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For: The Cummissioners

From: Martin G, Malsch
Deputy General Counsel

Subject: DIRECTOR'S DENIAL OF 2,206 RELIEF
(IN THE MATTER OF PETITION REQUESTING
"CLOSEDOWN (OF) ALL SUSPECT REACTORS"
PENDING RESOLUTION OF ALL PRESSURIZED~
THERMAL~-SHOCK NON=-CONSERVATISMS)

Facilities: All Plants.

Purpose: To inform the Commission of the
Director's denial of a request to
shutdown all suspect reactors pending
resolution of all non-conservatisms in
the analysis of pressurized thermal
shock which,[ﬁn our opinign,

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

Discussion: By letter of Cctober 16, 1981,
ur. Marvin I. Lewis petitioned tnhe
Commission to shutdown all BWRs ané PWRs
which the NRC suspects may not be able
to withstand a pressurizad thermal shock
(pTS). (Attachment 1). He reguested
that such a shutdown be effective until
the staff resolves the potential scurces
of non-conservatism it has identified in
the analysis of PTS ané four additicnal
items of non-conservatism identified by
him. These additional items are:
seismic lcads, hydrodynamic locads,
\» yibratory loads, "and any other source
U of non-conservatism." On March 31,
4 1982, the Director, Nuclear R2actor
\iVQ Regulation denied the petition based on
o C} his finding of reasonable assurance that
"%{ pyRs and PWRs can continue to operate
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without endangering public health and
safety pending lution of FTS.
(Attachment 2)./ 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 precurcor events and fracture
mechanics, and is supported in part by
twe SECY papers incorporated by
reference intc the decision., AS for
other unidentified significant sources
of non-conservatism, staff's response

that it bel}sxa;_zhere are none is
sufficient.
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In summary, we believe that ;
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Martin G. Malsch
Deputy General Counsel

Attachments as stated : P

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.
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Thomas E. Murley,DirectorlSNRC
xr M2, Murley, '
rou very much for the materials wkich you included in your letter of the
. 4y were exactly what I asked for. However, the contents of those raterials
BE3 up a imnediate concern in my mind about the immenent failure of Birs§ PwWRRs,

‘efer specifically to your September 11,1981, Presentation to the ACRS entitled,
ssurized Thermal Shock of Pressure Vessés, on rage headed, Potential Sources
Ncnconservatism in Analysis., Specifically these are not all the sources of
conservatisz.  Other sources of nonconservatism must be incorporated into the

lysis.

er sources of nonconservatisa , which hxve not been looked at in the analysis,
lude

Seismic loads which may have been the prime mover for the transient in question;
Hydrodynaaic lcads , both norzal and abnormal to the operation of a transient;
Vibratory loads , either associated with hydrcdymamic and seisaie loads or not;
any other sourcesof noanconservatisn mentioned or not menticned on this page

of your ACAS presentation.

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

espectfully patition tlo Coamission to close down all suspect reactors, BiRs
Fars , until and unlees all areas of nonccnservatism are explczed , analyzed
put to rest. I request that ! Murley to vhoz this lettor is edircssed

“his letter to the Comnmissiocners with his recosmmondaticns. He has done
Job trirging rany of these yroblems 0 the light of da{;j

Bengctfully ceubaitted ,
'//(.'.)ch.'n / /““\7.4

Manvin I. lewis

6504 Bradford Terrace

Pnila FA 19149

cecretoxyy of 4he Connission
Ianator feins

Senator Spector

or J K Johnsrud

Pagllis Zitzexr
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Me, Maryin T, Lewis
REAL Ppadfard Torrace

Philadelphia, Pernsylvania 10140
Near Yr. Lewis:

This 1s in response to your letter dated Cctoder 15, 1981 recardino the
oressurized tharmal shock fssue, in vhich you recuestes ", ,.the forission

close doon all suspect reactors, 2i!%s and PR, until and unless all

arcas of nonconservatism are explored, 2nalvzed and cut to rest.”

