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The ACRS Ad Hoc Metal Components Subgroup met on May 11-12, 1982 in

MINUTES OF THE ACRS %
AD HOC METAL COMPONENTS SUBGROUP MEETING  CERTIFLIED COPY
MAY 11-12, 1982 '
WASHINGTON, D. C. DATE ISSUED: JULY 27, 1982

Washington, D. C. to discuss the status of the pressurized thermal shock {PTS)
prcblem with the NRC and industry, in response tc Chairman N, J. Palladino's
letter of March 25, 1982 (Attachment 1). The letter states that the ACRS
should critique the the NRC short-term action plar on the PTS matter before
release of the NRC action p'an, currently scheduled to be released at the end

of June.

The meeting was open to the public. The Federal k»c ‘ter meeting notice, attendee
ist and documents received at the meeting are shown in Attachments 2, 3, and 4,

respect vely.

M. Bender in his opening statements briefly reviewed the charge of the

Ad Hoc Metal Components Subgroup by reviewing Palladino's letter of

March 25, 1982. M. Bender briefly reviewed the PTS matter and discussed
various actions that can be taken to ameliorate the PTS problem. They are

as follows:

- Limit the reactor vessel pressure-temperature range.
. Increase the ECCS water temperaturs,

- Limit the fluence on the reactor vessel.
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AD HOC METAL COMPONENTS SUBGROUP 2

- Limit the reactor vessel pressure after the thermal shock transient.

- The reactor vessel could be annealed to regain ite touginess after

irradiation damage.

M. Bender briefly reviewed D. Basdekas' presentation to the Commission

of March 4, 1382, M. Bender stated that D. Basdekas may have overstated

the problem, but did it so that the PT: concern might be resolved by the NRC
in a more expeditious manner. The failure of the control system and its
effects on the system leading to a potential PTS problem should be
thoroughly studied. At the reguest of D. Basdekas, his prepared statement

to the Commissioners was inserted into the record.

R. Cheverton reviewed the status of overcooling accident studies performed
at ORNL. Hew stated that fracture mechanics Model OCA described in the
owners group report and that used by ORNL are very similar. This code is
based on long axial and circumferential flaws, including the effects of
cladding in the thermal resistance and stress effects for through the
clad crackQ. and assumes that linear elastic fracture mechanics applied.
He stated that the owners group results indicate no substantial reduction
in pressure vessel lifetime for the limited nunber of transients con-
sidered. A program at (RNL to define transients and their probabilities
is currently in progress. Also, at CRNL several fracture mechanics
phenomena are under study to determine the accuracy of the fracture

mechanics model.
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In reply to a question, R. Cheverton stated that the thermal conductivity of
irradiated pressure vessel material increases by about 2% according to

initial test, rather than significantly decreasing as previously assumed.

Information sent by Prof. Sih on this matter was inserted in the record.

M. Bender stated that it was not germane to the Subgroup task at hand.

R. Woods, NRC Task Project Manager, pr:sented a status report on PTS and
discussed its plans for the June reassessment of this matter., In this
reassessment the staff will address the following question:
"Are corrective a~tions needed that must be initiated before the
longer-term PTS project provides generic resolution and acceptance
criteria?”
The Staff's preliminary response is "yes," and its planned actions are
listed below:

Improved training programs (short-term)

Improved procedures (short-term)

- Better instrumentation (intermediate-term)

Low-leakage core design options (timing being considered)

Warm RWST (timing being considered)

Auto control system (long-term)

Annealing (long-term)



AD HOC METAL COMPONENTS SUBGROUP -

R. Woods stated that one of the major uncertainties on the PTS matter is

human response or operator actions.

E. Throm, NRC, discussed the transients relating to PTS risk. He stated
that there are a large number of events which may be of concern for PTS and
that these events are not necessarily the IEEs and ADOs which have been
studied to date. He further stated that it is not appropriate to rely on

the operator asthe scle source for protection sgainst PTS.

