with czntrel rocm reacdout will e installied cn the contafnment
founcation or free field; a triaxial resoonse scectirum recorcer
with re~ate control room resccut will be instalied or the
centainant foundation; and, in addition, acziticnal
instrumantaticn wiil be provicec at otrgr icciticns.
- Qr -
SWESSAP
. - - f
C. ~ STISMIC IMSTIUMENTATION SLAN (AL) (2,7.4.2) : AN S
A detafled plan that incluces 2 Zascrioticn of inmstrurgntation
1scaticns anc how thase locaticns are reiated <9 cuiit
visratsry motion s craoviced,
- OF =
SWESSAR
D, (PEPATCR MOTIFICATION (3.7.4.3) 3.71-19

ien of the containrznt
ntrol roc~ in such @
sat ..r-{ﬁo1d Tevel

The saismic switeh located on the f.. ¢t
fs carracted to event indicaters in the co
anner that a sicnal is given when tke sre
(. £) acceleraticn) is exceeded g
| - 2nd -
| The trizxial tice history monftor will rezdout seak accalaraticn
in the c2ntrol room edacakth
- and - - -
The Fesionse spacirum recordar will rezdout vaYues at discrate
’--~ vencies L
! - or - s TP s,

. - B ——— - -
.“E
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$ECTI0N 40,1 CRUCRETE COMTIIMEVT : M,

B, CANTAIUNMINT GENIRAL PESCPIATION (3.2.1.1) 3 e
The descrintion incluces plins and sectiors of tre e
centaiment and adjfacent and 2i2ining struzturss,

§.5vams &nd compinecty; cetails of the iz slal; and
cetails oF the cintair=ent =210 ard dimas, -
- OP -
$.238AR, 8C.T0%.5
LRz LapTL NRTAT Cratal! . £ glemS JIF e
,SZ“~-.-?‘L."-" Pl (6 A W, o Crowr, M. ", :c: . -
B. APPLICATLE CO0ES, STAMDARDS XD SPECISICATIONS (3.7.1.2) 2.2 -2
e ’off:ufng 1y & I —
ACI ASE 35;-. 1,190, 26).55)
€, TCCAR o ot = TR L
&/ MLMZL'J‘-“- /CI ’r‘ [7.)
AT M ) :
TRlicacs  A> .‘d«»‘fl-f-'-l w JSeopl v /i fy

c. LAZDE 2¢O LOADIMG COVEINATICNS (2 P‘I.‘\ 3.%-“
T™he lodcs &nd loacding comhiratiors are 2g c-acified in
ACT.32¢ QPR DCScebem T .CcCing 18 & 228i3n cansisarsiion 1|

1.0L + 1.0%=20 i alsc 2s2i‘ed .
- Q0F -
("'CQC;D
rig et 174 oM
¢’ 0 bew gbet % 42:5&5:&55?:1",E;e-~‘-—
f:/'_. —

P, DESIIM AND AMALYSIS PROCEDUES (2,2.1.4) 3.8-7

Tre d2sicn and analvsis oeocaduras ire 2s 25%25iished in
2 60\ ACI-AT'E 389, Article £C-3C00.  wiwntue (o by Comithiiga

- QFr -
Fie fcundary concitiens usine foundation “inile 2ia=ents, 2
firther extansicn wcuid rot a¥fect resylls by ~ire than
fiftean (15 parzent). For tsundary canditiens not using ¥
fauncation finite elerants, the founcaticn s'2bd fg usad 25 2 el
touncary with :spreoriate s311 saring resrasentation,
Tre e“ects of nen-axisymmetric icids such 2s thcse induced
by wind, tsrnado, aarihcutkes ind 2ise ructure 3re consicered,
ror Tocnli:!d and .ransisnt lozrs, the cvarall Sesmavior
is deternined first and the Toc2lized ‘cid is suz a-’r:eseé. o
ror creep. srr1nka~¢ &nd crt;“‘nc. gocresriate graocacures
are e"ployed,
far corsuter pragrams, the prizrin 5 @ recogriisd sragrat
oF the progran has Sasn checked acainst 3 recoiniled droerer
or it “2s deen valided ecaingt - 'f:rca1-se'a:1'~s e d ex: erio ety 2o vt
rental tests ard 2 surmary cociaefgon of 211 vaiicatisng are
srovided, SN ol
For tancential shear thg provigiens of Article CC.27A0
ara appiied,