For tha re2scns set forth in the enclesed Mirector's Zecision, vour
recuest i hereby denfed.

foceoy of this determination will e placed in tha fo—issicn's Fyuhlie
Cecurment oo located at 1717 H Street, M.U., Mashirgten, 7. €. 20522,

B ocooy vil) 2lso bo Ffiled 1Atk the Office c‘ the 'e"r""r' of the Cear-igsgign
for 1ts rovigw in acccordance with 10 CFR 2,2000¢) of the Co—1fssign's
racylatinng,

Sircerely,

Orighhet Sgred By
E.R. Oenton
qf‘rc‘d Q. r..n'bc”, ?‘r°ctf"

DfTice ¢* "uecleer Ta2zctsr Tenylatices

nglcsurs:
Directar's Necision linder
10 CFP 2,208

DISTRISUTION T  MuRLEY

Central Files (A-49) R. Yollmer H. Shapar ASLBP

GIB Reading NRC PDR S. Hanauer K. Cyr ASLAB

ED0 Reading F. Schroeder @J. Murray NEIC

H. Denton K, Kniel ACRS (1€8)

£E. Case N. Anderson ELD, J. Murray

W. pircks R. YWoods Vicki Yanez, TI/Land 212

c. Cornell J. Butts OI&E

T. Rehm s Tw;?% SChilk (35) ﬁ/ /Z g)/, f./

PPAS J. HU n 1 Rd .8 &

0. Eisenhut 06¢ GRS e —r—
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

OFFICE OF NUCLEAR REACTOR REGULATION
Karold R, Denton, Director

In the Matter of

)
)
PETITION REQUESTING "CLOSEDOWN )
(0F) ALL SUSPECT REACTORS" g
PENDING RESOLUTION OF ALL
PRESSURIZED-THERMAL-SHOCK g
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 211 areas of non-conservatism
are explored.” Mr. Lewis stated that the areas of ncr-conservatism

which must be explored are:

"A. Seismic loads which may have been the prime mover
for the trancient in question;

B. Hydrodvngmic loads, both normal and abnormal to the
operation of a transient;

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

D. Any other sources of nonconservatism menticned or not
mentioned on this page of your ACRS presentation,”
(Tnis last item refers to Dr. T, Murley's Septerber 11, 1981
presentation to the ACRS, in transcript thereof on page
headed, “Potential Sources of Nonconservatism in Analysis.)"



The staff has evaluated the issues rafsed in the subject petition.
For the reasons set forth below, 1 find there is reasonable assurance
that operation of B8WRs and PWRs can continue pending reéo1ut1on of the
pressurized thermal shock issue without endangering the health and
sa‘ety of the public. For this reason the petiticner's request for

shutdown of "suspect reactors" 1s denied.
Backaround

In an earlier paper(l). the staff outlined the technical aspects of
the issue of pressurized therma) shock (PTS) and provided the bases for
the conclusion that no immediate licensing actions were required for

(2)

operating reactors. In a later paper'®’, the staff further exanined the
issues and concluded that no new information had come to light that
would alter the staff's conclusion that no immediate licensing actions

are required for coerating reactors,

The above conclusions are partially based upon the fact that PTS
events require a precursor event, such as a'pipe break or control system

failure, plus several additional coincident or subsequent faflures

\ _ g | g
(I'SECY-BL-ZSS dated May 4, 1681 to the Comrissioners from i, J. Dircks.

(
‘Z)SECY-BI-ZSSA datsd Septenber 8, 1681 to the Comnissioners from W. J.

Dircks.
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that exacerbate pressure and temperature behavior during the event,

Plant operating experience and supporting analyses show that, although certain
types of precursor events such as control and instrumentation system failures
do occur, the combined probability of the occurrence of both the precursor and
exacerbating failures that would result in a significant PTS event is »
sufficiently Tow téa1low continued p1ant operation in the interim period
while *he PTS issue {s being resolved by ongoing "RC and industry programs.
The acceptability of continued plant operation is further supported by
fracture mechanics analytical results which show that if one assurmes the
existence of preexisting cracks and the occurrence of a severe yet realistic
transient,* rcactpr vessel failure would be unlikely even in the most  »
vulnerable plants within the next few years.? The general rationale involving
a precursor plus other éven;s that make the transient more serious or more
difficult to recover from is important and relevant to several of the fssues
raised in the subject letter. The occurrence prebadility 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 below in the same 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. Thermal

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

at Rancho Seco on March 20, 1978.
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stress loads do no; become 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 faflures 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 from a seismic event. The main steam lines are seismic Class |
up to and including the main steam fsolatfon valves. Fai'.re in
the non-seismic portions of the steam system can be isolated by
closing the isolation valve which happens automatically for large
breaks. Thus the plant design will prevent seismically-caused ¢

exacervating faflures and we view them as very unlikely to occur, ?

