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COMMENTS ON ADEQUACY OF DE S IGN X, I, W " 

Earthquake Hazard and Design Procedures ." .  

The earthquake mot ions considered are stated in Ref 5 as follows.  

In reply to Question 9-c, "the plant design Will, consder the , 

simultaneous action of horizontal and vertical earthquake acce-lerations. Thd..  

des in earthquai'.e ac celerat ions at zero period are 01 g horizontally and 0.05' 

vertically." 

In reply to Ouesition 9-d, the statement is made that: "The Indian 

Point Unit No. 2 containment will -sAt isfy this relation for seismic loads at 

least equal to those corresponding to the response to O.15g horizontal and O.lOg 1 ,.9., ..  
* , 1 . .. . ... : 

vertical ground accelerat'ions occurring simultaneousl1y .  

We believe that the foregoing criteria coverin the earthquake' moti onS 

are reasonable and satisfactory.  

The response spectra to be used in the anals5 is are given 'in Ref. 5, 

Figs. 9-1 and 9-2, but a plot of spectra are not given for thc maximum earthquake 

We have considered that, the response spectra to he us.d for the maximum 

earthquake are proportional to those used for the design earthquake. The 

applicant has stated that, the combined effects due to'.vertical and horizontal 

earthquake mot ions wil be assumed to act simultaneousl~ty in the design.  

The damping values, as revised, are given in' Ref. 5 In the answer to"-., 

question 9-a. We consider that thcse damping factors a're acceptable,,*.as stated .' 

in this ref'erence. Crit.eria for "no loss of function' are stated 'In reply to 

question 6 of Ref, 6, and appear adequate. I ducti lity factor of two.2. s ..  

to be used in the design of all Class I vessels Iand 1) ing.  

The applicant advises (Rcf ?) that any Class I equipment located in: j n" 
--: .,n 

., 

Class I building, or supported by a C lass II structure, will be protected ffrom; 

* A.;, ' ",, . " .. . : ' " 'h
"
. . . . ' f. "A' A4A2-. A 

" ; , . .  

'A. ~~~" A. A',.'



I g- ~" 

N' ~' 

'4. .94 

4'

aI .... 9 ,~9 

-4
damage during an earthquake, or will be backed up with Class I quipment, 

capable of providing for. a safe reactor shut down, located, in or:, t tac:hed to.  

Class I structures. We oncur in this approach. , :,. .  

Penetrations 
.... ",A 

The applicant ,describes the method of analysis of penetrations in the "' 

answer to quest ion2 of 'ef. 6. The method 'is essentia1ly an empirical one 

and may be adequate.. n indlIa t ion of assurance of adequacy can be obtained 

in one of severai ways: for example, by theoretical analysis using a lumped -,.  

parameter or finite element representation; by photoelastic analysis; by model 

tests; or by adequate measurements made durinq proof-pressure tests of the.  

completed structure. The applicant, has indicated i:n Ref. 7 that :assurance of, 

adequacy of the large penetrations wi be provided ,through measurements 

and observations made at,--wthe t ime of the containment.proof test.' Such 

measurements will includle (a) strain measurements to.:be made in the area of - ' 

the stiffening ri ng and: in'areas adjacent to the openinq, (b) visual i nspec tion", 
for cracking and (c) measurements of gross dimensional changes. e'.believe 

that acceptable results from such measurements will.'assure the adequacy of this 

aspect of the des i gn 

Steel Liner 

The design of.the liner and the att-achment to the concrite .pressure 

vessel is discossed 'in 'the answer to question No. I of:Ref 6. we consider 

that a plate thickness,cof 3/8 of an inch, as indica-ted: in. Ref. 6, :can. ave '"-" 

adequate resistance to:. atigue or repeated stresses i.f the welding proitedures$' 
' 'j7 

are carefully controlled. Hence, an inspection proceure-is es . ia I' - , n,.  

