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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

In the matter of:

:Docket Nos. 50-454
$ 50-455

COMMONWEALTH EDISON COMPANY

(Bvron Nuclear Power Station,
Units 1 and 2)

Eighth Floor Courtroom
Winnebago County Courthouse
Rockford, Illinois

Thursday, 28 April 1983

Hearing in the above-entitled matter was
reconvened, pursuant to adjournment at 9:00 a.m.
BEFORE:

IVAN W. SMITH, Esa.
Administrative Law Judge

A. DIYON CALLIHAN,
Administrative Judge

RICHARD F. COLE,
Administrative Judge

APPEARANCES:

JOSEPH GALLO, Esq.

Isham, Lincoln & Beale

1120 Connecticut Avenue, N.W.
Suite 840

Washington, D.C. 20036

On behalf of the Licensee.
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STEVEN GOLDBERG, Esa.

Office of the Executive Legal Director
U. 8. Nuclear Regulatory Commission

Washington, D.C. 20555,
On behalf of the NRC Staff.

DAVID C. THOMAS, ESO.
77 8. Wacker Drive
Chicago, Illinois 60606,

On behalf cof the Intervenors
DAARE/SAFE and League of
Women Voters

FRANCIS X. DAVIS, Esc.

Westinghouse Electric Corporation
P. O. Box 355
Pittsburgh, Pennsylvania 15230

On behalf of Westinghouse
Electric Corporation.
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PROCEEDINGS
JUDGE SMITH: We are ready to proceed.
Whereupon,
DALE G. BRIDENBAUGH
was recalled to the stand and. having been previously duly
sworn, was further examined and testified as follows:
JUDGE SHM1Th: idr.Thomas.

MR. THOMAS: Thank you.

Your honor, at this time I wculd like the record
to reflect that I have distributed to the board and the
parties copies of revised pages 6, 7, 8, 11, 12, 17, 19
and also an unnumbered page entitled "List of References."

We have done this, Your Honor, to refliect not
only changes which were made yesterday by hand during the
session that we had in response to certain objections and
and so forth, but also to reflect certain changes that were
necessary 1in the testimony as a result of the striking of
Attachment B to the original testimony as followed.

If it is agreeable to the Board, I would like
to have the witness just go throcugh and indicate exactly
what the changes are in these pages.

JUDGE SiaITH: Do you think 1t should be on the
record?

MR. THOMAS: I don't car=. Just so that people

here know what the changed portions are. T think it is
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apparent from the different type, but I would just like
to have it clear. 1 don't care if it is in the record or
not. just so we know what we are talking about.

JUDGE SMiTH: Let's make it off the record.

(Discussion off the record.)

JUDGE SMITH: On the record.

MR. THOMAS: Judge, at this point pursuant to
the changes which have been identified and the revised pages
of Mr. Bridenbaugh's testimony which have been submitted
this morning, I would again move to introduce Mr. Bridenbaugh's
testimony into the record as his direct testimony in this
proceeding.

JUDGE SMITH: Are there objections?

MR. GALLO: I take the witness believes the testimon
as revised is true and correct to the best of his knowledge
and belief.

MR. THO4AAS. Do wvou want me to ask some foundation
Juestions?

MR. GALLO: Just that one.

FURTHER DIRECT EXAUINATION
BY MR. THOMAS:
g Mr. Brideanbaugh, do you have a 23 page document --

23 numbered pages in front of you entitled "Prepared Direct
Testimony of Dale G. Bridenbaugh?

A Yes, I do.
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Q And do those 23 pages reflect the revised pages

which were filed this morning?

A Yes, they do.

Q And did you prepare those pages, all ot these pages?
£ I dig.

Q And have you had an opportunity to review this?

A Yes.

o Each one of these pages is a true and accurate

sunstance of your testimony here?
A Yes, 1t 1s.
MR. THOMAS: I have nothing further, Jwdge.
JUDGE SMITH: D¢ you have any objections now?
MR. GALLO: No cpjection at this time, but I
ar. not waiving of course the objections that were made
yesterday and denied by the Board.
JUDGE SMITH: All right, the testimony and the
attachments are received.

MR. THOMAS: The witness 1s available for cross.

(The testimony and attachments follow:)
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SUMMARY OF TESTIMONY BY DALE G. BRIDENBAUGH

STEAM GENERATORS

There is a substantial and continuing technical concern
existing which needs to be reduced to assure the safe opera-
tion of the Byron steam generators. The generic steam gen-
erator concerns, indicated by the existence of an Unresolved
Safety Issue (USI) specific to Westinghouse steam generators,
are further exacerbated by a known and identified design de-
ficiency present in the Model D Westinghouse steam generators
(the cross flow tube vibration problem). This combination of
problems argues against operation until, at the minimum, the
Byron-unique problems have been researched and resolved. The

additional risk imposed by the questionable adequacy of the

regulatory basis for accident analysis adds further to the risk

of Byron plant operation. Byron should not be permitted to

operate until the NRC has resolved "SI A-3 and has further de-

termined what accident analyses should be required for the 1li-

censing of a Westinghouse PWR. The Model D tube vibration re-

search program should be completed, appropriate modifications

identified, and those modifications implemented at Byron prior

to making the plant radioactive.
Attachments:

. Generic Letter 82-32, Dec. 9, 1982,

Summary of KRSKO Steam Generator Investigation, Oct. 29
. NUREG-0886, Steam Ceneratur Tube Experiences.

. CECO Response to RLWV Interrogatory No. 4.

(P I RV S
. .