. 2 -

*sr otysical material nrisaelies variatlioms, uccer énc
‘zoer ‘cund vilues are us#”.
"ar thicvened cenetraticns, lecal effect considerations &2a'v,
Tar steel lirar and inchcrs, CCA2807 zoolies,
Tor steel renatrazions, szcticn NE 20clies,
- 0r -
§,e58Ap -

_r'w- ASF-'S[)

: ETICTUBAL BLSESTAMCE CRITERIA (1.0.1.8) 1,2 -t
y T3~ contain—ent shall accentince, the stiress anc sirain 1S
C?; vre in accerdance wish CL-2400 provisicons, excent trati for
e, s2ction C2-3611,5, the tangential sha2r stiress Cirmiad Ty
’ zoncrete, V_, is limited to &0 psi and 80 psi for the 7ih an
%h cor>inatisns of Table CL-320C.1.

| - and -
; Zap line= 3lant aczsncance, the st-ses 204 gtradin lTovzNles

/ of TAbles CC-3700-1 and C'-3/C”-Z are applied.

/ - or -

{ INESSAP, 2C.TOP.S v VW e 8e Tee T oWl e g

e YNt o s Srcaton)

=29T8L8, AUALITY COMTSAL MR CONSTANCTINM TIFUNIAMES (3,01 60 3.3~19
T=e raterial provisfons of 2rticle 1T.I070 of AC1.3°C are

seing fol'cwed, The canstructicn and cudiity cortral irze

ns of 2C1-252 are teing f2llawed,

- 0F -

O cn

.

i

<
U!

Py
S

JESEAD

_&gTm  Rer  mws

o

G. ‘E. q..r ;oq ngt’uxrﬂ c,c-wtf'o.o.p- ,-'- v w 3.5’-40
Tre provisions of Art fele Co-R0C" of 2177t e Seins

£3112wsd 2s sucrant by he pravisicns of % 1,18, For
sragiressed ccn.zf1r-~;§T'""‘F??F?‘:!'TTT'1’T??.ce
reayire=snts of 38 1,35 funcrouted :endo's) or 7C )
(grouted tendons \

5":35;:.,'_?{-‘:"3 ,2'4‘3‘*‘4% R o “s -

% B . $—-&
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SN L T I conTaineENT SYsTEM ‘\i.?ﬁ\. O
' N CONTAINIENT STMEIAL PESCPIPTION (3,%,2.1)
Fareral informaiion partainine to the fon‘afin—ent
s>21) is craviced an (1) ke Sotiom of the staal
curtairment, (2) thecyltindrical :all, (2) e
¢zme of tha ccae! shell and (2) rajor penstiztiuns,
$.  MIRIE@NS, RO T EITATIING 11,22.2)
S.hsecsion NE of thp ASMT, Saction Il Diviiza { and
“azuietory Guide 1,537 a2re empicy2d,
-~ ——
F. ACCISTARLI (N0£S, STarGis0s AND SPECIFICATIONS (3.0.2.2)
fybsgision Mg of trg A8 ,E Cgction [II Pivizgion 1 and
Parylatory Ruide 1.57 are emplsyved,
- - —  —
C. :‘A:rg ;vr ;?; znG cauqvw.-IﬁuQ (1 P.z.z
The 103%s Are a8 scecifiad 4n Sursesiicon NE, Seczction 1]
of the A®ME Code and R.A, 1,57, Tae loed comhinacticres
endlcsed dre: (1) o, "“T '2) 7“'-"To°ct (2) ﬁ’l_-':c’°¢§,
(4) Col 2,2 485 (7) DolaTy2dgePy 2's (8)

e e e "
nal &7 °? " #Y ‘Y Y ¢:‘; zad (J, .‘L+F‘L’E

Jm

b OESIEN AND 2%ALYSIS FPQUEDURES

cz-olfance with ort 1:’3 ne

Q,2.4)
duret 3ie indicated
n

é
00 of :he 2S1'E Coce

=5 in
Sacsion

(2
re Cesicn arﬂ anaiysis p :g
Sl
S"

I!1 Pivisicn I &nd °.FR, 1,

dxigym=atric #d ﬂcw-zafs etric Toads end 2

transient and

Yoealis

’oaf: is fndicated.’

usad in <he analyyis are csscrited and ind!

