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MEMORANDUM FOR: P. S. Shewmon, Chairman
Advisory Committee on Reactor Safeguards

'

FROM: William J. Dircks
Executive Director for Operations

SUBJECT: ACRS C0fEENTS ON DRAFT NRC EVALUATION OF PRESSURIZED
THERMAL SH0CK

Your letter of October 14, 1982, to Chairman Palladino provided the comments
of the ACRS regarding the draft NRC Staff Evaluation of Pressurized Thermal

_

Shock, dated September 13, 1982. The Committee indicated that the RT
screeningcriteriaproposedinthedraftstaffevaluation"arereasonbIe
on the basis of current knowledge and provide adequate time for licensees to
demonstrate plant-specific capability or planned actions in order to avoid
unacceptable public safety consequences from PTS." As you know, the draft
staff evaluation is currently under management review prior to the submittal
of recommendations to the Commission. The ACRS comments will be addressed
by theertaff in that Commission paper.

You requested that the Committee be kept informed about PTS control ~cctions
under consideration for reactor vessels that are expected to be the earliest
to exceed the screening criteria. At the ACRS meeting on November 5,1982,
the staf.f informed the Committee that further consideration is being given -

to the need for actions to assure the early implementation of flux reduction -

programs for those plants that are currently projected to exceed the screen-
ing criteria before the end of design life. The staff will continue to keep
the ACRS informed of the progress of these deliberations.

,

The Committee indicated that, there is adequate time to conduct an orderly,
comprehensive research program concerning measures needed to protect against
pressurized thermal shock and recommended some elements of such a program.
The staff agrees and is developing a better defined progran. We will arrange
a subcommittee briefing on the research program early next year.

The Committee recommended that the staff's program on FTS give speciai atten-
tion to improvements in PTS-related operator training and procedures; better
characterization of initiating events and subsequent operator actions; the
value of heating the ECCS water; and plant-specific evaluations of the value
and costs of fast neutron fluence reduction. programs. The staff agrees and
consideration of these items is part of the planned progran.

The Committee also recommended an additional careful assessnent of uncer-
tainties in the irradiation test data uced tn dovninn enrrelatinne fnr
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prediction of RT increases with fluence for various materials composi-tions. ThestafYDwill include additional studies of RT shift correla-
tions in the research progran under development. ilDT

The staff is also considering the additional comments of ACRS member
David Okrent in its preparation of the Commission paper on PTS.

(9gned) William ).Dircks
,

William J. Dircks
Executive Director for Operations
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Note: See previous concurrences.*
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MEMORANDUM FOR: William J. Dircks
*

Executive Director for Operations q s

'

FROM: Victor Stello, Jr., Chairman'

,

Committee to-Review Generic Rt}quirements ''
A,, . , ,

'
,

.

SUBJECT: MINUTES ,0F CRGR MEETItw NUMBER 21, :s
- s. .

+ -
- Q7 :\

.

,

The Committee to Review Gener.ic; Reghir5ments met on' Pednesday, Octobers6,
1982, from 1-6 p.m. A list- of attendees' fs enclosed. A

.

S. Hanauer (NRR) presentbi thaltechnical backgrouniband the recommenddtions
proposed by NRR to address thrissue of Pressurized Thermal Shock (PTS).
These recommendations were included in a draft report that. is intendsd ,

by NRR to fom the basis for a Commission paper. The Corraittee noted
that the staff did a thorcugh job in examining the various technical
aspects of this complickted issue. The draft report reflects a good
balance between deterministic engineering analyses and probabilistic
risk assessment (PRA)_ techniques.. While acknowledging the large un-
certainties involved (the staffjstimated as much as two orders o'f
magnitude uncertainty in. the 6siel failure. probability estimate) the,~

e
Committee believes the PRA anaQsis is a valuab1' supplement to the

^

e

deterministic analysis in arriving at a balanced engineering judgment on
this issue.