SECY 82-72, NRC Steam Generator Status Report, Feb., 1982,

1982



PREPARED DIRECT TESTIMONY

OF DALE C. BRIDENBAUGH

REGARDING CONTENTION 22

I. INTRODUCTION

What is your nawes 2%d position?

My name is Dale C. Bridenbaugh. I am a Professional
Nuclear tngineer, licensed by the State of California,
technical consultasnt, co-founder and president of MHB
Technical Associates, technical consultants on energy and
environment, with offices at 1723 Hamilton Avenue, Suite
K, San Jose, California.

What are your qualifications and experience?

I have participated as an expert witness in licensing pro-
ceedings before the U.S. Nuclear Regulatory Commission
(K4C); have served as a consultant to the NRC: have testi-
fied at the request of the Advisory Committee on Reactor
Safequards; have appeared befcre various committees of the
U.S. Congress; and testified in various state licensing
and regulatory oroceedings. I received a Bachelor of
Science in Mechanical Engineering from the South Dakota
School of Mines and Tecknoloagy in 1953. From June, 1953,
until February, 1976, I worked as an engineer and manager
with the General Electric Company on a wide variety of

most of the aspects of power generation equipment design,
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manufacture and operation. During the last 10 of those 22
years, I was in management positions in the General
Electric Nuclear Energy Division where I had the responsi-
bility for managing the monitoring of operation of nuclear
pewer plants, for the implementation of solutions to
nuclear plant operational problems, and for the develop-
ment of a master performance improvement plan aimed at
bringing about the long term improvement of power reactor
performance.

In my capacity as technical consultant with MHB Technical
Associates, [ have providea technical advice to various
governmental bodies and individual groups on subjects
related to the design and operation of commercial nuclear
power plants. As examples of this work, in 1978 I served
as a consultant to the United States Nuclear fegulatory
Commission to review the NRC plan for research to improve
the safety of light water nuclear power plants. I have
served in various consulting capacities to the United
States Ceneral Aczounting Office, the states of Cali-
fornia, Illinois, Massachusetts, New Jersey, Pennsylvania,
to Suffolk County, New York, and to the governments of
Sweden and Norway, all in the evalustion of nuclear plants
or programs. A statement of my qualifications and pro-
fessional experience is appended to this testimony as

Attachment A,




The purpose of this testimony

II. STATEMENT OF CONTENTION

is the purpose of your testimony?

the Rockford League of Wumen Voters (RLWV) to Contention

22 as admitted by the Board as follows: 1/

An extrenely serious problem occurring at
other plants such as Consumers' Palisades
plant and C.E.'s Zion plant, and likely
to cccur at C.E.'s Byron plant, is pre-
serrted by degradation of steam generator
tube inteqgrity due to corrosion induced
wastage, cracking, reductien in tube
diameter, and vibratiow induced fatigue
cracks. This affects, and may destroy,
the capability of the degraded tubes to
maintain their inteqrity, both during
normal operation and under accident con-
ditions, such as a LOCA or a main stream
line break. The Commissicn Staff has
correctly regarded this problem as 3
safety problem of a serious nature, as
evidenced both by NUREG-0410 and the
Black Fcx testimony cited above. As a
result of this seriocus and unresolved
p:oblem the findings required by 10
C.F.R. §§ 50.57(a)(3)(i) and 50.57(a)(¢)
cannot be made.

The results of my review of some of the important matters
encompassed by this Contention are summarized in the

following paragraphs.

[II. DISCUSSION OF ISSUES

IIT.A.: Background and Discussion

is this issue one of importance in the licensing

process for Byron?

is to respond on behalf of
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The essence of Contention 22 is that steam generator pro-
blems, primarily in the form of steam aeneratoer tube
deqradation and failures have been developing at an
increasing rate over the past number of years and repre-
sent 3 risk to the futur= operation of pressurized water
reactors (PWR) that has not beer adequately assessed nor
regulated. Such problems date back to the early and mid-
1970's with Westinghouse steam generators and the problem
has grown since then to encompass all three U.S. suppliers
of PWRs. These problems were identified by the HRC as a
-e€chnical safety concern as early as 1976 2/, and this
problem has been designated as an Unresolvec Safety Issue
(USI) since 1978 with Westinaghouse steam generator tube
degradation bheing specifically identified as USI A-3. 3/
In addition to the generic problem history, the Bvron
steam generators 3re particularly vulnerable to future
problems being a new model line (D-4 ang 2-5) which has
demonstrated a uniaue design deficiency (preheater tube
vibration, described in more -etail on page 10) in the
early operation of :-he first units of this model line to
go into service. All of these factors, coupled with the
questionable regulatory practice of refusing to consider
and analyze the accident consequences stemminag from
multiple steam generator tube failures, makes placinag the

Byron units in service without resolution of some or all
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of these issues a questionable action and one that may
potentially represent an undue risk to the health and
sefety of the public.

What is the nature of the risk imposed by the increased
likelihood of steam generator tube failures?

The risk to the public can be segregated into three gen-
eral categories. First, there is an increased probability
that accidents will be initiated by tube failures occurr-
ing during normal operation. Such accidents can result in
uncontrolled off-site releases of radiocactivity. Second,
there is an increased likelihood that an accident sequence
that is not now considered in the safety analyses may
occur 3as 3 result of the degraded condition of steam gen-
erator tubes after some period ¢ operation. This acci-
dent sequence could involve single or multiple tube
failures occurring in conjunction with other accident
sequences which can impose transient or abnormal loading
condition on the tubes, resulting in comman mode or
systems interaction type failures that have not previously
been analyzed in the licensing review of PWRs.