There is same small possibility-that a seismic event may cause

multiple control sys;em fp11ures'and contribute to operator

confusion and error, The reactor control system  as distinguished

from the reactor protection system 1s not designed to standardsequivalent
to sefsmic Class 1. The possibility of contributing faflures,

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 will be Incorporated inte PTS rezulatory

"y 9
positions as aooropriate.




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

radiation {s greatest there and some of the welds exposed to the
neutron radiation have been found to be sensitive in termms of thé loss
of ductility or toughness (i.e., embrittlement). The primary

stresses at the beltline from internal pressure and from thermal

shock during a PTS event will be very much greater than those that
would accrue from an SSE* event, Therefore, the latter may be neglected.
Because the vessel has a very low natural vibration frequency there
will be no significant stresses for seismic-induced resonance.

The $SE-induced stresses will be within the uncertainty generally
ascribed to the principal PTS stresses. It is reasorable to

conclude that seismic events will not contribute significantly to

the non=conservatism of PTS analyses.

Discussion of hydrodynamic loads as possible sources of non-
conservatism in PTS calculations must begin with a qualifying state-
ment. The nuclear industry and the NRC have established a working
definition of hydrodynamic Ioéds for purposes of analysis.

Strict acdherence to that definition would lead to the conclusion
that hydrodynamic 10ads can be discounted in PTS events., The

bas'c forsuch a conclusion is that this category of loacs are of
concern only in BWR plants. For example, when ccolant is blown

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

result of a plant malfunction severe shaking is induced in the

Safe Shutdown, Earthquake; a design-basis accident.
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supports and 1s transmitted to the vessel., Strick adherence to the
working definition allows the assertion that there will be no hydrodyamic
loads on a PWR vessel, Since PTS is of relatively 1ittle concern

in BWRs it follows that hydrodynamic loads play no role in PTS.

For the sake of completeness, there are some hydraulic sources of
1oads 1n PYR plants which should be mentioned although technically

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

phencmenon of water hammer. The affected PWR systems, however,

would be confined to other than the pr1mary lgop. Since water

hammer would not occur in a PR primary loop there would be no
significant load on the vessel, thus no influence on a PTS transient.

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

2 mejor cold-leg LOCA and the assymetric blowdown forces. The

1oads, although significant, would be essentially confined to the
supports, not the vessel 1tself. More importantly, the magnitude of the
10ad on the supports would be proportional to the size of the break but
a large LOCA would discharge 50 mich coolant that the pressure (or
repressurization) would be kept to a Tow value and, absent the pressure,
there would be no PTS event ai all, Finally, PMks may be subjected

to pressure spikes during a number of transfents. 1In all cases,

the resulting hydraulic loadings are reckoned with by including them

in the piping system design both by analysis and pre-operation$1 testing.
Such transient-induced hydraulic loads will be too Tow in magnitude at

the vessel beltline to be a factor in PTS analyses.



It 1s 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 1s negligible
probability of significant vibratory loads at the critical
time and location as described in item B above. Vibratory
10ads can be significant with respect to the fatigue 1ife of
piping but the duration of a PTS event is too brief for them to
influence the outcome. Also, the magnitude of vibratory loads

at the vessel beltline 1s so low as to be well within the un-

certainty allowances used in calculating pressure and thermal
stresses. Thus there i1s no reason to exrz.¢ that vibratory
1oads could contribute significantly tc the severity of 2 PTS

event.

D. The NRC staff believes 1t has duly considered the contribution
of all known sources of non-conservatism in reaching our
conclusions regarding PTS. We do not be’ievg there are other
sfgnificant sources of non-conservatism that have not been

considered,

Based on the foregoing discussion, I have concluded that acceptable
bases exist for continued operation of all PdRs and BWRs pending resolution
of the PTS {ssue., | 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 oublic is protected. Therefore,

I have determined that the petitioner's request for shutdown of 2all "suspect"

2'Pe and 0'0e d¢ Adznfed,
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A copy of this decisfon will be placed in the Canmission's Public
Document Room located at 1717 H Street, N.W., Washington, 0. C., 208555,
A copy of this decisfon will be filed with the Office of the Secretary
of the Comnission for its review in accordance with 10 CFR 2.206(c) of
the Comission's regulations, |

FOR THE NUCLEAR REGULATORY COMMISSION

‘/“fé;vrdﬂ‘:(CAF? ¢£:;:;#<:__

Harold R. Denton, Director
Office of Nuclear Reactor Regulation

Dated at 3ethesda, Maryland,
this 315t day of March 1982



