October 16, 1995

Mr. Nicholas J. Liparulo

Nuclear Safety and Regulatory Activities
Westinghouse Electric Corperation

P.0. Box 355

Pittsburgh, Pennsylvania 15230

SUBJECT: SAMPLE PROBLEM FOR COMPUTER CODE VALIDATION REGARDING THE
CONTAINMENT VESSEL DESIGN FOR THE AP600

Dear Mr. Liparulo:

As agreed during the August 30 and 31, 1995, meeting reyarding the
containment vessel AP600 design, the Nuclear Regulatory Commission has
prepared a sample problem for Westinghouse to validate the Chicago Bridge and
Iron Company in-house computer code "E0781B" and resolve the staff’s concern
of Draft Safety Evaluation Report Open Item 3.8.2.4-8. The attached sample
problem involves the axisymmetric model for internal pressure and wind
analyses. If you have any questions, please contact Diane Jackson at
(301) 415-8548 or Thomas Cheng at (301) 415-2770.

Sincerely,
Original signed by
Diane T. Jackson, Project Manager
Standardization Project Directorate
Division of Reactor Program Management
Office of Nuclear Reactor Regulation
Docket No. 52-003
Enclosure: As stated

cc: See nex. page
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Mr. Nicholas J. Liparulo
Westinghouse Electric Corporation

cC:

Mr., B. A. Mcintyre

Advanced Plant Safety & Licensing
Westinghouse Electric Corporation
Energy Systems Business Unit

P.0. Box 355
Pittsburgh, PA 15230

Mr. John C. Butler

Advanced Plant Safety & Licensing
Westinghouse Electric Corporation
Energy Systems Business Unit

Box 355
Pittsburgh, PA 15230

Mr. M. D. Beaumont

Nuclear and Advanced Technology Division
Westinghouse Electric Corporation

One Montrose Metro

11921 Rockville Pike

Suite 350

Rockville, MD 20852

Mr. Sterling Franks

U.S. Department of Energy
NE-42

Washington, DC 20585

Mr. S. M. Modro

EG&G Idaho Inc.

Post Office Box 1625
Idaho Falls, ID 83415

Mr. Frank A. Ross

U.S. Department of Energy, NE-42
Office of LWR Safety and Technolegy
19901 Germantown Road

Germantown, MD 20874

Docket No. 52-903
AP600

Mr. Ronald Simard, Director
Advanced Reactor Programs
Nuclear Energy Institute
1776 Eye Street, N.W.

Suite 300

Washington, DC 20006-3706

STS, Inc.

Attn: Lynn Connor
Suite 610

3 Metro Center
Bethesda, MD 20814

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs

GE Nuclear Energy

175 Curtner Avenue, M/C 165

San Jose, CA 95125

Mr. John E. Leatherman, Manager
SBWR Design Certification

GE Nuclear Energy, M/C 781

San Jose, CA 95125

Barton Z. Cowan, Esq.

Eckert Seamans Cherin & Mellott
600 Grant Street 42nd Floor
Pittsburgh, PA 15219

Mr. Ed Rodwell, Manager

PWR Design Certification

Electric Power Research Institute
3412 Hillview Avenue

Palo Alto, CA 94303

Mr. Charles Thompson, Nuclear Engineer
AP600 Certification

U.S. Department of Energy

NE-45]

Washington, DC 20585



g’gilmm et c

Mo Lo

ermJ

Pre Ssurt

(3

and wod  Ane 45¢€4

-

©

57'”’:«4 and fﬂd'/‘“ ‘%

'776 0387

()
D) @
20
@ o[«
745.6125" e
X
@ |®
(19) }l*@
o 7S0.eb25" )
| ©
G,
90
R _ 82956875 NEREN—— T
Note: o Al Rad, ol
d.fknrm are @
i urtd 4o Hhe
Shell ceaber. t
 Suntt 4 | 780:8u5" | @
23,24 aaof { X
25 e U{e‘/ te alCourt £cr t b
eflech o tha vodia! St X eners. @
®) = S ' '
e RS il o SOyt 04" 12"