The third category of risk is that associated with the
occupational radiation exposure that may be required to
maintain, modify, and/or repair degraded steam generator
tubes after the units go Iinto service and the steam gener-
ators become highly contaminated with radiocactive materi-

als.



All three of the above categories of risk have the
potential to negatively impact the health and safety of
the public due to the potential for increased radiation
dose to be borne by those citizens living in the vicinity
of the plant. While occupational radiation exposure may
not be considered as a public risk Dy some, it should be
recognized that both permanent and transient plant workers
are members of the public and their radiation exposures
contribute to the public risk burden.

Has the existence of these problems been acknowledged by
the commercial nuclear establishment?

Yes it has. As {ndicated previously, the problem of steam
generator tube degradatiaon in Westinghouse steam gener-
ators has been designated as an unresolved safety issue
(USI) for approximately four years and numerous research
programs have been initiated by utilities, utility groups,
and by the NRC and other governmental bodies. This issue
has been the subject of congressional committee review and
has been receiving increasing public attention since the
serious tube rupture event which cccurred st the R. E.
Ginna plant (a Westinghouse design) on January 25, 1982,
The tube degradation issues considered in A=3, prior &
Ginna, included wastage, thinning, pitting, fretting,
secondary side intergranular attack and stress corrosion
cracking, primary side stress corrosion cracking, and
denting, * The Ginna event added to these sroblsms a
need to more closely consider issues involving camage by
foreign material, detsrioration of prcviOusl¥ plugged tubes,
and interactive failure of ad jacent tubes, his latter
issue in turn renewed questions about the need to consider
multiple tube failures, and concurrent tube rupture and

LOCA events in accident analysis for licensing,

* See NUREG-0B886 andg tostimgpy of Louis Frank,
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These factors have contributed to the continuing
unresolved status of USI A«3, The Staff has testified, in

this proceeding, that A«3 will be resolved Dy approximately

mid=1983., However, the Staff also estimated,in NUREG=-(0B8E6,
that A=3 resolution would be achieved in early 1982,

This estimate was made on page 53 of that report which was
released in February, 1982, and was obviously in error.
There is, tnerefore, a substantial uncertainty tnat tnis
issue will be "resolved" prior to the time this 8card must
render its decision, To continue to license plants such

as Byron prior to the resolution of this five=year-old
unresolved safety issue, in my opinion, does not adeqguateiy
assure the "ealth and safety of the public,

- - - -t .

—
What actions have been taken in the attempt to resolve the

generic problems that have been identified?

The most significant concerted action was the establish-
ment within the industry in 1977 of the Steam Cenerator
Owners Group (SGOG). The SGOC is a consortium of PWR
owning utilities which has funded a number of research
programs aimed at understanding the basic mechanisms of
the different failure problems and at developing methods
for rehabilitation and preventian.

The SGOG programs have heen coordinated by the Electric
Power Research Institute (EPRI) through a project office.
The SGOC efforts have ranged from Investigation of tube
materials, operating procedures, and improved inspection

techniques to the development of repair procedures. The
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constituency of the SGOC has recently been reformatted
into SCOG II. SGOG II will focus primarily on corrosion
and mechanical damage assessment and coensideration of the
limitations of fixes for existing plants.

Partially stemming from the SGOG investigation has
been jdentification by the NRC of twelve proposed steam
generator requirements. These proposed reguirements, pre-
sented to the SGOC by NRC Staff on July 29, 1982, include
the following twelve actions:

Prevention and Detection of Loose Parts
and Foreign Objects

Stabilization and Monitoring of Degraded
Tubes

Tube In-service Inspection (ISI) Program

Improved Eddy Current Techniques =
'F?TE3?7'T3'31!UHU!??‘E!T??!!'CTHTE""‘

Secondary Water Chemistry Program
Condenser In-Service Inspection Program
Upper Inspection Ports

Reactor Coolant System Pressure Control
During a SC Tube Rupture

Safety Injection (SI) Signal Reset
Containment Isolation and Reset

Stanoard Technical Specif.cations (STS)
Limit for Coolant Iodine Activity



These and other potential steam generator actions have

been under review by Science Applications, Inc. (SAI) in a
"value-impact study" funded by the NRC. This study, which
unfortunately has not considered multiple steam generator
tube failures, became the subject of debate at an NRC
Commissioners briefing on November 18, 1982, A recent
generic letter (No. 82-32) from the NRC communicated to
all PWR plant licensees that the SAI draft report is
currently under Staff review and will be modified te con-
sider multiple steam generator tube ruptures in combina-
tion with other events, along with single tube rupture
scenarios. Presumably a decision will also then be made

on which of the proposed requirements will be imposed on

plant licensees. 5/ A copy of this letter is appended as

Attachment C.

What is the significance of this reevaluation ¢f proposed
requirements by the NRC?

The significance of this reevaluation is that there
appears to be a great deal of uncertainty within the NRC
as to how the impact of steam generator tube failures
should be evaluated and regulated in the future. Since
the situation is in a high state of flux a3t the present
time, this issue must be evaluated very carefully at Byron
and appropriate consideration be given to the impact of

such changes on the future operation of that plant.




06
07
08

09

20

21

¥

Are there any other indications of problems which apply
uniquely or specifically to the Byron steam generators?
Yes. The latest Westinghouse-designed reactors to go into
service have utilized the model D series of steam gener-
ators. Only four of these units are currently in service
with only one of the four being of the type (D-4 and D-Sf
found at Byron. A common feature of the model D steam
generators is a preheater section with a cross tube flow
path of the feedwater at the main feedwater inlet.