N _

ls'
-

NRR proposed screenirig criteria' ferithe . vessel reference tem'perature
RT a parameter that characterizes jhe state of sbrittienent of -
reMo,r vessels. The Committee direed th!t, the propbsed. screeqirig criteria
(270*F for longitudinal welds'and 300'Fifor circumidr'thtial weids) 'seem

~ ~

-

appropriate. NRR proposes that', whenev'er the value of-RTi f$r;a civen
vessel is projected to ' exceed either ofithe screening cribia within,

the next 3 calendar yearsi th's licensee would be isquired 'to subiit a
plant specific. analysis, thesscope of which has yet toitk'specified.
HRR also proposes that a numb'er of long| term actions be r'equired to
ameliorate the PTS problem. '

,
' |

. .

NDemetrios Basdekas attended the CRGR meeting and summarized the c'omments
in his memorandum of September 24,'1982 to Cani Johnson in RES. In his
memo, Mr. Basdekas noted the short' time availabib, for3him to offer
comments on the HRR draftsstiff report 'and the: fact thht he "had not
participated in PTS ' reMsfadtivities. . .for 'qt.ite sope time. . ."
Mr. Basdekas agreed with the thrust 'of CRGR discussions, on the need for
prompt decisions on plant modifications, 'such as icv >1eakage fuel loadings.
Mr. Basdekas expressed dissatisfaction with the-screening criterion

' recommended by HRR but was unable to hake specific-recommendations for
its alteration. Mr. Bardekas re; iterated what- he,t.alled hi's long' standing
concern that there is~ iniufficiint information avhilable to him ~or to

the NRC generally to properly address the cafety implicitiog@s of reactor
'
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control systems (unresolved safety issue A-47.which Mr. Basdekas has
responsibility to support through his research tasks). He urged more

attention to obtaining better control system data from representative
It is his belief that the findings of A-47 may eventuallylicensees.

have an important influence on the decisions on the PTS issue. H'e'did
not offer any specific examples of this~ influence nor did he hold out
any hope that the A-47 input would be available in any reasonable timev

frame to support the short term PTS decisions. He also did not have any
specific criticism concerning the proposition that the draft staff
report takes .into account the control system contributions.to PTS event
sequences that have occurreo or were covered by the PRA.

The Connittee finds Mr. Basdekas' arguments that PTS decisions should
depend on the resolution of.USI A-47 to be generally lacking in substance;,

i.e., we'see no reason that A-47 cannot follow A-49. Furthermore, it

would appear that requiring resolution of A-47 before deciding on PTS
would be contrary to the desire for reaching an early resolution of PTS.

Mr. Basdekas brought to the Committee no new technical information or
unique insight on PTS not otherwise available to the staff and already
utilized in the development of the draft report on PTS. This is not to

fault Mr. Basdekas he was asked to comment on the staff report in a
very short time period and he is not normally assigned to work in that

The Committee feels it is counterproductive to efficient and<
,

oe. area.
effective staff work for NRC management to seek his reactions to staff
proposalsi on PTS in this manner. ,

Mr. Sanford Israel also cautioned the CRGR that there could be more
severe overcooling transients than considered in the PRA analysis. The

Committee agreed with his observation an'd suggested that NRR continue to
evaluate the probabilities and consequences of the full range of potential
overcooling transients in their ongoing PTS work.

Based on the briefing by NRR and review of the extensive background .

material, the following recommendations are made:

1. The draft report should be modified to make clear that a rule
change will be required to finally resolve the PTS issue.

2. It was noted that, because the pressure vessel embrittlement increases
with irradiation exposure, the risk from PTS increases with time.
In the absence of remedial actions, some PWR vessels are estimated
to have RT well in excess of 300*F at the end of their service
life. SiE this indicates that some remedial action will be
required for those vessels .the Committee requested that NRR devel p
further information on the costs and benefits of requiring near
term flux reduction measures such as replacing outer row fuel
assemblies with dummy assemblies.- The CRGR stressed that this,

action, if implemented, was needed not because the PTS risk is
unacceptably high at this time, but because the passage of time
forecloses the flux reduction option as an effective remedy.