$: ectfic .r:;t:eht of

gL el of
'-~4*er cedas
cated,

€7 T LI oA ACCEITANGE £318 (2,2,2.7)

CRIT

e A

i ———— -

e siress 3l levahles are incdicatad :s fn compifinee

with Subhsection ME,
2s intammated Sv Tidle
<3rd Pevizn Plan,

37,28 a0 eae 247
..‘r

Caction [1] of ihe ASNT Tode

- - — . — - —— -
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QIsTIoN 28,3 rLUC2ETT ZnD STRUCTUSAL STITE (Tt QTRULTURES A€
= R 15 ¢ N L O
£, DISCAIPTION CF INTIAMAL STPUCTUPES (2.9.2.1)
For 777 dry corntainmants the dascristion incluces
PRACLST SUBSSPSS, STRA™ CR Ericar suscarcs, rescicer
caslant pump sucparss, prirtry and sesznciry shield
«~allg, floors and colar crane structyres, Fror 2v9
ice cancdensar cantain~ents the descripticn inclucas,
in addition, tre civider tarrier and ice canderszr, Ffor
272 consatnmgrts the dessrission ing'udes *e fry.pil,
sgiraall, refeling oel, creralin Focr, -~ziclior ind
recireyistsry oumd susearts, rescasr c222sc3l, raacicr
shefidl and ~iscsllaneous olaifnrms.
e G =
SWESSAR

8, APSLICARLE CORES, STAMCAZDS AMD SPECIFICATICONS (2.2.3.2)

Tre ‘o11cw1na are g-2leved:

ACl 312; ACI 338; AS“C 787V Coze, Secticm II!, Tivisicn 1,
Suhsacsions VE and NF; AISC Specifications; ANSI MES.2.%;
G 1.10; PG 1.15; G 1,88,

- or -

GiSceton 3.9.6.2 $28=060 $923::70

C. LOADS ATD LLAN CorElTATIONS (1.2.3.3) See Subedon 3.56

Sxcent for dividar-barri er and fc--c:nCGrser gle~ents of
7-3s, the drvell of FuP Mark 111 contairments, and linear

c22e] suprarss of the reactsr csolant systam, the followine

2. 546

lnp1y
Service Load Condisticns:
Tercrete anc S:e2el for WSN: - (s)
PeL, D+L+E a7d, if thar=al siress is :sresant, (1,38¢.%crcrete)
(1.80%.8400e1)
Dal+To + PN, Dal+To ¢+ 20 + £
Concrete far USD: (1)
1.40 ¢ 1,70, 1.40 + 1,7L + 1,06
ang uhere teral s.ress is. oresznt; (1)
(.78) (1,20 « 1, 7L # 1,770 # 1,70 %o)
7S) (1,40 + 1.7L + 1, .E,#Jl..-o + 1,7%) : 5
Stzel for Plastic Tesien:
1 70 « 1 7L, 1,00+ 1,704 1,38 . ,
Y)

and kara “‘cr-a' et 888 13‘:rss;n::'
(C-L + To + %0) ;
L2 (S #2470 + Fo)

-

Facss rt‘ Lead Candisisng:

':zel Tor ~%9 (1.5%)

D+L+To+20+E", C+L+Ta+2a~Pa,



2 1 it & F
I

e 4SS AP — A - e

- SR W W T T
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F.

.

