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June 4, 1982 

Docket No. 50-237 
LSOS-82-06- 018 

Mr. L. DelGeorge 
Director of Nuclear Licensing 
Conunonwealth Edison Company 
Post Office Box 767 
Chicago, Illinois 60690 

Dear Mr. OelGeorge: 

SUBJECT: SUPPLEMENT TO SEP TOPIC III-7.89 DESIDGN CODES, DESIGN 
CRITERIA,· LOAD COMBINATIONS - DRESDEN 'UNIT 2 

Enclosed is a supplement to the SEP Topic III-7.B evaluation which has 
been sent to you prevto4sly. The enclosure describes our revfew of the 
capability of the drywell at Dresden Unit 2 to withstand combined 
seismic - LOCA loads. It is concluded that the drywall w11l perform 
fts ·intended function when subjected to combined seismic - LOCA ·loads. 

You are requested to examine the facts upon which the staff has based 
_ its evaluation and respond either by conffnning that the facts are cor

rect or by identifying errors add supplying the corrected tnfonnatton. 
We encourage you to supply any other material that mtght .affect the 
staff's evaluation or be significant fn the integrated assessment of 
your facfl tty. 
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Enclosure: 
As stated 

cc w/enclosure: 
See ne1*t page 
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Sincerely, 

Paul W. O'Connor, Project Manager 
Operating Reactors Branch No. 5 
Dfvfsion of Licensing 
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Mr. L. Del George 

cc 
Robert G. Fitzgibbons Jr. 
Isham, Lincoln & Beale 
Counselors at Law 
Three First National Plaza 
-Suite 5200 
·Chicago, Illinois 60602 

Mr .. Doug Scott 
. Plant Superintendent 

Dresden Nuclear Power Station 
Rural Route #1 
Morris, Illinois 60450 

·The .Honorable Tom Corcoran 
United States House of Represent~tives 
Washington, D. c. 20515 · 

· u. s. Nuclear Regulatory Commission 
Resident Inspectors Office 
Dresden Station · · 
RR 11 
Morris, Illinois 60450 

.. Jo 

·""Mary Jo Murray 
Assistant Attorney General 
Environmental Control Division 
188 w. ~andolph Street 
Suite 231S~ 
Chicago, I1linois 60601 

Chainnan . = 
Board of Supervisors of 

.:Grundy .County ,__ 
Grunay ·tounty .. Courthouse 
Morris, Illinois 60450 

John F. Wolf, Esquire 
3409 Shepherd Street 
Chevy Chase, Maryland 20015 

Dr. Linda W. Little 
500 Hennitage Drive 
Raleigh,- North Carolina 27612. 

Judge Forrest J. Remick · 
.The Carriage House - Apartment 205 
2201 L Street, N. W. 
Washington, D. c. 20037 
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Illinois.Department of Nuclear Safety 
1035 Outer Park Drive~ 5th Flooi 
Springfield, Illinois 62704 

U. S. Environmental Protection Agency 
Federal Activities Branch .. 
Region V Office · 
ATTN: Regional Radiation Representative 
230 South Dearborn Street 
Chicago, Illinois 60604 

James G. Keppler, Regional ·Administrator 
Nuclear Regulatory -Cammi ssion, Region I II 1· 
799 Roosevelt Street 
Glen Ellyn, Illinois 60137 · · 
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Drywell Containment under_ Combined Loads 
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Introduction 
·A review of the gross structural integrity of _the Dresden Unit 2 

drywell containment is performed. The drywell is subjected to the 
combination of dead weight, SSE seismic loads, and accident pressure 
and temperature due to LOCA and MSLB (main steam line break). Stresses 

due to the load combination are then evaluated against the Level C Ser
vice Condition allowables as defined in the Standard Review Plan (Ref. 1). 

·A detailed stress analysis is not performed here because of the " 

·similarity in structural configuration and design among the Dresden 2, 
Millstone Unit l and Oyster Creek dryw.ells (Refs. 2, 3) • Instead, the 

stresses due to the individual loads ~'re> estimated based on, in par
ticular, the stress analysis results from the Millstone 1 drywell review 
because of the close resemblance in structural proportion and~dimension 
between the Dresden 2 and Millstone 1 drywells. 

Figure 1 illustrates the configuration of the Dresden Unit 2 dry-
.. i- . 

well containment. The shell material is-SA212 Grade B fabricated to 
Specification A300, which is the same material as that of the Mill
stone Unit 1 drywell shell.(Ref. 6). 

\ 
Loads 

Ref. 4 -provided the seismic shear and moment diagrams due to a 
horizontal .grourid ~otion represented by the R.G. 1.60 design spectr~ 

anchored to 0.2g peak ground acc~leration. This seismic input is 
conservative because, according to Ref. 5, the site specific SSE would 

have a O.lJg horizontal peak ground acceleration. The vertical seismic 
·loads.· were· not reported in Ref. 4, and are conservatively assumed to 
be the same as those from the Millstone Unit 1 drywell seismic analysis 
(Ref. 2). Thus, the vertical seismic loads correspond to a 0.22g ver~ 
tical acceleration. 

The peak pressure and temperature are as follows: 

IOCA: 
MSLB: 

P = 47 psig; T = 295°F. 
P = 18 psig; T = JJ5°F. 
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Load Combination and Evaluation 

Stresses due to the dead weight contribute very little to the 
combined stresses, and hence are simply assumed to be the same as 
those for the Millstone 1 drywell. 

Stresses due to the seismic. shear and moment are computed by hand, 
assuming the drywell to be a vertical beam. Stresses due to the ver

tical seismic loads are equal to 0.22 times the dead load stresses. 

The most critical combination of the effects of the three earthquake 

components is done by SSRS combination between the the two horizontal 

components, which is then combined with 40% of the effect from the 

vertical component. 