J. Clifford, NRC, discussed human factors as they relate to the PTS matter.

In the interic cperator actions will be based on plant experience and

simuator training. The Subgroup felt that more study in this area is needed.
ditional instrumentation to follow the course of PTS may be needed so that

the reactor operator can act properly.

N. Randall, NRC, discussed changing material properties due to irradiastion
effects., The issue here is the estimation of fracture toughness at the tip
of a postulated crack as a function of temperature and neutron irradiation.
Sufficient material toughness data and predictive technique exists in this
area in order to perform a satisfactory fracture mechanics analysis.

In reply to a guestion, N. Randall stated that the effects of nickel content
in the material may be resolved at a Lpecialist ﬁeeting that will be held

in July 1982.
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W. Hazelton, NRC, discussed beltline inspections of PWR reactor vessels. Eight
plants have completed their ten-year inspections. He stated that the ASHc

Section XI Code defines acceptable indications up to 3/8-inch and that

anything over 3/8-inch is not acceptable. However, current ISI techniques as
defined in the present code cannot detect a flaw of this size. A 1/2-inch deep by
3-inch wide flaw can be detected using the current method. Regulatory

Guide 1.150 attempts to resolve this matter., W. Hazelton stated that

in some cases the clad surface up to about 1 inch into the thickness of

the reactor vessel is e ectronically blanked out. This means that the

condition in this blanked-out area is not inspected for cracks.

R. Gill, Duke Power, discussed the PTS matter applied to the Oconee )

reactor vessel. LEFM results for the thermal shock analysis indicates

that the effective full power years (EFPY) of the Oconee reactor vessel is about
25 for the worst case transient investigated. Oconee plans to augment operator

awareness of the PTS matter through training and procedural guidance.

G. Ferree, B&W, discussed the reactor vessel inspection. He stated that
the reactor vessels are inspected according to the ASME Code and Reg. Guide 1.150.
Automated techniques are used. Using this technique, he stated that surface

flaws "greater than 0.15-inch" can be found.
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D. Peck, CE, discussed CE's PTS program. In his présentation the cooldown
transient screening logic and elements of PTS were discussed. The results of
the PTS evaluations indicate that Calvert Cliffs 1 has an EFPY of 21. The

worst cooling transient in this case is a main steam line break., He stated that
the ultimate resolution of the PTS issue relies on proper operator training and
modified procedures. in addition to fluence reduction by fuel management.

There is no concern for PTS on newer vessels because the copper content is

Tow.

D. Speyer, Con Ed, discussed the categories that could cause PTS. He stated

that transients could occur from secondary depressurizations, excessive

feedwater addition, primary system depressurization with subsequent repres-
surization and steam generator tube rupture. Westinghouse is presently working

on the application of statistical techniques to the study of overcooling transients,
warm prestressing, and guideline modifications on pressure vessel annealing.
Frequencies of initiating events were given., A matrix on the total proba-

bility of causing a potential initiation for all categories of secondary
depressurization was presented. Other categories will be studied and a

report docu enting this work is scheduled to be completed by the end of

May 1982.

J. Sheppard, Carolina Power & Light, discussed the H. B. Robinson PTS
matter. Based on the material properties of the vessel and various transients
examined, 1.e., LOCA, steam line break, SB LOCA, small steam line break and

the Rancho Seco transient, the results of linear elastic fracture mechanics
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analysis indicate that H, B. Robinson has greater than 31 calendar years

of remaining 1ife (based on B80% capacity factor). He stated that PTS doés
not present a safety issue but has a potential for impacting plant avail-
ability and reliability. NRC has audited Robinson operator awareness and
procedures in light of the PTS matter. The NRC has recommended that CP&L
lower the SI termination pressure criteria from 2000 psi to SI pump shutoff
head of about 1500 psi. In addition, NRC has recommended that CP&L provide
clear instructions for controlling temperature/pressure following steam
generator dryout. CP&L has also made changes in its fuel management

scheme in order to reduce the fluence at the pressure vessel wall. Fresh
fuel will be used away from the flats of the core and thrice-burned fuel

will be used.