Dal «aT323+%2« ¥ +
D'L°-‘°:é‘?&‘ Y +
Steel for Plastic Nesign and concrete for UST:

M

.
’

——

B

"€ -

-£ -

—
—r

Pal+Ta= g+, D+L+Ta + P2

PeL+Ta=1,25 °a + ¥ + 1,28
O#l+Tas?a+?a ¢ Y ¢ ¢’

For the divider barriar and Mary 111 drywell

losd cembinaticns and stress 1195 of CC-30:

For ice condensar alamants the “3l':wing 222w
Sgrvice Leoad

1.

o

-
3,

™+

t~e loads,
M oacely,

-

. RS
Cendisiore:

—

<'3‘|

for WS
H‘L. :‘L’E
tzel for Plastic Cesign: v ;
1.70 = 1,70, 1.70+1,7L+1,7¢
Steel for test verification: e)
1.5041,90+1,2%¢E
Lhere thermal siressas are przsant, tre
procesures of NF-3221,1 are aopiied.

VATERIALS CUALITY CONTROL AND SPECIAL COMSTRUCTION TESH=MICUES
(2,8,4,5)
Camoliance with ACI 318-71 for concrete, AISC-E2 “or
stael, :SME NF for linear suocoris (Catessry ! cc=conents),
ANSl %n4%,2.5 for ceneral auality cantrel, and ACl.283
far r2;aring bar welding.

- QF -
SHESSAR .
Suhodtiom 3.8 1.6

3.8-51

=

*oeTIG in TueT guvp- guﬂveIL|5qcr (3". .7)
‘0 sgecific require”e

g- 8"5:!
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SICTICH 2.8.3 FOUNPATICNMS . i
g, NESCRAIPTION OF FOUNDATICNS (3,2.8.1) t 8§57
For foundations, she dascriztiive infor=ztizn cirgists o
¢* plars and secifers for sach Catzigry I founiztiion
ard ~athod of sesarziicm Satuien frindatiteg, foe conliinmarns
s1ca ¢lzh, the zzrar2l arriniztent &ng FEifcc 0 srear trans‘IF
is described,
- Qr =
SwESSAP . p
=(' 3"3)‘): "'_(."’v,,. ' —Ji e P -ty @ ! - N -
. e : ; 5
-s-go.g, f Bl =Sl Sev s bl Abce 2 (e
L N ) " ”
B. 2PPLICABLE CODES, STA%DARDS ANP SPECIFICATIONS (2.8.5.2) >.,8-5.
The follewing are enolcyed:
ACI 318, ACl 330; ASME PSPV Code, Sectien III, Tiv 1, Subsecticns
vT and XF; AISC; ANSI Ma8,2.3; RG 1,103 82 1,18, 88 1,388
- Qr =

SVESSAR | :
;Mwn\ 5.8.1.L & c““&é")al‘j—
"W ?’3. 4310' b-'h.(-\c.i \-.--nt YLl
I 3-%un B Qtwe Catr s By

v
C. LCOADS AND LOSD COMBINATINMS (2,2,8,3)
Lagd carbinations and strees Tirits of 3.%.4 astly.
taditicnal lead cartinaticns of slicine e&nd evarsuraine are
€ idine Prars rning Ficatation
Cones, DeHsW, y
1.

Perelt, Derel 1 3 -
R S <> N -
-or - ' AR Y
S 2SSAP Mo
. . s 10 C\ . MJ- /
" 3:8:.06 [l d Eg.: zfﬂa-\vcg

D, DESIEN ZND ZMALYSIS PPOCIDURES (3.2,5.4) ' ] .¢.%%

-
.

Tor concrete structures, ACI 318-71 is utilized, For ® Lt —=

stee) structures, AISC specificaticrs are utilizad, bb"'t‘ “~
- Qr -

SWEsSsaRr

M,_la%:l-‘i—é'—%‘t“*" .
: TR D fda C - N erﬁom
> ailm %rn ;,.!.!,2 ﬁ ézmv élwt.z SS.!H-:N*V‘A