All of the D model steam generators have experienced sig-
nificant tube vibration problems in tne preheater section
and this problem has resulted in the initiation of re-
search programs aimed at understanding and correcting
these problems. The KRSKO Plant in Yugoslavia is the only
D-4 Westinghouse unit currently in service and it has only
limited operating experience to date. A summary of the
KRSKD steam generator investigation program was trans-
mitted to the Byron ASLB via NRC Counsels October 29, 1982
letter. This document contains a qood summary of the
KRSKO problems and proposed modifications and is appended

hereto as Attachment D,

-10-



)1 2E1.0. Potengial Impact of Ceneric and Model D

)2 Investigatory Programs on Bvron Steam GCenerators

73 Q: Do the generic and the unique Model D steam generator

)5 lssues discussed in Section III.A of this testimony

)5 pertain to Byron?

)6 A Yes they do. Byron {s a Westinghouse designed unit utili

)7 {zing Westinghouse Model D, U-tube steam generators, with

)8 Inconel-600 tube material. Byron Unit 1 has Model D-4
19 steam generators and Byron Unit 2 has Model D-5s. The
10 main difference between D-4 and D-S5 steam generators is

1" that the D-5 utilizes a slightly different heat treatment

12 process for the tube material and that the D-&4 has carbon
. steel tube support plates whereas the D-5 uses 3 stainless
T4 materifal. The mechanical configuration of the D-4 and D-5
1% steam generators is basically identical. Accordingly, the
16 KRSKO tube vibration problems specifically apply to

17 Byron.

18

In addition, most of the degraded tube problems
identified in USI A=3, plus the specific issues identified

o at pages 6 and 7 of my testimony potentially apply to the
20 8yron units, Although CECO has committed to an

21 improved (all volatile treatment, AVT) water chemistry

22 program there is no assurance that AVT will eliminate the
23 earlier generic problems. AVT is intended to combat one

14 -11-
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of the most significant tube degradation problems, dent-
ing. Denting is a phenomena which causes the deformation
of steam generator tubes where the tubes pass through the
support plates and is caused by the buildup of coarrosion
pProducts between the tube and the plate. While AVT and
sther procedural controls were expected to control or »
eliminate the denting phenomena, some operating units that
have used only AVT have already experienced denting.§/
From a practical standpoint, steam generator tube degrada-
tion is a problem that will probably never be totally

resolved.[ This is particularly true on Byron Unit 1,
which still has carbon steel tube support plates and
non=-thermally treated tube material,

—
Does the possible consideration of multiple tube failires

or failures in conjunction with other accident sequences,

3s implied in Attachment C apply to Byron?

Yes. With regard to questions pertaining to the adequacy
of the accident analysis, the Byron FSAR indicates that
the worst-case tube failure event considered is the leak-
ing of a single tube. 3/ The failure analysis included in
the Byron FSAR includes no consideration of tube rupture

events in conjunction with other accident sequences.

«33-
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Have you seen any indication of physical (hardware)

changes or modifications that are under consideration that

may be required on the Byron steam generators?

Yes. The July 19, 1982 Affidavit filed on this docket by

Edward M. Burns of Westinghouse Electric Corporation con-

tains a fairly extensive discussion of the Model D steam

generator test program and also discusses nine different

design modifications that are being reviewed :s possible

solutions for the tube vibration problem. These nine

solutions include:

l. Addition of impingement plate ribs with flow slots,

2. The addition of a flow diverter.

3. The addition of a center channel flow restrictor.

4. Expansion of tubes at the support plates.

5. Sleeving tubes.

6. Bypassing some flow through a baffle plate and/or the
inlet box cap plates.

7. Modification of the inlet nozzle flow iimiter.

5. Flow distribution devices in the inlec passes.

9. Systems modifications which divert a portion of the
feedwater to the bypass line. 9/

Burns indicates that combinations of these nine possible

modifications are also being considered,

-13.
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Would performance of these modifications on the Byron
steam generators require direct physical access to and
modification of the Byron steam generators?

With the exception of proposed modification no. 9, all of
the modifications under consideration require direct
access and changes to either the primary or secondary side
of the steam generators. Modification no. 9 is a change
to the feedwater bypass piping and control system and is
not a direct change to the steam generator itself, If any
or all of these medifications are ri:quired at Byron,
"hands-on" contact work is required. If these changes are
deferred until after the plant goes into service, the
modifications could necessitate a substantial effort in
high radiation zones.

In your opinion, vill CECO ultimately be required to
modify the Byron steam generators?

It is a virtual certainty that modifications will he
required. The only questions are which modifications and
when will they be performed?

What are the implications of delaying the modification
program until after startup of the Byron unit?

As previously stated, if the modification program is
delayed until after startup, the imposition of a signifi-

cant radiation dose burden will be required that could
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otherwise be avoided if the problem is corrected before
startup. Steam generator maintenance and repair opera-
tions are currently a major source of occupational radia-
tion exposure at operating nuclear plants. The Nk~ repcr-
ted to Congress in December that the exposure associated
with steam generator maintenance and repair has recently
ranged from 10% to 60% of the total facility radiation
dose per year. 10/ 1In addition, it can readily be seen
by looking at the annual reports issued by the NRC on
plant radiation exposure that PWR plant annual occupa-
tional radiation exposure (ORE) has been steadily increas-
ing for the past several years. For example, for the last
year reported (1250) the PWR average ORF was 578 man-rem
per reactor, up from 510 in 19792, 428 in 1978, and 396 in
1977. The PWRs with the highest ORE in 1950 were Surry
and San Onofre-1, both plants experiencing significant
steam-generator repair programs in 1980. l_/ San Onofre,
for example reported an ORE of 2357 man-rem in 1980, more
than four times the national average. There was also an
increase of individual over-exnosures in 1980 (a total of
73) most of which occurred during the San Onofre-1 steam
generator work. 12/ Examples of ORE for typical

repair/replacement jobs is reported in NUREG-0886. 13/ A

copy of Table 6, which summarizes the reported data is

appended as Attachment F,

-15-
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Are there any requlations regarding the control and/or

minimization of radiation exposure incurred at operating
plants?