L. Lois, NRC, presented information on the pressure vessel fluence program
in the area of benchmarking and calibration of computational tools and

the evaluation of three representative plants with respect to fluence

rate reduction and its impact. He stated that the uncertainty in the
calculational tools current available is about 20%. This uncertainty

is due to as-built dimensions, source and its representation and

the modelling techniques used.

The three plants evaluated for fluence reduction were Oconee 1 (B&W),

Ft. Calhoun (CE) and H. B. Robinson-2 (W). Two methods suggested were
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low-leakage loading and fuel assembly substitution. Fluence rate reduc-
tion of up to a factor of 5 can be obtained with low-leakage loading
schemes where depleted or poisoned assemblies are used in the core
periphery to lower their power. The entire or selected outer row
assembiies could be replaced with stainless steel dummy assemblies in
order to reduce vessel fluence. A much larger fluence reduction could

be obtained by assembly substitution and it could result in essentially a
core redesign with severe limitations in power derating, new set points,

nww fuel loading, etc.

Cost considerations were accounted for in the fluence reduction
evaluations., Assuming a 10% fuel replacement and 10% power derating,

it is estimated that it would cost anywhere from about $28 to $45 Million,

R. Klecker, NRC, presented a review of the stress/fracture mechanics
methodologies available to solve the PTS matter. Based on studies to
date for unanticipated but more likely transients in which the final
temperature does not fall below the RTNDT and in recognition of
conservatisms in the analysis, it is concluded that the risk of vessel
failure is quit; low; however, to assure vessel integrity for any PTS
event, it is prudent to reduce pressure monotonically and not repres-
surize, especially late in the event when the vessel cools down

(nominally 10-30 minutes following the onset of thermal shock).
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M. Vagins, NRC, discussed PTS issues in fracture mechanics being addressed
by RES. Most of the work being performed is for the long-term resolution
of the PTS problem. Only the tests on clad effects are categorized as
short-term resolution. This test will be run using a 4-point beam bending
specimen of 2 inches thick by 18 inches wide and about 60 inches in
length., The specimen will be cladded by 308 stainless steel material.

The effects of cladding on the behavior of the pressure vessel will be

studied.

J. Muscara, NRC, discussed near-surface crack detection methods. From

this study he concluded that:

Near surface defects, 6mm and greater under smooth clad, can be

detected with a high degree of confidence,

- The effectiveness of crack detection through manually deposited clad is
questionable and remains to be demonstrated,

- The current calibration requirements of Section XI of the Code are not
adequate or sensitive for detection of flaws at the clad/base metal
interface,

- It may be advisable to require that vessels that are not yet in service

be ground to assure effctive ISI.

At the end of the formal presentation the consensus of the group seems to

indicate the following:



AD HOC METAL COMPONENTS SUBGROUP 10

- The material properties and stress/fracture mechanics methodology in
predicting pressure vessel integrity seems to be satisfactory.

- The events sequence leading to transients causing the PTS concern
needs more work,

- Too much reliance is being placed on the operator to mitigate PTS
events, Sufficient instrumentation to detect and follow PTS

sequence may not be adequate.

An outline of the proposed ACRS report on the PTS matter was proposed by
M. Bender and accepted by the Subgroup. M. Bender stated that he will
draft the proposed ACRS report within 7-10 days for the Subgroup to comment on

before the 266th (June) ACRS Meeting.

The Ad Hoc Metal Components Subgroup plans to address the PTS matter at the

Full ACRS 266th Meeting.

The meeting was adjourned.

