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l':hcper:lunces at vadouis BWii plan~a with Kadt' I .Gont~·fom~I.ftG have· Eiho~in tbat 
damqge to. the. ·.torus structu.t'e cstJ occut" ft:Oin. tw<) "d i.f:ferent.' ph~n~eoa. 
assodat\ild \gith te.iief v9lve op~rat ions.· Damage r-a;i _r~eult from the 

· force ~xerted on the i;itr\JCture \>hen, orr fir-st opening, reli~f valves 
'disetrnrge pir ~nd ste;icy ·into t.he ~ori.1$ w~ter. :'l'his. phenomenon i~: refe~red 

. to ae steam veD_t, cleedug~ O~mage a~.so can result from tor-us vibrat~ons 
v't.1ich.e~compt$ny e?itended r(fqef .. valve. dhcP,sr-ge.·into the ~orus·w~t·~r O.t' · 
tl\~ now f~om the drywall' dijrio~La LOCA if tpe ,pool ·'\:later is .nJ: cle'7a·t_ed .. 

,., tem_peratures• · 1hi$ ~ffcc.t. is ~known ~a tb~· stc~m Qu~nct~i'Qg vit?xstio:n :.·, · 
pbeuo:menon~ · Tbeee phe~om~Plll ate dt$!!ilseeGi 'belm!i'~ · · 
. . . ' ' . . ~ . :. •. '.:' . . ~ . . . _,,. -. ' . . ·.. . . . ... 

·. St~am Vent· ~ieaifog · Phen¢m¢ti.011 · ·: 
~--~t""-·:~-~ .. ~,----'-.-··-"-:-~~~~~· ...... 

~ :. 

~-· . 

1he Hark i toru13 st.tuct~~~ ofe~ome .. b_o,{lin~ l>at~r .re~cttlt" 'pl.ants .was fohnd' 
to he deJfoctiv~ following ~ycle$ of· eteem ·vept <;l~HJ.l'ing htt~ -!:he t()rus · 
\¥"hen prim~ry syat~ relief valves. Qperir.d. · Iove.adgat ion indicated ti'\at 
s<:lra~ of· thf!sc ·plq~ts ·n,_ay noJ: have· beeµ· deaigT;t~d to withst.ah.d th fo · phet.O!l;lenori · 

• througb{,ut· t-h~" Hfe' of· :the plant ~h~o the t()t"Ufl. ~l)S subjected to e preciiethd. 
· ,nqmber· of t~Hef valve openinB.S· . · · ' · · .. 

·- . . ·•. 

l'h.c Q~ad ·citfe$ Uni.t. 2 ~nd the Pr.owns· -Verry. tJnit. l fot\113 · ~trua~ures were 
suhiected to· tests; when. de.feet·:;' .or~ e~cesaive ··:noise. end "Vibrations were 

. di:s~o~~red tollo~.ing the above phenooeno~ •. (1) (2) As a. '~e$~lt: or' these· 
test_s, _sqre~ modi~katiom: to-· the torus· struceu~ca.:were· .made for these· 
fo!;ilitfes· ·and 'some. similai f\lJcititfos. 'pe~~use of the ·t1.ppa:ront progresdve 
nature of the tiaterial fat igoo type of faHure phenomenon, we· qo not believe" 

·that there if! ~TJY icirned.i41te prit~';1tt;;:l hazard;. ~o.we_ver; we· ,preae.ntly do not .. 

·rr:r~1'ii\:00Ios59«fiteam~Vimt Clearing Phenowei.'ti;i ·and _·strud:.~r~l Respo.Os~ 
of the :Bt~'B Tor.us· (Nark. I Containment)!'~ Ge!w,rnl Electric Company. 

(2) •1-1973 Browns Ferry Vuit I. Toru.o Expedenee 11 aubmltted by the 
Tennessee Valley Authority Co the Office of· Regulation, ~!ay 7, 1974. 
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have the necessary assurance that the torus·· structures will maintain their 
integr{ty throughout th.e entire life of the. facilities. (3) 

Steam Quenching Vibration Phenomenon 

·Elevated tor.us pool.·temperatures during ext.ended relief valve operation 
have oecome <>f. con.cern in light of occurrences at two European, reactors . 
. as reported to us by the General _Electric Company. (4)(5) With. local torus 
pool· temperatures in excess. of about ·11cfr, due to prolonged relief va.lve 
operati"cin; it was observed that:' s~vere torus sti:uctur.al vibrations occurred. 
wi.th· moderate to high relief valve flo\.1 rat'es. "GE reported that these 
vibrations were caused by a st~a~ condensing mode char.acterized by pe'riodic 

"·pulsation of the steam jet at the relief valve discharge_ ·point. If aUowed 
'.:·to con~in.ue ... th.e vibrations could "have .resulted - il) stru~tural -damage. to 

-·the: torus· due to m~terial ·fatigue·~ · .. 
The probability for this vibration phenomenon fr,oi:n extende:d·.re1ief valve 

_operatio11 is _considered to be low in ~iew of operating limits· imposed by 
current technical. specifications~ The 'existing technical spedficat:ions 
on .torus pool temperatures generally limit normal power operations to 
90-95F ··with 'a: maximum· short tern( limit 'of 120-130F. However, occasions· 
ha.;,e arisen when a relief valve ·r~mait1ed open for .extended periods resulting 
in. elev~ted"pool temperatures and creating the p0~~ntial for the ~team · 

·quenching .vibration phenomenon.-

R~qµested ActiOn 

In view of the for~go.in·g· con·~ idei:at .. :ion's-, · we request that the:. fol lowing act ion 
·be initiated. · · 

. 1. For the' Steam Vent Cleadrig P~en_omenon-~ ·a prog.ram. should be developed 
fot our- review that is directed toward establishing the continuing 
integrity of· the_ torus of. your .p~ants.~. You.· should _cons:ider at·: least. 
the following. in developing your program:· ' -· 

(a) .The ,need for .vedficat ion· t.ests ~ · 

(b). The· need· for physical m.od ~fie at fons to improve <;apability 
of the toru's .structure. 