€. STAUCTIRAL CCEPTANCE CPITZPIA (3.3.5.5)
Tn01Ti.T~i:s sasutated opoosite the load acuaticrns, Toow 3§ =2
eosly. , ; :
o OF - g

wq\ :-“‘-{; )’90 3 -;- '}M-d-? ;LT'-UL}.? ‘Zd
- : - e Q=

% 0

o
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(3.7,5.43

MATIPLALS, PUALITY CONTAL P SPECIAL FINSTRUCTION TECHVINES 5 g oq

The procecures and rethods for the Catecory ! contairment
structures ire applied for containrznt rase slah. Fo )
special acciptince standards a2ply 2 others, o L

w—-grw

CESIGN AND ANALYSIS PROCZIDUPES (3.8.3.4)

4t

Fages g8 Senmcisisrs
Steel KEhE
PeLeE', O+l+Pa, Cel+Pael’ (1,68)
Steel for Plastic lesign: (Y)
1.30+ 1.3L + 1,38%, 1.30+1,3L+1.372,
1.20 + 1,20 + 1.2Pa+1.2¢8' .
Stael for test verification: (c)
1.40+1,4L + 1,4E', 1.40+],4L+],27P2
1.30 + 1.3L + 1.37a + 1.3¢'
For reactor ccolant linear stael sudr~ ', the -followine
gpply:

For ¥SD; f.imis of X111.1100,

Pel+2 (X 1.0), ReL+E' (X 1.e), Peleg’ + 22 = ¥ (t 1,8)

For Plastic Cesion: (,0V)

1.7 (D#L+£)
1.3 (Cale?')
1.0 (D+L+E' + Fa + Y)
- Qr =
SYESSAR

For P¥® Dry Containrents the design and analysis procedures
for 1inear reactor coolant suooorts are in sccordince with
c.Ssection NF., The prirary shield wall, saconcary sniald
vall, other intaricr structures and the raactor civily
design and analysis procecuras are in accordance with

ACI 312.71.

for PUR {ca-concanser divider tarriers and &2 drywells,
desizn and analysis procadures are in acisriinca with

those celineated in sactiien CC-3000 of ACI-3S8 for concrete.

elarants 2nd subsection NE for steel eleents. For EV° *
steal dry~all elemsnts the design and 2nalysis acceotance - .-
eritaria of Section 2.2,2 222ly. _ .

Nem  sted

s Contitte,

#FY

;og-"n

bu-Top.y ¢ Beop-ar (e prarsipdy
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MATEDTALS, MUALITY CONTAOL AMD SPEFIAL COMSTONCTION TETSMIPIES
(3-’.3.6)

T B e - ——

2 . B e

STOUCTUSAL ACCIPTENCE CPITEMA (3.2.20%)

e

uith the eazeotion of ihe ¢ivider-tarrizr and ice cOoncanser
ele~ents of P cuntainrents; the driwell of the Mare [II;

and the linear stzel sucoorts of the reactcr coglant systier;
the stress limits tahulate cscosite the load ecuaticns essly
Lrere ¢ = the accuired secticn strancth tased coa KED alionalias
of 3C1-318 and the 21SC specifications, Part I I' s the
recyired section ultirate strength, Y = the AISC sfacificee

tion allawebles, Zart II, and C ¢ teste? callazse s:reﬁc:~._ﬂn
Tor the 2WwR divicer Barriar an¢ 247 dry well, cincret2 Cl-340

't

pc2ties. .
Toe tea PR dividermetarrier ang IVP crpvall steal, Iltseclicn
M2 aspiies,

femcliance with ACI 218.71 for concrete, 81S7.6¢ ‘or
teel, ASUE MF “or raactor coolint syst suodortls,
inS] M88,2,8 for caneral cuality centrol and 2(1.2%9

far reinfarsing bar welding,
As Sologection  3.9,0.6

-

..
ensw
e
- -~ o
 2a R g vo3®
.- h -
e - g Y
- » s -
v 2o CenBTied, g
i = - - 1
t -~ - -
L - - -~ -
-
v‘--..
% K NS ¥,
b & L mdy
G s . $g S E— =%

4]

