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Experiences at varicus EWE plants with Mark I Conteimments have shown tnst
damage to the terus strocture can occur from twe differont phenomens )
associated with relief valve opersticns Demage can vesult from the
‘force emerted oo the structure when, on f1rst opeving, relief valves
discharge air and stesm into the torms water.  This phenomenon is referred
to as steam vent clearing. Damage .also can result from tovus vibrations
vhich accompany eatended relief valve diseh rarge into thg‘terus water or
the flow from.the drywell during o LOCA if the poel water is at elevated
teviperatures. This effect is krown as tive steam quenehing v;%?atlcn
phanomenon., These phenomena axe discussed below.

.

EQ? Clear*ua Pheﬂomenon

' The ¥Mark I terus structurs a? gome boiling water ceactor plants was found

‘to be defective fallcwirq cycles of steam vent clearing inte the torug

vhen primery syetem velief valves opendd. Investigetion indicated that -
some of these plants may not Thave been G@Elgﬂxi te withastend thie gqenemeﬂsa
throughout the life of the plant when the torus was aua3ect$d to a predicted
numbek of relief va 1ve opea:vgs. ' : Co

The Quaa Cities. Unit 2 end the ﬁxawns Lerry Vn:t 1 torus structures vere
subjected to teots when defecte or excaessive noise and vibrations were
discovered . {0110w1ﬁg the sbove phénc cicanon. (1) (2) Ag a resslt. of these
tastyg, some modifications to the torus structures were wade for these .
fzcilities gud soue 51m11 v facilities. Because of the apparent progressive
ture of the material fatigue type of failure phenomenon, we 4o not believe
tﬁat there is any immediste potentizl hazard; however, we presently de not

'

(1Y EERE 10859 V8 ean Vert Clearirg Phevomena and Structursl Hesponge
of the BWR Torus (Mark I Gontainment )", Ceneral Eleetric Company.

(2) Y1873 Browns Ferry Unit 1 Torus Izperience” submittad by the

Tennessee Valley Authority te the Office of Eegulatien, May 7, 197%,
; L4 b : ? 'y ¥
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have the necessary assuramnce that the torus.structures will maintain their
integrity throughout the entire life of the facilities. - : '

Steam Quenching Vibration Phenomenon

-Elevated torus -pool temperatures during. extended relief valve cperation
have 'become . of concern in light of occurrences at two European reactors

as reported to us by the General Electric Company (5) With local torus
pool temperatures in excess of about 170F, due.to prolonged relief valve
operation, it was observed that severe torus structural vibrations occurred
with moderate to high rellef valve flow rates. OGE reported that these
vibrations were caused by a steam condenelnp mode characterized by periodic
pulsation of the steam jet at the relief valve discharge point. If allowed
to continue, the vibrations could have resulted ‘in structural damawe to

the torus due to material fatlgue.

The probablllty for tbls vlbratlon phenonenon'from extended relief valve
operation is considered to be low in view of operating limits imposed by
current technical spec1f1catlons The existing technical specifications

on torus pool temperatures generally limit normal power operations to

90-95F with a maximum shott term limit of 120-130F. However, occasions

have arisen when a relief valve, remained open for extended periods resulting
in elevated pool temperatures and creating the potent1al for the steam
quencblng vibration phenomewon.

Requested Action

"In view of the foregoing con51deraf10ns, we request thet the f0110u1ng actlon
~ be 1n1t1ated

' _1."For'the Steam Vent Clearing Phenomenon, a program should be developed
for our review that is directed towafd éstablishing the centinuing
1ntegr1ty of the torus of ‘your plant. You should conmsider at least
the following in. developmo your program:

(a)z The need for verlflcatlon tests.

(b) The need for physical nodlflcatlons to improve capablllty
~ of the torus structure. :

(3) Letter, I. Stuart, GE Company from W. Butler, AEC, dated September 12, 1974.

(4)" Letter, E C. 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
December 20, 1p74.° :
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~(c)  The torus fatlgue characterlstlcs vhen subJected to forces
: resultlng from openlng of relief valves.

(d) The predlcted maximum number of relief valve openlngs,
_singly and collectlvely, durlng plant llfe.

(e) Surveillance requirements;vincluding frequency of
‘ inspections, for verification of torus structural -
1ntegr1ty ’ ' ' '

2. For the steam quenchlng vibration phenomenon, operatlng procedures
should be developed, and changes to the Technical Specifications
should be proposed to preclude the development of elevated temperatures
~-of the torus pool water and provide for inspection of the torus as
appropriate to identify any damage in the event of an extended relief
valve operation. In this effort, consider the results of your review
required by Regulatory Operations Bulletin 74-14, "BWR Relief Valve
Discharge to Suppression Pool",.dated November 11, 1974, and the interim
recommendations of the General Electric Connany to BWR owners
',(References 4 and 5)

3. Submit-a-description of<y6ur program and your proposed changes to the
' Technical Specifications. A suggested review schedule with major '
milestones and dates is enelbsed'for your consideration; if these dates
are not satisfactory, adjustments may be possible after discussion
~ with us. If you -do not inténd to initiate a program for verification
of the torus and/or proposed surveillance requlrements, we reqnlre that
you submit approprlate Justlflcatlon.

Your submiftals ére'requested in accordance with the ﬁroposed schedule.
Three signed and notarized orlglnals and thirty-seven (37) cop1es of your
submittals are needed for our rev1ew.

'Sincereiy,

@ngmai sighed by

Dennis L. Ziemasn

" Dennis L. Ziemann, Chief
Operating Reactors Branch #2 -
Division of neactor‘Llcenelng

!

Enclosure:
Proposed .Schedule of
Major Act1v1t1es

This reqnest for generic information was - approVed'by GAO
under a blanket clearance number B-180225 (ROO72), thls

ce: clearance expires July 31, 1977.
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Arthur Renquist, Esquire.
Vice President - Law o
Northern States Power Company
414 Nicollet Mall

' Minneapolis, Minnesota 55401

"Gerald Chafnoff

Shaw, Pittman, Potts, Trowbridge
. and Madden ‘
910 - 17th Street, N. W.
Washington, D. C. 20036

Howard J. Vogel, Esquire
Legal Counsel. ’
2750 Dean Parkway
Minneapolis, Minnesota 55416
Steve Gadler, P. E.

2120 Carter Avenue

St. Paul, Minnesota 55108

Mr. Dan1e1 L. Ficker
Assistant City Attorney
638 City Hall

St. Paul, Minnesota 55102

Ken Dzugan, Director v

City of St. Paul Pollution
Control Services.

100 East 10th Street

St. Paul, Minnesota 55108

- Sandra S. Gardebring
Special Assistant. Attorney General»

Counsel for Minnesota Pollutlon
Control Agency.

1935 W. County Road B2

Roseville, Minnesota 55113

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

Washington, D. C. 20036
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The: Env1ronmental Conservation
Library

Minneapolis Public Library

300 Nicollet Mall

Minneapolis, Minnesota 55401
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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

Licensee's Response with Proposed Technical
Specifications on Surveillance Requirements

Review of Licensee's Response and
Proposed Technical Specifications
Survéillance Requirements

Technical Specification Change on Surveillance
Requirements Issued

Expected 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