-
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3. The Committee agree.d that improved operator training and emergency
operating procedures are needed. However, it was emphasized that
these improvements must be done in an integrated manner and must
not deemphasize the importance of mainta'ining adequate core cooling
in the event of a loss-of-coolant accident by an over. emphasis of
the PTS issue.

~

4. ' The Committee suggested that NRR add a short tenn task .to investicate,

whether the frequency of overcooling transients for B&W plants may'
-

be higher than the average,-based on operating experience to date.*

The CRGR will continue its review of the PTS issue on October 28, 1982,
at which time NRR will present information on the costs and benefits of
requiring near term flux reduction measures.

V ctor Ste ,J. Chairman
Committee to Review Generic Requirements

.

Enclosure: List of Attendees

46- CRGR Members
Commission (5)
Office Directors
Regional Administrators
G. Cunningham
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CRGR MEETING #21

LIST OF ATTENDEES

October 6,1982I

f ,
.

CRGR MEMBERS , .

Vic Stello
R. Barnero
Roger' Mattson (for D. Eisenhut)
Ed Jordan
Joe Scinto

i

'

_O_THERS_

Tom Murley
llal t 'Schsink,

'

Steve Hanauer
Roy lloods
Mat Taylor
L. F. Litton '

Karl Kniel
Carl Johnson
Frank SQroeder
Harry Boulden
Richard Donovan
James Popelarski
Demetrois Basdekas
E. D. Throm

,

Alan Rubin
i Bill Shields

Jack Strosnider
Larry Shao- . ,

Jesse Funches .

Steve Stern
Sanford Israel
Norm Lauber
Neil - Randall ,

Ray Klecker
Hugh Thompson .

Lambros lois
Jim Clifford;

Ed Abbott;

Tom Dorian
John Austin " '

Milt Vagins
~
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! h, NUCLEAR REGULATORY COMMISSION
{ a- t WASHINGTON, D. C. 20555

% $ .*****
October 26, 1982

MEMORANDUM FOR: Victor Stello, Jr.-

FROM: Joseph F. Scinto
'

SUBJECT: COMMENTS ON MINUTES OF CRGR MEETING NUMBER 21
1

On page 1 of the Minutes, dated October 20, 1982, I would note that the
way in which RTNDT for the screening. criterion is to be computed (by
including a 2 sigma value to the mean values, p.5-5 of the draft) makes
the 270*F screening criterion more protective than figure 8.3 in the draft
report might suggest. That figure provides longitudinal crack extension
frequencies for mean surface RTNDT, rather than for RTNDT computed as mean
plus 2 sigma.

N
:

- o

h F. Scint.

e
cc: R. Bernero

Ed Jordan
R. Cunningham
C. Heltemes

. D. Eisenhut
.

.

&

'S

f

e

#1-

.
,

'

x
_

---

_ _ _ _ . _ _ _ _ _ _ _ _ _



.-,

*.
.

.

.

CRGR MEETING #23

LIST OF ATTENDEES

October 28, 1982

CRGR MEMBERS

Vic Stello
.Ed Jordan
Joe Scinto
Jack Heltemes
Bob Bernero
Bob Purple (For Darrel.1 Eisenhut),

-

OTHERS

Tom Murley -

Steve Hanauer
Walt Schwink
Lambros Lois

.

Guy Vissing
-

Norm Lauben

'-
Les Rubenstein .

Ed C3set -

Steve Stern
Bill Shields
Ed Throm
P.ay'Klecker
Neil Randall
Rainer Rantala ~

Jack Strosnider
Frank Schroeder
Roy Woods
Jim Milhoan
Tom Cox
Mat Taylor

; Ed Abbott
! Felix Litton

.
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MEMORANDUM FOR: William J. Dircks
Executive. Director for Operations

FROM: Victor Stello, Jr., Chairman
, Committee to Review Generic Requirements,

SUBJECT: MINUTES OF CRGR MEETING NUMBER 23

i The Committee to Review Generic Requirements met on Thursday, October 28,
, 1982, from 1-4 p.m. A list of attendees is enclosed.