LA 2

NOTE: A complete transcript of the meeting is on file at the NRC Public
Document Room at 1717 H St., NW., Washington, D.C. or can be
obtained from A'derson Reporters, 300 - 7th St., SW., Washington, D.C.
202-554-2345.
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UNITED STATES
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" NUCLEAR REGULATORY COMMISSION 2
. 5 WASHINGTON, D. C. 20558 -
&

March 25, 1982 -

- -

Dr. Paul G. Shewmon, Chafrman

Advisory Committee on Reactor Safeguards
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Dr. Shewmon:

During the Committee's recent meeting with the Commission, ,
and on other occasions, I have expressed interest in resolving
the questions associated with pressurized thermal shock for
nuclear power plants. The NRC staff has briefed the Commission
on the status of their efforts. I understand that the staff

is working on a2 proposed plan of action which will be forthcoming
by about the middle of this year..

I would appreciate an ACRS critique of the staff's program
on pressurized thermal shock. I am particularly fnterested
ifn obtaining your views on short-term steps that should be
taken by the NRC to lessen the chances of a severe problem
occurring because of pressurization foliowing thermal -shodk
to a pressure vessel., Your critique would appear most
valuable if it could be done prior to publication of the NRC
plan. In that way the staff will have the advantage of
knowing your views before their plan is made final.

By copy of this letter to the EDO, I am asking that NRC

staff representatives and their contractors would be available
to meet with the Committee or an appropriate Subcommittee to
discuss this issue 2t 2 mutually convenient time.

Sincerely,

-

/4 'n\//(:'- '
. NUnzio&P Peiledino

cc: Commissfoner Gilinsky
Commissfoner Ahearne
Commissfoner Roberts
EDD .
SECY "
OPE
0IA

/

"
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Federal Register / Vol. 47, No. 80 / Mondey, April 28, 1982 / Notices
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hl!nNRClupcdwbhmpnd.nd
nspooa-dllbt'mhhubmdth
* potification if at all possible. No action is
mumddthSuudWoMuupib
make arrangements 1o bave the or
shipment beld until the arrival the NRC

fnspector. *

¢ If the decision is that an NRC inspector
wﬂlnotmpood.ndodduwlnhmdc
dqwmcukpbmmdnwh:hu
MNRCwuuumwcoMudn
matier. Muy.:idmum ubyhbo of minor
significance Guestionable importance,
and peither party will wish to take azy
formal action.

& If the NRC wishes to consider
dommudnu'hum.hsuhd
Washington will supply information in
wﬁﬁuwhﬂkcmwd
information will be kept 1o the minimum
pecessary for efective enforcement action.
Information will be in & mu‘ually agreeable
format and will be completed io a timely

wanner.

¢ I iu recognized that sbould an NRC
licensee formally protest enforcement action
based on information supplied by a State
{nspector, that State iaspecior could be
peeded 1o provide testimony at an NRC
bearing The NRC will fund any travel costs
associsted with such testimony, and will
supply and pecessary legal support for the
Stale inspector.

& The principal contact for these matters
within the Region V NRC office is the Chiel,
Materials Radiation Protection Section,
Robert D. Thomas, telephone 415-843-3700.
The principal contact for these matters in the
State of Washington will be Nancy P. Kirner,
telepbone 208-753-3458.

7. This Subagreement shall take effect
tmmedately upon signing by the State and the
Nuclear R tory Commiss'on, and may be
terminated upon 30 days written notice by
either party.

For the State of Washington.

Joho A Bears,

M.D. MPH., Director, Health Services
Division, Department of Social and Health
Services.

Dated this 8th day of January 1982 at
Olympia, Washingtion.

For the United States Nuclear Regulatory
Commission.

R H Eagelken,
Regional Administrotor, Region V.

Dated this 14th 3ay of December 1681 at
Walnut Creek, California.

For the State of Washington. .
Robert Copeland, .
Controcting Officer. ' .
January 18, 1062 "\

[FR Dec. 83-1135 Plled 4-23-43 &4 am)

7!-”“?!‘4‘-.

