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The' CommissionersFor:

Martin G. MalschFrom: Deputy General Counsel

DIRECTOR' S DENIAL OF 2.206 RELIEFSubject:
(IN THE MATTER OF PETITION REQUESTING
"CLOSEDOWN (OF) ALL SUSPECT REACTORS"
PENDING RESOLUTION OF ALL PRESSURIZED-

,

THERMAL-SHOCK NON-CONSERVATISMS)

Facilities: All Plants.

To inform the Commission of thePurpose: Director's denial of a request to
shutdown all suspect reactors pending
resolution of all non-conservatisms in
the analysisp f pressurized thermal
shock which,Lj.n our opinion,

_ _ . . . .

Review
Time Expires: May 10, 1982 (as extended).

Discussion: By letter of October 16, 1981,
Mr. Marvin I. Lewis petitioned the
Commission to shutdown all BWRs and PWRs'

which the NRC suspects may not be able
to withstand a pressurized thermal shock
(PTS). (Attachment 1). He requested
that such a shutdown be effective untilthe staff resolves the potential sources
of non-conservatism it has identified in
the analysis of PTS and four additional

T items of non-conservatism identified byy
/ him. These additional items are:

seismic loads, hydrodynamic loads,, _ .
-

vibratory loads, "and any other source
t,
YJ ' of non-conservatism." On March 31,

^ 1982, the Director, Nuclear Reactor'

Regulation denied the petition based on

( h' ' his finding of reasonable assurance that
'

/

BWRs and PWRs can continue to operater
,

Information in this record was de!e|ed
CdINTACT: .

Sheldon L. Trubatch, OGC in acccrdance with the Fjre dom of :nfermation
/

Act, exemp?2- VJ' f_
.. .-

tions 5
~

,f f634-3224
F0IA.
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without endangering public health and
|safety pending plution of PTS.

(Attachment 2).l In our opinion,
|
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The Director's decision briefly ,

discussed the effects of three items
>

'

raised by Mr. Lewis:-seismic,
hydrodynamic, and vibratory loads that !

could contribute to a PTS event. The

Director concluded that these effects
are either very unlikely to occur or
will not contribute'significantly to the-
non-conservatism of PTS analyses. His
conclusion is based in part on analyses
of precuror events and fracture
mechanics, and is supported in part by
two SECY papers incorporated by
reference into the decision. As for
other unidentified significant sources
of non-conservatism, staff's response

| that it belia"a*_there are none is. .

su f ficient_./
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In summary, We.believe that ~ ~
-

f-

k.
Recommendation: -

-
'

.' *-
, ,,

|
. .

, ~, . . . . . .
,

Martin G. !!alsch
Deputy General Counsel

I
Attachments as stated . .

'

Commissioners comments should be provided directly to the Office
! of the Secretary by c.o.b. Monday, May 10, 1982.
|

| Commission Staff Office comments, if any, should be submitted to
the Commissioners NLT Monday, May 3, 1982, with an information
copy to the Office of the Secretary. If the paper is of such a
nature that it requires additional time for analytical review

|
and comment, the Commissioners and the Secretariat should be
apprised of when comments may be expected.

DISTRIBUTION: 1

Commissioners
OGC ,

OPE I

OCA
'

OIA
OPA
EDO
Exec. Legal Director
ASLBP
ASLAP
Secretariat
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., ,. October 16,1981.-

,

Thonan E. Murley,Directeru3NRC
.r. W . Murley, '

rou very much for the naterials which you included in your letter of the.

', ay were exactly what I asked for. However, tin contents of those r.aterials

' ncs up a icediate concern in my nind about the innenent failure of 3Wasj PWRs..

cfer specifically to your Septenber 11,1931, Presentation to the [CRS entitled,
I ssurized Thermal Shock of pressure Vessds, on Iage headed, Potential Sources
| Ncnconservatism in Analysis. Specifically these are not all the sources of
Lconservatisn. Other sources of nonconservatism must be incorporated into the
. lysis. .

er sources of nonconservatisn ,'which have not been looked at in the analysis,
luds

| Seismic loads which nay have been the prine never for the transient in question:
Hydrodynanic leads , both norcal and abnornal to the operation of a transient:
Vibratory 1 cads , either associated with hydrodynanic and seismic loads or not

| any other sourcesof nonconservatism centioned or not mentioned on this pa6e
i of your ACH3 presentation.
I

t this anounts to is that there are possibly and inotably several reactors ,
ch could not survive a transient of any intensity operating in this,
atry right now.