Yes there are. The standards for protection against radi-
ation are contained in 10 CFR Part 20. Specific require-
ments are contained in § 20.1(c) which states:
"....persons engaged in activities under iicenses issued
by the Nuclear Regulatory Commission.....should, in addi-
tion to complying with the requirements set forth in this
part, make every reasonable effort to maintain radiation
exposures, and releases of radiocactive materials in efflu-
ents to unrestricted areas, as low as is reasonably
achievable." 14/

Regulatory Guide 8.8 additionally contains guidance on
how the above ALARA principal is to be implemented in
operating plants. Under "Review of New or Modified
Designs and Equipment Selections", Reg. Guide 8.5 states
that: "Specifications for equipment should reflect the
objectives of the ALARA program including considerations
of reliability, serviceability, limitations of internal
accumulations of radioactive material, and other features
addressed in this Guide." 15/

CECO has committed to the principals of ALARA in the

Byron/Braidwood FSAR. A policy statement to this effect

T



o
~

is found at 12.1.1 in the FSAR and Section 12.1.2.5 on

equipment selection further states that consideration is

given to minimizing maintenance requirements in order to

comply with the ALARA policy. 16/ In my opinion, such
commitments would require that reasonable actions must be

taken in order to avoid a significant future modification

that would entail substantial radiation expcsure. The

July 19, 1982 affidavit filed by Burns on behalf of CECO
indicates that the Westinghouse consideration of the tube
vibration issue will be completed in January 1983,

although responses to questions in the February

depositions in Pittsburg indicated the program was not yet
completed. While it is not clear that the program is completed,
CECO has advised that a specific Byron corrective action program
has now been selected. I assume that the detailed review

of this proposed fix is now underway for Byron. CECO apparently
agrees with my position that the modifications should be made
prior to operation and they have now committed to such modifi-
cations. I recommend this commitment be made a firm license
condition.

What actions has CECO taken to overcome the generic tube
degradation problemns, dear Tl R il

T e e

CECO has described a number of design improvements which
have been implemented to varying degrees in Unit 1 and
Unit 2. CECO has additionally committed to the

utilization of AVT water treatment. However, the
imPlementaticn of ava, labhke ip)fycvementy dees nel seemy

adeguc/e % asscore Thatdegradaten has Yeen € [iminated .
*17%



As stated earlier in this testimony, the AVT proagram is
expected to reduce, but not necessarily eliminate, the
tube denting problem. With regard to design improvements,
the affidavit by Daniel D. Malinowski filed on behalf of
Commonwealth Edison Company in this case 17/ describes
some of the design improvements in the D-4 and D-5 steam -
generators. It states that the D-4 steam generator still
contains carbon steel support plates and that the
Quatrefoil support plate holes have been provided for in
the D-5 steam generator but not the D-4. 18/ This means
that all improvements available to help overcome the
denting phenomena have not been incorporated in the Byron
Unit 1 (D-4) steam generator.

Another item of concern is the incomplete nature of the
Byron water chemistry procedures. As indicated in an
earlier portion of this testimony, one of the twelve
proposed requirements issued by the NRC in July 1982 was
for improvements in the secondary water chemistry
program. CECO has taken the positicn that their
commitment to AVT is satisfactory for the licensing review
of this plant. 1In response to RLWV Interrogatories, CECO
has acknowledged that as of time of their response,
virtually none of the operating and chemistry procedures
pertaining to control of both primary and secondary water
conditions in the steam generators had yet been drafted.
A copy of CECO's Response to RLWV Interrogatory No. &

(second set) is appended as Attachment F. While all of

vl



these incomplete procedures may very well be completed

pricr to issuance of the operating license, m
has not yet peen
assurance s provided that those procedures will be
ddequate to satisfy the critical needs of this troublesome
component. It appears that substantial deficiencies
remain, particularly {n Unit 1,
In spite of all of these potential problems, isn't it true
that all of these concerns develop relatively slowly anag
are therefore detectable before serious problems develop?
That has generally been the industry view in the past.
However, the 1982 tube rupture event at R. E. Ginna Plant
and reevaluation of three previous tube rupture events at
the Surry, Prairie Island, and Point Beach Plants has
Caused a reassessment of this viewpoint. All four of
these events demonstrated tube leakage rates far in excess
of the nominal 1 gallon per minute (gpm) assumed in the
Byron FSAR accident analysis. 19/ Leakage rates of from
125 to 336 gpm were reported at the three earifer events
and the Cinra rate reached as high as 760 gpm. 20/ The
Ginna tube rupture zvent is of even more significance as
e — S Ry !\ | < event came close to
being a multiple tube failure due to the jet impingement
ing vibratory mechanical damage caused to adjacent tubes
during that event., These uncertainties are further com-
pounded by weaknesses in the in-service inspection
capabilities available in the industry today.

-19.
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What 2re the inadequacies c¢f the in-service inspecticn

proyram with regard to timely detection of steam generator
tube degradation?