= 3,949
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( 5. DESCPISTION CF OTHER CATISGAY 1 STRUCTLRIS (3.2.4.1) 3.8-€
Cr For other Catascry | structures the descrioticn includes
( the containrant enclocure “uildi ng, 2uxiléarv drilding,
.21 stsrage *tuyi’l dinz, centrol Puilding, riaes: =22-:,31%3p
:-316 .-. éﬁc r'('.‘ smenug Sade=ie s biez ey Tiee.ctLnz8. -
. e de

- OF = 378 wi wadiv S0 s s mew -y

. (34

i

i

" .- '- - - - - LA -~ S's«\
s 2, AS3LICAALE CODSS, STANZASNS WML SPECIFICATIONS (2.8.¢.2) $.8"°2
t ™ followina are enpicyed:

ACT 218; ACI 388; ASVE 2357V Coce
' ubsec.ions NF and MF; AISC; ANSI
ac ..ss

- S At how 1 2 gz ':2= E jr" Lo Q'.'}“L;{‘

€. LPENS AND LOZD CCMAINATIONS (2.8.4,3) 38-54
Trhe follewing load czmbinations azely
Sarvice Lzad Cenditions:
- Tonrcrets anc c-2s! ‘or WSD: 's)
Dol , O=L+E, Do+
and i thermal siress is oresent (1,2€-"2ncrete
1.5%.5%201)

SRR Do, + Tg + Po, D+L+To+%0+E
b oL Rel +To+Fo+W

\ . Cancrete for USD;
N\
\

g p—— 4
N
(
7 -

1.4041, 1 arow.. €,
1.40-1, 7L+, ¥
and 1f thermal stress is presant ()
(.78) (1.4041,7L+),770+1,7%0)
(.75) (1.20+1, 7L¢1.°E+1 7To+1.7%)
(.75) (1.4041,7L+1,.7¥+1,7T0+1.7R0)
Sceel for Plastic Cesien: . (Y)
1.7041,. 7L, 1.70+1,7L+1.7E,
1.70+),7L+1 7w
Factored Load Conditions: ~ it
Tieel ‘or woi: (,E%)
NeL +To+30+5" and “Y., .v'oTa+na~?a )
D4l +Ta=Ta+7a4v+f ! g
K % Steel for plastic Cesion and concrata 'cr P"- IV T8)

1T PRI g — p—

- -—— e e

' g DaLaTes2a5E" and Wey CeL+Ta-3341.2
b t'L'-adZu-Yﬂ.é...h__ , -
C’L’,l"l""f”
- or - :

o —

e | RN

-
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Ql. The Tornado Missile Spec:tra does not fully co=ply with the current

- ¥ M

NRC Tor=ai: Missile criteria. Specifically, the aprliicant has net

the three steel pipe =issiles (3" dia., 6" dia., 12" dia.). Fre=
point of view, the 12" diameter steel pipe controls the design of
barriers. Therefsre, further evaluati for this Tommado Missile

In additicz, the applicaz: should desoastrate that the vents usesd

cons.zered

the concrete
is regquired.

to recuce

the differential pressure in other category I structures, are adequate to

resist the missile impact.
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Q2. The applicant has not established the effectiveuess of che grouad-
v;tar veLl-sttca. These wells are ceeded to control the ground water
level and prevent soil-liqu.faction. The proposed dewatering systez
should be categorized in its entirely or ia part, as per deterzination
of the systez evaluatiocn and geo-science perscmnel, as Category T
svstems and should be desigoned and constructed to resist the loads of

OBE/SSE and other pertinent soil loads.
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Q3. Due to settlement and {nadequate compaction in the plant fill area, the

applicant has agreed to re-run the seiszmic analyses of all Category I

structures ia this area. In addicioz, we require as necessary, the revision

of structural azalyses of all Category I structures affected.
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Q4. Because of :hc'screng:hcning meas're to the backfill wicth caissons ot

piles, the foundation of structure will bde different from that of the original.

Such a change will require a re-run of seiszic analysis.