S. Hanauer (NRR) presented further technical information on the issue of
Pressurized Thermal Shock (PTS) in response to questions raised at CRGR
Meeting- No. 21. -

Material was presented which disaggregated. the overall PWR operating ex-
perience according to reactor manufacturer. This analysis of operating
experience suggested that the frequency of overcooling transients for

. B&W plants may be higher than that for Westinghouse and Combustion
Engineering plants., However, because the sparcity of' data leads to
la,rge uncertainty bands, the Committee felt that there was not a sound
basis for establishing a different value of the RT screening criterion
for B&W plants. TheCommitteeagreedwithNRRthabdoredetailedanalysis
of B&W plants will be required.

NRR presented further analyses of small break loss-of-coolant accidents
(SBLOCA), which the staff's PRA results had shown.to be the dominant
risk sequence for Westinghouse plants. If, for example, the small break
LOCA were to occur in a location where the break were isolatable by
operator action to close a valve, then the threat to the vessel would be
greater due to (a)-repressurization to full system pressure and (b) no
credit could he taken for the ameliorating effect of warm prestress. On
the other hand, recent data from ECC mixing tests show that there is ai

better mixing of cold ECC water with hot water in the cold leg pipes and
! vessel downcomer and, as a result, the vessel would not cool down as!

fast during a SBLOCA than previous analyses had indicated. The neti

result of all these factors is that the conditional vessel failure
probability for an isolatable SBLOCA would he increased by a factor of
10 over earlier estimates for an nonisolatable SBLOCA. NRR did not have
an estimate for the relative probabilities of isolatable vs. nonisolatable
SBLOCAs, but in light of the large uncertainties in the overall risk
analyses (the staff estimated at least a factor of 100 uncertainty) the
r.ommittee, did not believe this new information would significantly alter
the engineering judgments on this issue. The Committee recommended that
NRR continue to evaluate probabilities and consequences of the full
range of pntential overcooling transients for each reactor manufacturer' in their ongoing PTS work.

Ql80-
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At Meeting No. 21, the CRGR had noted that, because the pressure vessel
embrittlement increases with irradiation exposure, the risk from PTS
increases with time. In the absence of remedial actions, some PWR
vessels were estimated to have RT well in excess of 300*F at the end
of their service life. Since thigDTndicates that some remedial action
will be required for those vessels, and since the passage of time reduces
the effectiveness of flux reduction as a remedy, the Committee had asked
NRR to develop further information on the costs and benefits of near~

term flux reduction measures.
,

NRR presented informati6n which showed that there are some plants which
will need no remedial actions for their vessel RT to remain below thescreening criteria throughout their service 1tfe,Ng[ sed on current in-
formation . The remaining plants can generally be grouped into threecategories.

(1) There are several plants for which near term action to reduce the
flux at critical. welds by a factor of 2 or less will ensure that
they do not exceed the screening criteria throughout their service
life. Information available to NRC from reactor manufacturers
indicates that a flux reduction factor'of 2 can be attained througn

4

installation of a low leakage core .which is simply the installation
of partially burned fuel assemblies .in the periphery of the core in

,c jace of fresh fuel assemblies. This fuel management option iso-

already being implemented by some licensees at reportedly. little or
no additional cost.

(2) There is a group of about nine plants for which near term action to
reduce the flux at critical welds by factors of 2 to 4.5 will
ensure that they do not exceed the screening criteria throughout .

their service life. NRR presented analyses which showed that these .

flux reduction factors can be attained through the installation of'
a low leakage core and the replacement of some peripheral fuel
assemblies (estimated 4-12) by dummy assemblies. There would be an
estimated engineering cost of 520 million per plant, but no sub-
stantial increase in fuel cycle costs or operating costs.