In order to provide an adequate basis for assured safety,
it is necessary for the ISI program to give indication of
incipient failures on 3 timely enough basis so that oper-
ating periods wili not extend beyond the predictive capa-
bilities of the program. The Ginna investigation, among
others, has revealed a discrepancy in the program current-
ly being implemented. First, it has been recognized for
some time that the Eddy-current testing utilized for tube
wall thickness measurement has reduced sensitivity in the
areas where the tubes pass through support plates or other
nearby structural members. This is, of course, precisely
the area where most defects have been cbhserved. Second,
the post-Ginna investigation revealed tha:t approximately
5% of the tubes that had previously been plugged had sig-
nificantly deteriorated and that one of them had frac-
tured. The resulting loose part had apparently caused the
rupture in the tube which was nearby. There ar< no cur-
rent provisions for routinely inspecting the condition of
tubes which have previcusly been plugged. Consideration
is being given to the utilization of additional inspection

ports so as to facilitate external tube inspections but no



generic decision has been made on this as vet,

Would you please summarize your testimony?

There is a substantial and continuing technical concern
existing which needs to be reduced to assure the safe
operation of the Byron steam generators. The generic
steam generator concerns, indicated by the existence of an
USI specific to Westinghouse steam generators, are further
exacerbated by a kncwn and identified design deficiency
present in the Model D Westinghouse steam generators (the
cross flow tube vibration problem). This combination of
problems argues against cperation until, at the minimum,
the Byron-unique problems have been researched ard resol-
ved. The additional risk imposed by the questionable ade-
quacy of the regulatory basis for accident analysis adds
further to the risk of Byron plant operation. 1 go not
believe that Byron should be permitted to operate until
the NRC has completed and made public their analysis of
the A-3 USI, has determined which of the twelve proposed
requirements (see page 8) should be implemented, and has
further determined what accident analyses should be
required for the licensing of a3 Westinghouse PWR. I also
believe that the Model D tube vibration research program
should be completed, appropriste modifications identified,
and those modifications implemented at Byron prior to

making the plant radioactive,

21-



Q:

VI. Recommendations

Would you please state your recommendations for this

plant?

Following are the steps that I believe should be completed

before deciding to issue an operating license at Byron:

1.

Complete the Westinghouse Model D cross flow research
program and present it to the NRC and the public for
appropriate review,

Implement any applicable modifications resulting from
the cross flow research program at the Byron Plant,
Complete the drafting of the Byron operating and chem-
istry procedures and submit them to review by an inde-
pendent body. (This body should be other than the
NRC) .

Define an interim in-service inspection prooram, sub-
ject to change as history becomes available and in-
spection techniques improve. This program should
address the issues of lack of sensitivity in tube
support plate Locations and also should provide suit-
able coverage of uninspectable tubes (plugged tubes).
Perform accident analyses to cover the potential
effects of multiple tube failures and of multiple tube
failures occurring in conjunction with other accident
scenarios (such as transients and pipe break loss of

coolant accidents).

w2



07

09

)9

10

Complete work on the open USI A-3, includina
determination of which of the proposed requirements
are to be imposed on Westinghouse steam generators.
Implement the generic requirements at 8yron.

Develop emergency response guidelines to mitigate
these additional accident scenarios and incorporate
them in the Byron procedures to insure the protection

against such currently unanalyzed accidents.

Does this complete your testimony?

Yes

it does.

28
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ATTACHMENT A

PROFESSIONAL QUALIFICATIONS OF DALE G, BRIDENBAUGH

G. BRIDENBAUGH
Hamilton Avenue

Suite K
San Jose, CA 95125

(408)

266-2716

EXPFERIENCE :

1976

1976

1973

= PRESENT

President - MHB Technical Associates, San Jose, California.
Co-founder and partner of technical consulting firm. Specialists
in energy consulting to governmental and other groups interested
in evaluation of nuclear plant safety and licensing. Consultant
in this capacity to state agencies in California, New York, Illi-
nois, New Jersey, Pennsylvania, Oklahoma and Minnesota and to the
Norwegian Nuclear Power Committee, Swedish Nuclear Inspectorate,
and various other organizations and environmental groups. Per-
formed extensive safety analysis for Swedish Energy Commission
and contributed to the Union of Concerned Scientist's Review of
WASH-1400. Consultant to the U.S. NRC - LWR Safety Improvement
Progrem, p ‘ormed Cost Analysis of Spent Fuel Disponsal for the
Natural Resources Defense Council, and contributed .¢ iLhe Depart-
ment of Energy LWR Safety Improvement Program for Sandia Labora-
tories. Served as expert witness in NRC and state utility
commission hearings.

- (FEBRUARY - AUGUST)

Consultant, Project Survival, Palo Alto, California.

Voluntesr work on Nuclear Safeguards Initiative campaigns in
California, Oregon, Washington, Arizona, and Colorado. Numerous
presentations on nuclear power and alternative energy options to
civic, government, and college groups. Also resource person for
public service presentations on radio and television.

- 1976

Manager, Performance Evaluation and Improvement, General Electric
Company - Nuclear Energy Division, San Jose, California.

Managed seventeen technical and seven clerical perscnnel with
responsibility for establishment and management of systems to
menitor and measure Boiling Water Reactor equipment and system
operational performance. Integrated General Electric resources
in customer plant modifications, coordinated correction of causes
of forced outages and of efforts to improve reliability and per-
formance of BWR systems.



