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Docket No. 50-331 

0Y 1 8 1983' 

Mr. Lee Liu, President 
and Chief Executive Officer 

Iowa Electric Light and PowerjCompany 
,P. 0. Box 351 
Cedar Rapids, Iowa 52406

Dear Mr. Liu: 

SUBJECT: RESOLUTION OF PUREG-0737 ITEM II.K.345, DEPRESSURIZATION WITH 
OTHER THAN ADS 

Re: Duane Arnold Energy Center 

We have completed our review of the BWR Owners Group (BWROG) response, 
dated\December-30, 1980, to NUREG-0737 Item II.K.3.45, Depressurization 
with Ot.her than ADS. In your letter of December 15, 1980, you re
ferenced the BWROG position as applying to your facility. Also, the 
BWROG cohfirms that its position on this item applies to your facility.  

Based on our evaluation of the BWROG submittal, we conclude that alter
nafife modes of depressurization would not contribute to plant safety 
and no modification in plant design or operations is required.  

This issuance of this letter and enclosed Safety Evaluation completes 
our action on this item.  

Sincerely, 

0PRIG'1VAOS.IG'M 
Domenic 8. Vassallo, Chief 
Operating Reactors Branch #2 
Division of Licensing

Enclosure 
Safety Evaluation 

cc w/enclosure 
See next page 
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Mr. Lee Liu 
Iowa Electric Light & Power Company' 

cc: 

Mr. Jack Newman, Esquire 
Harold F. Reis, Esquire 
Lowenstein, Newman, Reis and Axeirad 
1025 Connecticut Avenue, N. W.  
Washington, D. C. .20036 

Office for Planning and Programming 
523 East 12th Street 
Des Moines, Iowa 50319 

Chairman, Linn County 
Board of Supervisors.  
Cedar Rapids, Iowa 52406 

Iowa Electric Light & Power Company 
ATTN: D. L.. Mineck 
P. 0. Box 351 
Cedar Rapids, Iowa 52406 

U.S. Environmental Protection Agency 
Region: VII Office 
Regional Radiation Representative 
324 East T1th Street 
Kansas City, Missouri 64106 

U.S. Nuclear Regulatory Commission 
Resident Inspector's Office 
Rural Route #1 
Palo, Iowa 52324 

James G. Keppler 
Regional Administrator, Region IIT 
U.S. Nuclear Regulatory Commission 
799 Roosevelt Road 
Glen Ellyn, IL 60137



o .. UNITED STATES 
NUCLEAR REGULATORY COM ISSION 

WASHINGTON, 0. C. 20555 

SAFETY EVALUATION OF BWR OWNERS' GROUP GENERIC 

RESPONSE TO ITEN II.K.3.45 OF NUREG-0737 

"DEPRESSURIZATION WITH OTHER THAN AUTOMATIC 

DEPRESSURIZATIOm SYSTEM 

1.0 Introduction 

NUREG-0737 Item II.K.3.45 requires an analyses or a feasibtiity study to 

examine depressurization modes other than fuTT actuation of the automatic 

depressurtration system CADS). STower depressurization would reduce the 

. possibility of exceeding vesseT integrity limtts by rapid depressurization.' 

The BWR Owners Group has performed suctt a feastblity study. The study 

applies to aT Ticensed BWR plants to- whfch- tem ri.K.3.45 would apply.  

The objective of the: stady was to determine the @ffects of slQwer modes 

of depressurization in comparison to ADS- blowdown on reactor pressure 

vessel (RPV) structural integrity and core cooling capability.  

2.0 Evaluation 

The automatic depressurizatior system is. an independent backup system for 

the high pressure emergency core cooling system which reduces the re

actor pressure in the event-of a smalT pipe break. so that. LPCI/LPCS can 

maintain core co6tng and Timft fueT cladding: temperatures The ADS empToys 

safety and reTief valves (SRVas to relieve high pressure steam to the 

suppression pool.



*- s Group gener ic response to this item is given in a letter 

:o Crrell G. Eisenhut (NRC) from D. B. Waters (BUP Owners' Group), 

E.:OG-80-1, "B'nR Owners' Grcup Evaluation of NUREG-0737 requirements," 

December 29, 1980.  

The BWR Owners! Group has analyzedtwo base transients (an outside 

steamline break and: stuck open relief valve) as candidates for slower 

modes of depressurization assuming no high pressure cooling system is 

available.  

The feasibiTity study includes the foTTowing various cases to determine 

core uncovered time and liquid inventory in the core using: the SAFE 

computer code..  

Depressurization cases: 

Initiaticn from Top of Active Fuel 

(1) Full ADS.blowdown - 3.3 minutes (ADS actuation depressurizes 

reactor pressure. fron 1050 psig to 180 psig in approximately 3.3 

minutes).  

(2) Vessel depressurization within 6 to 10 minutes.  