Advisory Committee on Reactor
Safeguards Subcemmittee on Ad Hoe
Metal Components Subgroup; Meeting

The ACRS Subcommittee on Ad Hoc
/

Metal Components will bold a
meeting oo May 11 and 12, 1882, Room
1048, 1717 H Street, NW, Washington,
DC. The Subcommittee will discuss the
stetus of the pressurized thermal shock
matter with the NRC Staff and ifs
consultants and the industry. Votice of
this meeting was published April 13.

In accordance with the procedures
outlined in the Federal Register on
September 30, 1981 (46 FR 47803}, oral or
written statements may be presented by
members of the public, recordings will
be permitted only during those portions
of the meeting when a transcript is being
kept. and questions may be asked only
be members of the Subcommittee, its
consultants, and Staff. Fersons desiring
to make oral statements should notify
the Designated Federal Employee as far
in advance as practicable so that
appropriate arrangements can be made
1o allow the necessary time during the
meeting for such statements.

The entire meeting will be open to
public attendance except for those
sessions during which the Subcommittee
finds it necessary to discuss proprietary
information and industrial security. One
or more closed sessions may be
pecessary to discuss such information.
(SUNSHINE ACT EXEMPTION 4). To
the extent practicable, these closed
sessions will be beld so as to minimize
inconvenience to members of the public
{n attendance.

The agenda for subject meeting shall
be as follows: ‘

Tuesday and Wednesday, May ; ' and 12,
1962830 o until the concli_.on of
business eoch day

During the initial portion of the meeting.
the Subcommittee, alorg with any of its
consultants who may be present. will
exchange preliminary views regarding
matters 1o be considered during the balance
of the meeting.

Further information regarding topics
1o be discussed. whether the meeting
bas been cancelled or rescheduled. the
Chairmen's ruling o2 requests for the
opportunity to present oral stalements
and the time allotted therefor can be
obtained by a prepaid telepbone call to
the cognizant Designated Federal
Employee, Mr. Elpidio Igne (telephone
202/834-1414) between 815 am. and
§:00 p.m., EST.

I bave determined. in accordance with
subsection 10{d) of the Federal Advisory
Committee Act, that it may be necessary
to close some portions of this meeting to
protect proprietary information and

industrial security. The authority for

such closure is Exemption (4) to the

Sunshine Act, 5 U.S.C. 552b(c)(4).
Dated: April 20, 1982

Johs C. Hoyle,

Advisory Committee Manogement Officer.

* [P Doc. 13-11288 Filed ¢-23-62 445 am)

BLLNG COOE 7580-01-M

SMALL BUSINESS ADMINISTRATION
[License No. 08/06-0188)

Mercantiie Dallas Corp,; Application
for Approval of Conflict of Interest
Transaction .

Notice is hereby given that Mercantile
Dallas Corporation, 1704 Main Street,
Dallas, Texas 75222, a Federal Licensee
under the Small Business Invegtment
Act of 1858, as amended (Act), (15 US.C.
861 ef seq.), bas filed an application with

" the Small Business Administration,

pursuast to Section 312 of the Act and
covered by § 107.1004(b)(1) of the
Regulations governing small business
{nvestment companies (13 CFR 107.1004
(1982)), for approval of a conflict of
interest transaction falling within the
scope of the above Sections of the Act
and Regulations.

The Licensee proposes 0 make &
$75.000 loan to Robert L. and Janice
Lhota. Mr, Lhota is considered to be an
Associate of the Licensee under Section -
107(3)(b) of the Regulations as Mrs.
Lbota is an employee of the Mercantile
National Bank, & majority owner of the
Licensee.

Notice is hereby given that any
{nterested person may, not later than ten
(10) days from the date of this notice,
submit written comments on the
proposed transaction to the Acting
Deputy Associate Administrator for
Investment, Small Business
Administration, 1441 “L" Street, NW.,
Washington D.C. 20418

A copy of this notice shall be

published in a newspaper of general
circul_ltion in Dallas, Texas.
{Catalog of Federal Domestic Assistance
Program No. 56.011, Small Business -
Investment Companies)

Dated: April 21, 1082,

Robert G. Lineberry, -

Acting Deputy Associate Administrotor for
Investment.