The flcor respouse spectra for the diesel generator building were
gecerated on the assumpticy that the shear wave velocity would not be lower
than 500 FPS. We recommend that the surveillance of the soil properties
be conducted throughout the entire period of consoclidation of the buildisg to

verify the validity of this assumptiocn.
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Q5. Some areas of the fill material under the Nothern part of the service
v;:cr puzp Q:ruc:ure have not been sufficiently compacted. The porticz of the
structure over the fill material is being supported by the rest of the structure
founded on natural material through cancilever acticn. A static analysis of
the structure by the applicant indicated that the total design loads cannot
be supported by the main structure through cactilever action. The corrective
action staced in MCAR 24 (issued 9/7/78) Interim Report 6, consist of placing
pilings under the North wall of the structure.

Two questioas regarding this corrective acticn of concera to NRC should
be addressed by the applicant. They are listed below.

(1) The method of attaching the corbels by using long leomgitudinal
bolts through thc'yglls wvould require the bolts to resist bending. This
is not an effective way of utilizing bolts. Other methods should be considered
and compared. ‘

(2) In the proposed re-analysis of the survice vater pump structure for
selsaic loading, it 4is oot clear hovw the piling will be treated. The vertical
piling cannot resist horizontal forces unless proper bracing is provided.

Will the piling still be effective to support vertical load after an earthquake?



Q6. The reactor V?!l?l support system is under teview because of the failure
of some anchor bolts under pretension load. A new design has beez proposed

by the applicant. Provide the final desiga and analysis.

.
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Q7. Ia the response to questicn 13 of NRC requests regarding plamt fill,

the app'icant has stated that "differential settlement primarily induces

additicnal strain, which is a self-limiting effect and does not affect the

ultimate streagth of the structural meszbers." Additional clarification of

this statement is needed.
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Q8. The applicant responses to questions 14, 28, and 29 of NRC reques:
regarding the caéses of cracks due to settlement of plaat fill, the significance
of the extent of cracks and the consequences of cracking gives us a bcg:fr
insight of the existing condition of the category I structures. We further
recommend that the following information be given.

a. Provide the temsiocn field data, if any under the design lecad
combinations at all crack locations for each Category I sctructure.

b. Provide analysis to show the limiting tension field conditicn ia
which a crack will got enlarge or propagate.

¢. Show that the existing cracks shall not propagate further due o
settledment and inadequate compacticn problem.

d. Show the corrective plans in regards to the adverse effects of

corrosion of the reinforcing bars in the crack areas.
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QIl. Because the fill was replaced by other material such as lean concrete in
case of the auxilliary building and the feedwater valve pits, the soil
properties of the foundation material will be changed. We recosmend that the
nev properties of this new foundation material be thoroughly invostiga:::.

The new soil properties (e.g. dacmping valves and shear modulus) should be

used in the revised seismic analysis to determine the structural adequacy of
the affected structures. Pertinent soil=-structure iaceraction methods

should be used in the revised analysis. Structural asalysis should be
conducted usiag the revised seismic loading and curreat NRC criteria so

that margins of safety can be determined against current standards. This

analysis should include the effects of settlement and revised load combination

equations that are appropriate for the structure.
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QI2. Since a majority of the containment design was cozpleted Q;F1973. the
lgad combinations used and presented ic the FSAR do not agree with those in
the U.S. Aéon&c Eaergy Commission Standard Review Plaa (SRP) 3.8.1. Also,
the applicant has not demonstrated the deg-ee of coanservation used 1o the
midland desizz, with respect to the load combinaticns aad the related accept=-
ance criteria. Is it equivaleat to that which would have resulted if the

NRC Standard Review Plam Acceptance criteria had beea used?



QI3. Since the design of other Category I and internal concrete s:ructurs:

vere cozpleted before 1973, the load combinations presented in the FSAR are

not in accordance with the current NRC requirements. Specificallv, the stai:

uses as the Acceptable Reference ACI-349, modified as per Requlatery GCuide
(RG) 1.142. The applicant has not demonstrated the degree of ccnservatiss
usel in the midland design, with respect to the lcai comiinaticn and the
related acceptance criteria. Is it equivaleant to thac wiich would have

resulted if the curreant NRC acceptance criteria had beez used?
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