(3) There is one plant, H. 8. Robinson 2, which is close to reaching
one of the screening criteria and for which the fuel management
options described above could not reduce the flux at the critical
welds enough to prevent reaching the screening criteria. It was
suggested at the meeting that there were no practical fuel management
schemes or operating modes that would prevent Robinson 2 from
reaching the screening criteria within the next few years, and thiswas confirmed by NRR. It is possible, however, to reduce the flux
at the critical weld by a factor of about 9 by replacing the entire
outer row fuel assemblics with dummy assemblies. This option would
entail an engineering cost of $20 million and probably additional
operating costs due to the need to derate the power level of theplant,

.

-
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The Committee discussed the technical' options open to NRC .to resolve the
j pressurized thermal shock issue.

(a) NRC could continue to refine the analyses, including plant specific!
~

risk analyses, in the expectation that they would show that the
i plants could meet their service life without remedial actions. The

Committee felt that this option would be costly and not likely to
produce convincing arguments for no remedial ~ actions.

(b) NRC could require near term actions to reduce the flux levels for
those plants where such actions would ensure that the vessel RT
would remain below the screening criteria throughout .the servicgDT;

'

life.

(c) NRC could establish a regulatory limit on vessel embrittlement and
permit plant operation until that limit is reached, at which time,

the vessel would have to be thermally annealed or the plant shutj

! down. The Committee noted that vessel annealing appears to be
technically feasible, although unproven on a large scale, and costly
in terms of engineering, plant down time and occupational exposure.

.

The initial NRR proposal would establish screening criteria for ~the
. vessel reference temperature, RT for critical welds. Whenever the

for a given vesseyD ,uld be projected to exceed thevaluE*of RT -

wo
screening chi [eria within the following 3 calendar years, the licensee

'

would be required to submit a plant specific analysis. The staff would
develop acceptance criteria for determining whether plant modifications
would be required after the staff review of the plant specific analyses.
The initial NRR proposal also included a number of long term actions

| ' intended to ameliorate the PTS problem.

Discussions with the Committee made clear that for those plants that the
staff estimates are currently near the screening criteria, the two-step
process above would result in delays which could- foreclose options that
currently appear to be feasible at little additional cost, particularly,

i flux reduction options. Such delays could mean that, at the point of
decision, there may be few if any alternatives to annealing the vessel.i

For those reasons, NRR propose'd and the Committee agreed that the staff '

should take steps to initiate flux reductions for.those plants in,

categories (1) and (2) above to ensure that RT for critical welds,

| does not reach the screening criteria before tNSTend of service life.
The Committee believes that the PTS risk is not unacceptably high at
this time, but by taking these relatively low cost actions in the near
term, the PTS risk can be maintained at acceptable levels for these,

plants and the need for requiring costly and unproven actions in the
' >

future would thereby be obviated for these plants. NRR staff indicated
agreement with this course of action at the meeting.

_
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Although various methods for initiating flux reduction requirements were
discussed, including rulemaking, generic letters and orders, the Committee
concluded that selection of the appropriate procedural method should be
left to the staff.

.

For the case of H. B. Robinson 2, the Committee recommends that the
staff promptly have the licensee submit a plan showing what actions they
intend to take to resolve the PTS issue for their plant. It is expected
that this plan could include consideration of heating ECC water, safety
systems to prevent repressurization, flux reduction methods, annealing,
or some combination thereof, but the Committee judges that some remedial
actions will be needed in the next few years to ensure that the PTS risk
for Robinson 2 remains within acceptable levels throughout its serviceli fe.

The CRGR reemphasized that staff actions to improve operator training
and emergency operating procedures must be done in an integrated manner
and must not deemphasize the importance of maintaining adequate core
cooling in the event of a loss-of-coolant accident by an. over emphasis
of the PTS issue in the training and emergency. procedures.

In summary, the Committee recommends .that NRR develop a program to in-
form licensees of the need to modify plant' operations through flux.re-duction programs to ensure that RT

For plants in categories hf values do not reach unacceptableleveT3: and (2) above,. flux reductionappears adequate. In one plant, H. B. Robinson 2, a more comprehensiveplan is needed.

W ,

Victor Stel o, J hainnan
Committee to Review Generic Requirements

Enclosure: List of .
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cc: Commission (5)
Office Directors
Regional Administrators
CRGR Members
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