.

espectfully petition the Conmission to close down all suspect reactors, 3',Gs
i P.rrs , until and unicss all areas of noncencervatisn are explcsed , analyzed

put to rest. I request th,t W 1h::1cy to uhon this letter is addressed
'his letter to the C0=issioners with his recom.onistiens. He has done.

job bringing nasy of these probl.ns to the li6ht of day],

| Respectfully cubnitted ,

'fahu.'n | /.c.s4&
'

Pa.nvin I. Lwis . *

6504 3radford Terrace
i Phila PA 19149 |!Cecretaryy of the Connission
3enator dein:

| 3enator Spector
|Dr J H Johnsrud
'Philli: Zitzer
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MAR 31 '962

Hr. Her/in I. La.ris
r:59. rradferd Terrr.ce
Philadelphia, Pennsylvania 10149

| Pear Fr. Lewis:

This is in response to your letter dated October 15, 1981 regardino the
pressurized therr al shock issue, in which you recuested "...the Cc-.irsten

| close do'.4n all suscect reactors, BUC.s and PiRs, until and unless all
|

areas of nonconservatism are explored, analyzed and cut to rest."
|

| For the reasons set forth in the enclosed Oirector's Decision, your
recuest is hereby denied.

A cecy of this deternination will be elaced in the Ccr--ission's Fuhlie
Decur.ent %cr located at 1717 H Street, 4.U. , "as51t; te :, t'. C. 20055.
A ccey will also be filed with tSe Office of the Secretary of the Co.issic.n

,

for its revicur in acc rdance with 10 CF" 2.00$(c) of the Cc-ission'st

exulatic.s.

Sincerely,

ori;M 'N ed 4
H. R. Den:en

W reld C. P:enton, N rocter
Of# ice c' *:uclear f.sacter "c ulat9-

Enc' e su ra:
Director's Decision Under

10 CFR 2.206

DISTRIBUTION T. MvMEY
Central Files (A-49) R. Vollmer H. Shapar ASLBP

GIB Reading NRC PDR 5. Hanauer K. Cyr ASLAB

EDO Reading F. Schroeder GJ. Murray NSIC

H. Denton K. Kniel ACRS (168)
E. Case N. Anderson ELD, J. Murray
W. Dircks R. Woods

Vicki Yane:, TI/ Land 212 (3)[[iE. Cornell J. Butts OI6Ei

h| T. Rehm C. Twigg Schilk (5)
'

'"-

! PPAS J. Mullin ,,o o it, ccx
| D. Eisenhut OGC

- /N-

l J. Kramer 6. Cavanaugh (ED0-11024) NRgn ggtyf.

R. Mattson P. Brandenberg R3wak . "e rray ,, '!
--

/M,/82 C l'-/E22513.17 E Snvda.t _ SECY 81-22d9 (3_cooies) a s2

I DST DST
~
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY ' COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
Harold R. Denton, Director .

In the Matter of )
)

PETITION REQUESTING "CLOSEDOWN )
~

(OF) ALL SUSPECT REACTORS" )
PENDING RESOLUTION OF ALL )
PRESSURIZED-THERMAL-SHOCK
NON-CONSERVATISMS

DIRECTOR'S DECISION UNDER 10 CFR 2.206-

By letter dated October 16, 1981, Mr. Marvin I. Lewis petitioned

that the U. S. Nuclear Regulatory Commission "close down all suspect

reacters, BWRs and PWRs, until and unless all areas of non-conservatism

are explored." Mr. Lewis stated that the areas of ner.-conservatism ,

which must be explored are:

|
"A. Seismic loads which may have been the prime mover

for the transient in question;

| E. Hydrodynamic loads, both nornal and abnormal to the
operation of a transient;

C. Vibratory loads, either associated with hydrodynamic
and seismic loads or not;!

1 .

| D. Any other sources of nonconservatism mentioned or not
rentioned on this page of your ACRS presentation."
(This last item refers to Dr. T. Murley's Septe.mber 11, 1981 -

presentation to the ACRS, in transcript thereof on page
headed, " Potential Sources of Nonconservatism in Analysis.)".

|

|
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The staff has evaluated the issues raised in the subject petition.
i

For the reasons set forth below, I find there is reasonable assurance
|

| that operation of BWRs and PWRs can continue pending resolution of the

pressurized themal shock issue without endangering the health and
|
| safety of the public. For this reason the petitioner's request for

shutdown of " suspect reactors" is denied.