4

£‘eva#' -1 a

256 gt

{70

e

. 4
At tachment

120"



"

A
nca) rsz) ZlCQ) ib) ::‘e;‘»“o*-. K¢ rar K
I |776.03%7] Tg0Biz5| —495 [ o 6
2 780- 8129 % 0 } €S 8
3 v Z 12% 2005 S
4 v % 2000 D 247075 to
S & = 34275 | 476.15 g
& & v 476-2> §2!. 2< /0
7 /s & 621.25 7905 I
& % o 79%.5 |985.0 )2
9 - = F45.0 | i1 795 12
lo e > n79s | 1251.s| s
1 o “ 1251.5 1375 8
12 | 7608125 | 73424 1375 | 525~ Il
13 17362474 | S§2.€925| is25 || 675 I
14 |552.57:5|259.8404| ) 6715 | 800 2l
155 | €5%.84e4| O /Boo 16§25.6%| 2|
| 6 780.15| 826 331 331 RS
17 | B2S 6§75 £2S. €475 3277 33€ -
|§ |780-8125| 150-6GtS| 790 5 | 775 | S
1Y |7S006ts | 750 0625| 782.F |7972.S5 | S
20 |760.8125| 136 8128 |12515 |j2sr.s | s
21 7808125 | 736.8125| 1179. 5 | 1199.5 | &
22 1745.625|\7G. 5~ 7dS. 6125 | 1251 S
23 (743.6125 N19.5 |780-3125| 125 S (c)
24 | 780.8125 | 145612y | 1195 | j251 - (o)
25 1808125 (826.0 |315179 | 3315 | 5 (E)




..3/4

() e Radial and Veiiad Covedddelts gk ¥ha
%w'ﬂ’h'l.’; t/j O 585 mn'f'

(b)

i1

200‘1'91 arJ \[({»f:ru\ Coo,rJ,no({J a'* t e

?r‘J v{ o Sejmm*
(-C) = gk( 5"9/7\(')1' Wfé
Eg =/]o e "na/ E-¢ = 1770 6070 Psc

(D) = Fake SCirmunt . th

g

P

- /0‘751.. cincd C¢

1770607 ¢ Ps.

&) = Fe ke Seinptat /u:/h

23

Loading :

[ = @s‘c. f

3

/

ws€ 2

N
|
(\

=/o Psc ad b = 18376%0c Pso

;"1/;1'(/' S€Smonts USe :

2 0-3 & = 2.7’-/00,000 =7

('M'IK’"’7 1’77‘”’7“/ fressure e Q!

45 Ps¢§  was r-fj)/:/a/ on SPypsnts
’ 1;‘)rodj"\ /5—.

ﬁt: /orlffurv. (//'r'f/«btj//&/’ ShnLuﬂ
(0 the Fisure on pmxt Pebe tes
afp lited on Stppuils € throush 15

8) /L—’-aur‘,f/ /)Vﬂrﬂr “§ 3 wlr e
Usedl |7 4 A //7:? /'.a’/'.r



Leoood (a¢e 2.

Outpuf

Surﬁa
»r Lood /l(e L: Obfom/\ Stess es andd c//':/P/a(eM At

all  mesh Po,ats .
SW&[&
p Load @SC 2. 0197"0.//7 /\S'lusgcs ancl d/'!/’/d(/ﬂz/ﬂ‘f at
ol resh Pownts eleny Gzo ord

é ‘:.'80




Axisymmetric Model For the Containment Head Buckling

t= 1.625in.
P |

|  LR.=780in.|

o e s e e

Loading Type = Internal pressure

Young's Modulus = 29,500,000 psi

Yield stress = 60,000 psi

Elastic - Perfect plastic Stress-Strain relationship

The analysis was performed using five segments. The head was modeled
as described in the axisymmetric model using four segments.

The problem was analyzed three times to study the effects of reducing
the element size on tha buckling load. The number of elements used in
the analyses were 74, 148 and 296 respectively.