V,.
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-."! ... .wh ich. a11 of the stud connect ions to tihe p lat e arid, line r welIds 'a re.' /"exam ined "-:. " ,, ::.i {;, 

i ."The applicant advises that 100 percent of. all linersu wedY'i e'iu i : ...  

A,.i - nspected, and that all, liner seam welds will be pressure testedi; 

! ~Concrete Rtf i n f o r c e me n t "." . ! 

Tht_ principal, reinforcement ini the dome and cylindrical she 11, 

containment: v,- ssei i _ s ] sted in Ref, 4 as being "high strength bi I et steel ; 4 , ,." 

conforminq to I4T A-43' with a guaranteed m in imum .:yield strength Of 

F:.60,000 psi ani d ul1t imate m; n imum st renoth of 90,000." Since this- steel has , .i:', 

r'' stent telcomny m'oe, -. ' * .', .  

I . ] 

4, : '"4, ~ ~ -'. "'~ , ," -; .. ",VC '-.  

lowert dutiit than teoe 

-5-inspection ard control procedures 2re essent iaI to irnsure 

the requlrements of thespetio ionst an acceptabIe arrangement for such 

p Trocedu res is ven in titem 5 of Ref . 7 't is noted there thatl'spe iaal ly 

sprocedures will be follwed to insure the adeq.acyof bent bars 

Concrete Shear Values. " , 

conforminq discuss on, pf the shearint strenqth of .concrete under various.  

h '. 0,000psi nd uliman eriumssnoho 't,00 ic ths steelis ha 

conditions- of comblnedpcbadinr is contane in the is.we t testeelns ead:, 

r8 of Ref. 6. The appicait confirms Ref 7) that theselatter statements cjal 

procedurmean that diagoaI reinforceent wi1 be provithed todqcara-c tbn entbr re,, 

shear wthout part icipa ion of the e iner or the o oncret eue r the upper 

2 codition ofcombnedloainqis on fn~ in ths e fnwr to qest wions7n 

area of t e dr. T so-the apppplicantant c i ( f.r7) th, te ' latter satent 

... ',,,,be considered to be c, rried by diagonal bars when .they, are loaded in c omp r e ss , o n :.  

oi":i ' ncur view, t h i st inter p re tajtio gves an adequate caipacit_ foc)r sherg 

mr s istance of the conotra ieime n t ub drevr transverse o c. enir ,-, ..  

sha The truc ture is s U j ected to dead toad pressures and t increasfedor't are of the vee i ret conirms ,let r t t ha of the 

outera forces in te tsdrs girestn rom the acno shehring ' 

•ak-ill '4-
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crushed-rock backfill against the structure. Since this backf ill Is not a, 

the same elevation around the entire structure, the lateral forcedistribution7,: 

on the structure arising from both dead load and seismic loadiigare rhot, 

uniformly distributed circumferentially. Although the answer toqestion 5 

of Ref. 6 discusses this-problem, the discssion appears to be limited to the 

state-of stress in the Soil. The applicant has conf..irmed (Ref. 7) that he will 

take account of these increased laterai forces due .tb seismic behavior in 

proportioning the concrett and steel in the containment vessel.  

Farthquake Effects on Crane 

The stability Of the c-rane under seismic motions is discussed in the An' 

reply to question 4 of Ref. 6. The statement is made' that "the seismic design , 

also preclddes t ipping of t.he crane and the react ion. 6f seismic-'loads. " Hence, 

the factors to be considered involve forces imposeld'on the crane structure 

from swinging loads, or the impact of such swinging ,oads on other parts of 

the structure. it is apparent from the discussion that the applicant has 

considered this matter.! -We interparet his statementsto indicate ,that the 

capability of the react6r for safe shut down w,,ill not be impaired b' .k 

earthquake Mot ions that-might be transmitted to the crane or through the 

crane to other elements,.

CONCLUSIONS 

On the basis.of discussions at several meetings on this topic,, and a ' 

recent conference call (Ref. 7) we believe that the-principal structures and 

components designed for containment, and the other eshsential parts of the 

facility, will provide: an adequate margin of safety for seismic Yt ons 
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