B acka round

In an earlier paper (1) , the staff outlined the technical aspects of

the issue of pressurized themal shock (PTS) and provided the bases for

the conclusion that no inmediate licensing actions were required for
|

operating reactors. In a later paper (2) , the staff further exanined the

issues and concluded that no new information had cane to light that

would alter the staff's conclusion that no inmediate licensing actions
1

are required for operating reactors.

|
|
'

| The above conclusions are partially based upon the fact that FTS
'

events require a precursor event, such as a pipe break or control system
!

j f ailure, plus several additional coincident or subsequent failures |

i

( SECY-B'.-235 dated May 4,1981 to the Co nissioners fro, t!. J. Dircks. ;

(2)SECY-31-285A dated September B,1981 to the Comnissioners frca W. J.
]

.

Di rcks. |
|

|
|
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that exacerbate pressure and temperature behavior during the event.

plant operating experience and supporting analyses sho,( that, although certain |

types of precursor events such as control and instrumentation system failures f
do occur, tie ~c5biie'd"p~robability of the occurrence of both the preiursor and "

exacerbating failures that would result in a significant PTS event is >

'

s'ufficiently lcw ,tMllow continued plant operation in the interim period /
-

.

while the PTS issue is being resolved by. ongoing !!RC and industry programs.

The acceptability of continued plant operation is further supported by j

fracture mechanics analytical ~ results which show that if one assumes the f
existence of preexisting cracks and the occurrence of a severe yet realistic ;

transient,* r6act.or ves's'el 'fiilu~re would be' unlikely even in the nost /
~

vulnerable plants within the next few yearsJ The' general rationale involving !
,

a , precursor plus other events that make the transient more serious or more

difficult to recover frcm is important and relevant to several of the issues

raised in the subject letter. The occurrence probability of many
.

exacerbating failures or events was considered in reaching our conclusions,

including the occurrence probability of the exacerbating events cited in the

subiect letter. Mr. Lewis' points are discussed belov- in the sane order as

quoted.

.

A. A PTS event involves superposition of themal stress loads on

pressure loads, or the sequential application.of themal stress -

loads followed by pressure loads from repressurization. Themal
~

.

* The example used in the analyses was the transient which occurred

at Rancho Seco on March 20, 1978.
.

9
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stress loads do not beccme significant until several minutes ',

,

after a reactor shutdown. Therefore a seismic event would

have to be severe enough to cause reactor shutdown before it

could contribute to a PTS event, and then it would only be

the random cause of shutdown (precursor), requiring subsequent

exacerbating failures to occur before a significant PTS event

could develop. One might postulate that these exacerbating

failures could conceivably be caused by the seismic event itself

or by a severe aftershock, but the primary coolant system is seismic

Class I which means that it is specifically designed to resist

failure fecm a seismic event. The main steam lines are seismic Class I

up to and including the main steam isolation valves. Failure in

the non-seismic portions of the steam system can be isolated by

closing the isolation valve which happens autcmatically for large

breaks. Thustheplant,.designsillpreventseismicaly-caused ^ '

exagerbat.inf failures and we view'.thh1 as 'very unlikely to occur.1

Th,ere,is same small possibility that a seismic event may cause
,

,

multiple" control system failures fand contribute to operator

confusion and error. The reactor control system, as distinguished

from the reactor protection system is not designed to standards equivalent

to seismic Class I. The possibility of contributing failures,

however, is being addressed in the Task Action Plans of Unresolved

Safety Issues A-46 and A-47, " Seismic Qualification of Equipment

in Operating Plants," and " Safety Implications of Control Systems,"

respectively, and ~~results sill b'elncorF5eated into PTS regulatorf

positions as aopropriate. '
~

l
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The critical region for PTS is the vessel beltline. The neutron
,

radiation is greatest there and some of the welds exposed to the

neutron radiation have been found to be sensitive in tems of the loss

j of ductility or toughness '(i.e. , embrittlement). The primary .

i stresses at the beltline from internal pressure and from themal -
'

.

shock during a PTS event will be very much greater than those that

would accrue fece an SSE* event.,_Therefore, the la,tter_may__be. neglected.

Because the vessel has a very low natural vibration frequency there

will be no significant stresses for seismic-induced resonance.

The SSE-induced stresses will be within the uncertainty generally

I ascribed to the principal PTS stresses. It is reasonable to

conclude that seismic events will not contribute significantly to

the non-conservatism of PTS analyses.