Stresses due to the accident pressure are estimated, as follows. 

The general and local membrane stresses may be assumed identical to 

each otner, being equal to PR/2t in both the meridian and :circum-

ferential directions. The maximum meridional bending stress would \ · 

occur at just below the collar, and is equal to about one half of the 

value of PR/2t, while the hoop bending stress at the same location 

would practically be zero. At the dryweli base, the stresses due to 

.·the accident pressure are obtianed from the- Millstone 1 analysis re

sul ts,using a scale factor equal to (PR/t)D d /(PR/t)M'll t • - res en i s one · 
The ~ost critical location for the thermal stresses due to the 

accident temperature is the drywell base. The stresses .are obtained ). 

from the Millstone 1 results using a scale factor of. (T-60°F)Dresden/ 
0 . 0 

(T-60. F)M. ll t ,. 60 F being the assumed stress free temperature. 
. i s one ..... · 

Having estimated the stresses from the individual loads, the 

maxim~m principal stress from the load combination is evaluated 

against the current ASME code allowables for the Level C Service 

Cdndition defined in the Standard Review Plan (Ref. 1). Tables 1 

to .3 show the evaluation of Pm and Pi, P1,+Pb, and PL+Pb+Q, respectively. 
The minimum safety margin is about 1.J. 

For buckling evaluation at the drywell base, the maximum compressi v·e 
membrane stresses are estimated. In the meridian direction, dead load 

and SSE would produce the maximum compressive stress:. 

(Sd) = -.3.320 psi 
? comp 
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It is compared with :the ASME code buckling stress for an axially 
loaded cylinder, i.e., 

( SB ) = - 0 • 0 62 .5E t /R = - 7 5 0 0 psi 

and the safety margin is abd~t 2.J. In the hoop direction, the 

maximum compressive stress is due to the dead load, SSE, .and MSLB 
temperature and pressure, estimated to be: 

(s 6 ) = - 47100 psi comp 

This substantially exceeds the. ASME code buckling stress for a sphere 

subjected to external pressure, wh~ch is about -2400 psi. .However, 
this ASitiE code buckling stress is ·riot> directly :appl; cable- to--the-·drywell · · - -'-·. 

. -:--·- --- ......... --··-·-· -· ----·-·· ... ·- ----·-- -- --· -------·- -· -------- -

under consideration because the maximum hoop compressive stress is 
confined t9 a very narrow region at the base. The ASME code buckling ·~, 

stress is therefore judged ·to be substantially lower than what should·. 

be used, and it is used here simply b~cause there is no other better . 
·.solution for the time being. Some amount -of circumferential buckling . 

may occur at the drywell base due to the accident temperature, but note( 

th~t '\no\ credit has been taken for the structural effe·ct of the .concret·s; 

backing the shell in the san~ zone. This concrete should help the 
s~ructµral..; stability of the she11 ·near the base, thus reducing the 

potential of circumferential buckling. 

Conclusion 
The above evaluations indicated a minimum safety margin of 1.J 

for the Level C Servi·ce Condition limits, and a margin of 2.J for 

meridional buckling. The hoop compressive stress exceeded the ASME 
c-ode buckling stress for an externally pressurized sphere •. However, 
this buckling stress is judged very conservative, and is not directly· 
applicable to the present case. The fact that the shell is backed 
by the concrete from inside the drywell at the sand zone would also 
rend~r sheil buckling in the hoop direction highly unlikely. Hence, 

. . 

th.e Dresden Unit 2 drywell containment is considered adequate for the 

postulated load combinations. 
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Table 1 Maximum Primary Membrane Stresses, Pm and PL 

Location - Spherical portion of the 13/16" shell 

Governing Accident Condition· - lOCA 

Load Meridian, S~(psi) Hoop, s 6 (psi) Shear, St(psi) 

D - 400 200 0 
p 11450 11450 0 

Eh +2100 0 1500 

o.4Ev=0~09D + 40 + 20 0 
;... 

D+P+E 13200 11700 1500 

P = IJ1ax. principal stress = 14100 psi< 1. 0 S = 19300 psi m me 

Safety Margin = 1.37 

(b)-~ 

PL would occur at spherical shell ~just below the collar, and 

PL is practically equal to Pm~ Hence, 

PL = 14100 psi < 1. 5 S . - 28950 psi . me 

Safety Margin= 2.05 

D. r-:R ... A-F···.·T. i 
·-. ·\: .... m 
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Table 2 Maximum Local Membrane Plus Primary Bending 

Stres·s, PL+Pb 

I-0cation - Shell just below collar 
Governing Accident Condition - IOCA 

Load Meridian,S~(psi) Hoop,S
9

(psi) 

D - JOO 80 
p 17200 114.50 

Eh +2100 0 -
o.4Ev=0.09D + JO 0 

D + p + E 19000 11.500 

Shear I st (psi) 

0 
0 

1.500 
0 

1.500 

- Pl + Pb = max. principal ,stress = 19 JOO psi< 1 • .5 Smc = 28950 psi· 

Safety Margin= 1.50 

·Table J Maximum Primary Plus Secondary Stress, PL+Pb +Q 

~ocation - drywell base 
Governing Accident Condition - MSLB 

Load Meridian, S~( psi) 

D 1000 
p 2000 

Eh + J900 
0.4E =O. 09D + 100 v 

T -20400 

D+P+E+T -2.3400 

P1+Pb+Q = max. principal stress 

Safety Margin = 1.J1 

Hoop,S 0(psi) Shear I s.t (psi) 

JOO 0 

700 0 

0 1200 

+ .30 0 

-50000 0 

-49600 1200 

= 49700 psi< JS . = 65100 psi . mi 

DRAFT 
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