1973

1972

1968

1966

1963

- 1976 (Contd)

Responsible for development of Division Master Performance
Improvement Plan as well as for numerous Staff special assign-
ments on long-ranuge studies. Was on special assignment for the
management of two different ad hoc projects formed to resolve
unique technical problems.

- 1973

Manager, Product Service, General Electric Company - Nuclear

Energy Division, San Jose, California.

Managed group of twenty-one technical and four clerical personnel.
Prime responsibility was to direct interface and liaison personnel
involved in corrective actions required under contract warranties.
Also in charge of refueling and service planning, performance
analysis, and service communication functions supporting all com-
pleted commercial nuclear power reactors supplied by General
Electric, both domestic and overseas (Spain, Germany, Italy, Japan,
India, and Switzerland).

- 1972

Manager, Product Service, General Electric Company - Nuclear Energy
Division, San Jose, California.

Manag: ' si> ~en technical and six clerical personnel with the
responsibility for all customer contact, planning .14 execucion
of work required after the customer acceptance of department-
supplied plants and/or equipment. This included quotation, sale
and delivery of spare and renewal parts. Sales volume of parts
increased from $1,000,000 in 1968 to over $3,000,000 in 1972.

- 1968

Manager, Complaint and Warranty Service, General Electric Company -

Nuclear Energy Division, San Jose, California.

Managed group of six persons with the responsibility for customer
contacts, planning and execution of work required after customer
acceptance of department-supplied plants and/or equipment--both
domestic and overseas.

- 1966

Field Engineering Supervisor, General Electric Company, Installation

and Service Engineering Department, Los Angeles, California.

Supervised approximately eight field representatives with responsi-
bility for General Electric steam and gas turbine installation and
maintenance work in Southern California, Arizona, and Southern
Nevada. During this period was responsible for the installation of
eight different central station steam turbine generator units, plus
much maintenance activity. Work included customer contact, prepa-
ration of quotations, and contract negotiations.

«ls



1956 - 1963

Field Engineer, Ceneral Electric Companv, Installation and Service
Engineering Department, Chicago, Illinois.

Supervised installatior and maintenance of steam turbines of all
sizes. Supervised crews of from ten to more than one hundred men,
depending on the job. Worked primarily with large utilities but
had significant work with steel, petroleum and other process
industries. Had four years of experience at construction, startup,
trouble-shocting and refueling of the first large-scale commercial
nuclear power unit.

1955 - 1956
Engineering Training Program, General Electric Company, Erie,
Pennsylvania, and Schenectady, New York.
Training assignments in plant facilities design and in steam
turbine testing at two Gemeral Electric Factory locations.
1953 - 1955

United States Army - Ordnance School, Aberdeen, Maryland.

Instructor - Heavy Artillery Repair. Taught classroom and shop

' Aleas ~amb? «f artillery pieces.
1953

Engineering Training Program, General Electric Company, Evendale,
Ohioc

h

Training assignment with Aircraft GCas Turbine Department.

EDUCATION & AFFILIATIONS:

BSME - 1953, South Dakota School of Mines and Technology,
Rapid City, South Dakota, Upper % of class.

Professional Nuclear Engineer - California. Certificate No. 0973,
Member - American Nuclear Society.
Various Company Training Courses during career including Profes-

sional Business Management, Kepner Tregoe Decision Making, Effective
Presentation, and numerous technical seminars.



HONORS & AWARDS:

‘ Sigma Tau - Honorary Engineering Fraternity.

General Managers Award, General Electric Company.

PERSONAL DATA:

Born November 20, 1931, Miller, South Dakota.

Married, three children

6'2', 190 1bs., health - excellent

Honorable discharge from United States Army

Hobbies: Skiiing, hiking, work with Cub and Boy
Scout Groups.

PUBLICATIONS & TESTIMONY:

l. Operating and Maintenance Experience, presented at Twelfth
Annual Seminar for Electric Utility Executives, Pebble Beach,
California, October 1972, published in General Electric NEDC-
10697, December 1972.

2. Maintenance and In-Service Inspection, presented at IAEA
SywpdiLi... on Experience From Operating and Fr~ling of Nuclear
. Power Plants, Bridenbaugh, Lloyd & Turner, Vieana, Austria,
October, 1973.

3. Operating and Maintenance Experience, presented at Thirtezenth
Annual Seminar for Electric Utility Executives, Pebble Beach,
California, November, 1973, published in General Electric
NEDO-20222, January. 1974,

4. Improving Plant Availability, presented at Thirteenth Annual
Seminar for Electric Utility Executives, Pebble Beach, Cali-
fornia, November 1973, published in General Electric NEDO-
20222, January, 1974.

5. Application of Plant OQutage Experience to Improve Plant Per-
formance, Bridenbaugh and Burdsall, American Power Conference,
Chicago, Illinois, April 14, 1974,

6. Nuclear Valve Testing Cuts Cost, Time, Electrical World,
October, 15, 1974,

7. The Risks of Nuclear Power Reactors: A Review of the NRC
Reactor Safety Study WASH-1400, Kendall, Hubbard, Minor &
Bridenbaugh, et al, for the Union of Concerned Scientists,
August, 1977.




1Q.

11.

12.

13.

14.

15.

16.

17.

18.

Swedish Reactor Safety Study: Barsebidck Risk Assessment,
MHB Technical Associates, January, 1978. (Published by the
Swedish Department of Industry as Ducument DsI 1978:1)

Testimony of D.G. Bridenbaugh, R.B. Hubbard, G.C. Minor to
the California State Assembly Committee on Resources, Land
Use, and Energy, March 8, 1976,

Testimony of D.G. Bridenbaugh, R.B. Hubbard, and G.C. Minor

before the United States Congress, Joint Committee on Atomic
Energy, February 18, 1976, Washington, DC (Published by the

Union of Concerned Scientists, Cambridge, Massachusetts.)