B. Discussion of hydrodynamic loads as possible sources of non- -

|

| conservatism in PTS calculations must begin with a qualifying state-
,

l ment. The nuclear industry and the NRC have established a working
| .

definition of hydrodynamic leads for purposes of analysis.

Strict adherence to that definition would lead to the conclusion

.- that hydrodynamic l'oads can be discounted in PTS events. The

bas! for such a conclusion is that this category of loads are of
.

concern only in BWR plants. For example, when coolant is blown

into the suppression pool in a Boiling Water Reactor (BWR) as a

result of a plant malfunction severe shaking is induced in the

.

* SSE: Safe Shutdown,.' Earthquake; a design-basis accident.

| _ ._ _ __ - - _ __ . _ - - . _ _ _ _ .__. _ . _ _ . . _ _ . -
'
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supports and is transmitted to the vessel. Strick adherence to the*

working definition allows the assertion that there will be no hydrodyamic

loads on a NR vessel. .Since PTS is of relatively little concernj
' in BWRs it follows that hydrodynamic loads play no role in PTS.

For the sake of ccrnpleteness, there are scme hydraulic sources of

loads in PWR plants which should be mentioned although technically

they are non hydrodynamic. One source of hydraulic loading is the
'

phencmenon of water hanmer. The affected NR . systems, hwever,

would be confined to other than the primary loop. Since water

|
hammer would not occur in a PWR primary loop there would be no

significant load on the vessel, thus no influence on a PTS transient.

A second class of NR hydraulic loads would occur as a result of

I a major cold-leg LOCA and the assymetric blowdwn forces. The

loads, although significant, would be essentially confined to the
!

l . supports, not the vessel 'itself. More importantly, the magnitude of the

load on the supports would be proportional to the size of the break but

a large LOCA would discharge so much coolant that the pressure (or

repressurization) would be kept to a low val,ue and, absent the pressure,'

,

there would be no PTS event at all. Finally, NRs may be subjected

to pressure spikes during a number of transients. In all cases,

|| the resulting hydraulic loadings are reckoned with by including them

in the piping system design both by analysis and pre-operational testing.

Such transient-induced hydraulic loads will be too low in magnitude at '

| the vessel beltline to be a factor in PTS analyses.
|

\

|

l
i

.

1 r. , . . -.m, b ___ - , , . _ , - - _ .
.__..4 . , , , . . . _ _ , , _m_, ,_,.,__...,:..._._m.__..,_..m. . .;



- ._,.. _ ._ __ _ .__ _

,

- - 7- ..
,

: -
,

It is reasonable to conclude that hydrodynamic or hydraulic loads

will be insignificant with respect to PTS events.

| C. The location of pumps and valves or other sources of mechanical

vibration in the system is such that there is negligible

probability of significant vibratory loads at the critical

j time and location as described in item B above. Vibratory
!

loads can be significant with respect to the fatigue life of

piping but the duration of a PTS event is too brief for them to

influence the outccme. Also, the magnitude of vibratory loads

g the vessel beltline is so low as to be well within the un-

i certainty allowances used in calculating pressure and themal

stresses. Thus there is no reason 'to exrnt that vibratory

loads could contribute significantly te the severity of a PTS*

event.

.D . The NRC staff believes it has duly considered the contribution

of all known sources of non-conservatism in reaching our

l conclusions regarding PTS. We do not believe there are other

significant sources of non-conservatism that have not been

considered. |.

|\
< 4

'

Based on the foregoing discussion, I have concluded that acceptable
|

bases exist for continued operation of all PWRs and BWRs pending resolution 1

I
of the PTS issue. I believe that our previous conclusions and bases for '

those conclusions are valid in that regard, and that there is reascnable |

assurance that the health and safety of the public is protected. Therefore,

I have detemined that the petitioner's request for shutdown of all " suspect"

:'Jo e 3-d o'ce is d=.ied.
,

-

__ _ ._
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A copy of this decision will be placed in the Omnission's Public'

Document Rom located at 1717 H Street, N.W., Washington, D. C. '20555.

A copy of this decision will be filed with the Office ,of the Secretary ' n

of the Comission for its review in accordance with 10 CFR.2.206(c) of
'

the Commission's regulations.

FOR THE NUCLEAR REGULATORY COMMISSION

WMNA n

Harold R. Denton, Director
Office of Nuclear Reactor Regulation

Dated at Bethesda, liaryland,
this 31st day of liarch 1982

,

,
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