(3) Letter, I. Stuart, GE Company· from w. Butler, AEC, dated -September ·_i2, 

· (4) Letter, E. G. Case, USAEC, from I. F. Stuart,- GE Company dated 
·November 7, 1974. 

(5) . Letter, E. G. Case, USAEC, from I. F. Stuart, GE Company dated 
T~~~-.hor ?n 1C7/, 
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(c) 

. (d) 

. (e) 

The torus fatigue char~cteristics when subjected to forces 
resulting fr.om· ·opening of relief v'alves. 

The predi,cted maximum number ·of relief valye .openings", 
singly and collectively, during .plant life. · 

Surveillance requir·e~ent~, includi_ng fr~quency of 
inspections, for verification of torus structural 
integrity. 

2.. For the si:~am qpench ing vibration phenomenon,. operating procedures 
· shm,tld be developed~ .at1.d changes to the Technical Specificafions 
should be pro.posed to prec h,J.de t,he aevelppment . o_f elevated temperatu:res. 
of. the torus pool "·water and provide for inspect ion of the. torus as 
appro,priate to identify any damage:in the.event. of. an-extended ·relief 
valve operation. ··In this ·e.ffort; consider the· .results of your revie:w. 
required by. Regulatory Operations Bµlletiri 74-:14,, "BWR Relie:f ValVe 
Discharge to. Suppression Pool'.', dat_ed .. November: 11,--197.4, ·and the int.~.rim 
recommend at iOns of the General. Ele.ctric· Company to BWR owners 
(References 4 and 5.). . 

, .:: 
3 .. Submit. a description 0f·your· .. Pr.ogram· and "your propo&ed changes to 'the 

·:"°Technical Spe~·ificat:io_ns. ·.A. suggested rev_iew ·schedule ~~ith major· 
milestones and dates is enclo"sed for your cons·iderat iop;. if~. these dates 
are nqt satisfactqry, · adjustm~nts may be· possibie after discussion ·· -­
with uiL. If you do. not. intend to initiate· a program_ for· verification 
of .the toius and/or proposed surv.eillance requirements, we requ;i.re that. 

·."you sub_niit appropriate justification_.. . . . 

Yotir submittals are ~·equested in accordance ·with the p.ropdsed schedule.-·· 
Three sl.gned ·and .n9tarized originals arid· thirty-seven ( 37) cppies of y~ur 
submitt~ls are needed for bur . review. -

:Enclosu~e: . _ . 
Proposed· Schedule o'f 

Major Activities 

cc: 
See next page 

~i.n.cer~ly, · 

. ,OriginaI cigned by 
Dem;Us L, Z!emaan: 

Denn.is L. Ziemann; Chie·f 
Operat'ing. Reacto.rs ·Branch 4f2 
.Division ·o.f Reactor Licensing 

This request for generic information was approved ·by GAO· 
·under a blanket clearance. nuinber B-180225 (R0072); this 
clearance expi~es July 31, 1977~ 
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cc w/enclosures: 
Mr. Charles Whitmore 
President and Chairman 
Iowa-Illinois Gas and 

Electric Company 
206 East Second Avenue 
Davenport, Iowa 52801 

John W. Rowe, Esquire 
Isham, Lincoln & Beale 
Counselors at Law 
One First National Plaza 
Chicago, Illinois 60670 

Anthony z. Roisman, Esquire 
Berlin, Roisman and Kessler 
1712 N Street, N. W~ 

Washirigton, D. C. · 20036 

Moline Public Library 
504 - 17th Street 
Moline, Illinois 61265 · 

Morris. Public Library _ 
604 Liberty Street · 
Morris, Illinois · 60451 
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ENCLOSURE . . 

SCHEDULE OF MAJOR ACTIVITIES 

TORUS STRUCTURE INTEGRITY 

Activity 

Letter to Licensees 

Responses of Licensees 

w/Proposed Technical 
Specifications Revising Temperature 
Limits 

_· w/Proposed. Program for Maintaining 
Integrity of the Torus 

Review of Responses and Issuance of Technical 
Specification Changes on Temperature Limits 

-·question.s to Licensees P .. egarding Program 
for Maintaining Integrity of Torus 

Licensee's Response with Proposed Technical 
Specifications on Surveillance Requirements 

· Revie~~ of Licensee's Response and 
Proposed Technical Specifications 
Surveillance Requirements · 

Technical Specification Change on Surveillance 
Requirements Issued 

Ex~ected Completion of Modifications 

Date 

February 15, 1975 

March 31, 1975 

May 30, 1975 

August 29, 1975 

September 26, 1975 

November 21, 1975 

January 2, 1976 

February 2, 1976 

February 2, 1976 