FR Doc. 6311010 Flled 282 S am)

BILLMG COOE 8025074

;47‘7[0 G //)M/,'f‘ .
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ol TENTATIVE SCHEDULE
AD HOC METAL COMPONENTS SUBGROUP MEETING
MAY 11-12, 1882
ROOM 1046, 1717 H ST., N.W., WASHINGTON, D.C.
MAY 11, 1982
7 8:30 a.m. 1. Chairman's Opening Statement M. Bender
6:45 a.m, 11. Comments
Yo R. Cheverton, ORNL j
G.'S.\.m‘“ ) s Basdekas, Nt (M B Squv\w-“s'v»c'Q W‘-‘..‘c\'
ol PRV . patstel- Rene
o Others F‘ : o
4o QL wrt L5, 5.
—— EPR] will be available on May 11-12, 1882
to answer subgroup quq;pions. :
Vi i Chegwal wveatl,
111. NRC Staff Presentation .
7 9:45 a.m. 1. General Overview and Introduction R. Woods
. 0 Current effort is to develop sufficient. ... =

information so as to answer basic question:
Corrective actions now? Criteria?

0 Plant data needed

2. Transients

( 10:00 a.m. 0 What are transients with PTS risk? E. Throm

o What differences between NRC and Utilities
regarding Control System function? Mixing
assumption:

v'10:20 a.m. o0 What are differences in perception about J. Clifford
A Human Factors? .

10:30-10:45 a.m.". ** BREAK **

<
-

' 3. Vessel Condition

10:45 a.m. Material Condition N. Randall

o Initial RTypr (NRC/Industry)

/ 0 &RTynr = plant surveillance capsule vs.
/ NDT = R.6. 1.99

o Updated R.G. 1.95 - e/ T




11:20 a.m. v

11:50 a.m-(. -

— T s '@’

V‘é:;o‘ﬂoon

12:05 p.m. g

12:10 o.m.
12:25 p.m, X
12:35 p.m.

12:45 p.m.

Fluence
o What is accuracy of NRC predictions?

o What is being done to improve prediction and
measurement accuracy, verify submittals?

o Results of review of 150-day responses

Fracture Mechanics

o What is our basis to predict vessel safety? R.

o Are calculations and assumptions too
conservative? R.

o What proof do we nave of scaling from test

specimens to vessels? ; R.
o Deterministic and Probabilistic results, R.
sensitivities
o0 What are our failure crit.ria? ] R.

-

o Status and development/verification needed? M.
(HSST, PTS tests, clad test and analyses)

Flaws and Detection

o Recent 10-year inspection results
o Near-surface insjection methods

4. Short-Term Fixes

o What are possible actions for short term?

! .- Operating training and procedures X

- Fuel Configuration and resulting impacts-—L.

i
- ECCS supply temperature reduction

o Should we do something now? Why or why not?

L. Lois

Klecker, N.Randall
Klecker, W.Randal)

Klecker, N.Randall
Klecker, N.Randall

K1ecker. N.Randpll

Vagins

W. Hazelton

J. Muscara

_J. Clifford /

Lois
E. Throm

R. Woods ("

- — ——————



V/12:45 - 1:45 p.m,. ** LUNCH **

‘¢ﬁi45}p.m.
,/1215 p.m.
a"lds p.m.

6:15 'p.m.

MAY 12, 1982

8:30 a.m.
B:45 a.m.

10:00 a.m.

.\\

Iv.

1.
I1.
111.

Industry Presentation

1. Babcock & Wilcox/Oconee

2. Combusticn Engineering/Ft. Calhoun

3. Westinghouse/H. B. Robinson SO'C

Recess

Chairman's Statement

Carryover of Items Not Presented on May 11, 1982

Open Executive Session

0 Prepare a draft report in response to N. J. Palladino

- —
. — - ® o b