(3) VesseT deprqssuriz&tion within. L5 ta 20 minuter.  

Initiation from Level Z (level at which ECCS initiate) plus 60 seconds 

(1) Full ADS blowdown 3.3 minutes.  

(2) Vessel depressurization within 6 to 10 minutes.  

(3) Vessel depressurization within 15 to 20 minutes.
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The BWP Owners' Group has conclucEc tnat slower modes Cf I 

depressurization would ncz have any s4arificant benefit on RPV fatioue 

usage but car, affect core cooling capabiTity. Earlier depressurization 
would not affect care cooTing capabilfty however, it wiTT increase 
chaTenges to HPCL/HPCS and in turm may result frr increased AQS 
actuations. In additton, an operator wiTT have less time avaflable to 
restore HPCI/HPCS.  

Our contractor, EG&G. has performed a conffrmatory analysis using the TRAC 
computer code tb verify the GE conclusfins and has found similar results.  

We have evaluated the WR Owners Group response. and concur with the 

Owners' Group response and: conclusions based on the folTowing information.

The reactor pressure vesseT stress addFfatfgue analyses are performed in 

accordance with ASME Code,.Section IIn (NB-3200) requirements. Detailed 

fatigue ahalyses for RPV include pressure/temperaturt/flow.design 

transients for plant systems operating and testing conditions. GE has 

concluded that the feedwater nozzle ts the Timitingomponent from a RPY 

fatigue usage point of view. The plant normal heat-up condition

contributes the maximur fatigue usage for the feedwater nozzle. The ADS 

actuatfoan event is not the Timittng transient affecting RPV structural 

integrity.- All BWR RPVs could withstand more than one ADS blowdown 

event based on the GE fatigue analyses information9 

However, if a BWR plant should experience the ADS actuation event 

without HPCI/HPCS, there is a concern for the integrity of welded
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connections in the core vicinity, These welded connections have a 

tendency to become embrittTed due to thetr exposure to irradiation and 

the thermal environment. Also this envtronment would reduce their 

fracture toughness. Under these circumstances. Iicensees must 

demonstrate integrity of weTded connections in the vessel by analysts or 

inspector before a pTant can resume further operatio (folowfng an ADS 

actuatforr event).  

ATT SWR contafnment structures are designed to accanodate the Toadings 

associated with the SRY discharge pooldynamic loadings resulting: from 

plant systems design transients.. This provides assurance that 

containment structural integrity wouTd be maintained under the ADS 

actuation- event loadings.  

3.0 ConcTusion 

We conclude that the as designed RPV and containment structures of alT 

8WR plants listed in TabTe I would maintain structural integrity under 

the ADS event and would be able to withstand more than one ADS evnt. Slower 

modes of depressurizator. could affect core cooTdnq capability without any 

significant benefit on RPVT fattgue usage;..- Earlier-modes- of depressuriration 

would not affect core coaTfng- capabtiity, however they would increase 

chaTTenges to HPCI/HPCS and also affect ADS actuatior frequency . Overall, 

alternate modes of depressurization in comparison to ADS blowdown would

not contribute any significant benefit to plant operation and safety,. and 

therefore, no.modifications in plant design and operation are required.  

MAY 18 1983 
Dated: 

Principal, Contributor: K. Desat.
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TABLE T

1~UR.EG-a73T L~ II~.rJ .45

'A-

Karton Ediso2 

Cardlna 3over & Light 

Co::oweth Edison 

Geargia; Power 

zowa Electic Light & !ower 

.Tesey CentL Rawa & Light 

Niagav lohawkc LEwer 

fabraska Pubtic~ sower Distict 

Kortheast EtiIties 

1Tarther Seates power 

Power Authority of the State of mew' 

Tennsese VWaLley Authority 

Veraut Yankee KfucLear awar 

Detroit Edison 

Long Isrand Lighting.  

Misissippi Jower & Light 

Fennsylvania Pover & Light 

Tashingtom Public Power Supply Syste 

CTeveland- Electric ZlIu=inating

Houston Lighting & Power 

Llinoir Power 

Public Service of Oklahoma.

3Brnswick L & Z 

LaSatle L & Z, Dresde Z .1, 
. Qua& Citier 12, 

Kattak-. & & 

Dsane AZ=nett ~e AzuaL 

Oysta creek I: 
ffiner ie ?dint L Z 

Ki11stone I 

?each Bottom Z, & ; Limerick L & 2 

ror iazpatrick 

o'wns tezy~ L-3; zartsvilla D-4.  
zhips Bend L.& 

oement Yankee 

EnicE Emrini Z 

Shoehan 

Grand oalf L & Z.  

nsquuehanna L: S Z 

Iranford Z 

FerrT L & Z 

Allens. Creek 

Clinton Station I & 2 

31ack Fox 1 & Z