Testimony by D.G. Bridenbaugh before the California Energy
Commission, entitled, Initiation of Catastrophic Accidents
at Diablo Canyon, Hearings on Emergency Planning, Avila
Beach, California, November 4, 1976.

Testimony by D.G. Bridenbaugh before the U.S. Nuclear Regula-
tory Commission, subject: Diablo Canyon Nuclear Plant Perfor-
mance, Atomic Safety and Licensing Board Hearings, December,
1976.

Testimony by D.G. Bridenbaugh before the California Energy
Commission, subject: Interim Spent Fuel Storage Considerations,
March 10, 1977.

Teetimony by D.G. Bridenbaugh before the New York State Public
Service Commission Siting Board Hearings cor  "vrning the JTames-
port Nuclear Power Station, subject: Effect of Technical and
Safety Deficiencies on Nuclear Plant Cost and Reliability,

April, 1977.

Testimony by D.G. Bridenbaugh before the California State
Energy Commission, subject: Decommissioning of Pressurized
Water Reactors, Sundesert Nuclear Plant Hearings, June 9,

1977.

Testimony by D.G. Bridenbaugh before the California State
Energy Commission, subject: Economic Relationships of
Decommissioning, Sundesert Nuclear Plant, for the Natural
Resources Defense Council, July 15, 1977,

TestimonyAby D.G. Bridenbaugh before the Vermont State Board
of Health, subject: Operation of Vermont Yankee Nuclear Plant
and Its Impact on Public Health and Safety, October 6, 1977.

Testimony by D.G. Bridenbaugh before the U.S, Nuclear Regula-
tory Commission, Atomic Safety and Licensing Board, subject:
Deficiencies in Safetv Evaluation of Non-Seismic Issues, Lack
of a Definitive Finding of Safety, Diablo Canyon Nuclear Units
October 18, 1977, Avila Beach, California.
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19.

20‘

21.

22.

23.

24,

25.

26.

29

30.

Testimony by D.G. Bridenbaugh before the Norwegian Cormission
on Nuclear Power, subject: Reactor Safetv/Risk, October 28,
L9717 .

Testimony by D.G. Bridenbaugh before the Louisiana State
Legislature Committee on Natural Resources, subject: Nuclear
Power Plant Deficiencies Impacting on Safety & Reliability,
Baton Rouge, Louisiana, February 13, 1978,

Spent Fuel Disposal Costs, report prepared by D.G. Bridenbaugh
for the Natural Resources Defense Council (NRDC), August 31,
1978.

Testimony by D.G. Bridenbaugh, G.C. Minor, and R.B. Hubbard
before the Atomic Safety and Licensing Board, in the matter
of the Black Fox Nuclear Power Station Construction Permit

Hearings, September 25, 1%78, Tulsa, Oklahoma.

Testimony of D.G. Brideanbaugh and R.B. Hubbard before the
Louisiana Public Service Commission, Nuclear Plant and Power
Generation Costs, November 19, 1978, Baton Route, Louisiana.

Testimony by D.G. Bridenbaugh before the City Council and

Electric Utility Commission of Austin, Texas, Design, Con-
struction, and Operating Experience of Juclear Generating

Facilities, December 5, 1978, Austin, Texas.

Testimony by D.G. Bridenbaugh for the Commonwealth of

da- s ;etts, Departmect of Public Utilities. Impact of
Unresclved Safety Issues, Generic Deficiencivs, aud Three
Mile Island-Initiated Modifications on Power Generation Cost
at the Proposed Pilgrim-2 Nuclear Plant, June 8, 1979,

Improving the Safety of LWR Power Plants, MHB Technical
Associates, prepared for U.S. Dept. of Energy, Sandia
Laboratories, September 28, 1979.

BWR Pipe and Nozzle Cracks, MHB Technical Associates, for
the Swedish Nuclear Power Inspectorate (SKI), October, 1979,

Uncertainty in Nuclear Risk Assessment Methodology. MHB
Technical Associates, for the Swedish Nuclear Power Inspectorate
(SKI), January, 1980.

Testimony of D.G. Bridenbaugh and G.C. Minor before the
Atomic Safety and Licensing Board, in the matter of
Sacramento Municipal Utility District, Rancho Seco Nuclear
Generating Station following TMI-2 accident, subject:
Operator Training and Human Factors Engineering, for the
California Energy Commission, February 11, 1980.

Ttalian Reactor Safety Study: Caorso Risk Assessment, MHB
Technical Associates, for Friends of the Earth, Italy,
March, 1980.

-



s 5 4

32.

33,

34.

3%,

36.

k. 1y 0

38.

39,

+
(&)

Decontamination of Krvpton-85 from Three Mile Island Nuclear

Plant, H. Kendall, R. Pollard, & D.G. Bridenbaugh, et al,

The Union of Concerned Scientists, delivered to the Governor
of Pennsylvania, May 15, 1980,

Testimony by D.G. Bridenbaugh before the New Jersey Board of
Public Utilities, on behalf of New Jersey Public Advocate's
Office, Division of Rate Counsel, Analysis of 1979 Salem-1
Refueling OQutage, August, 1980.

Minnesota Nuclear Plants Gaseous Emissions Study, MHB Technical

Associates, for Minnesota Pollution Control Agency, September,
1980.

Position Statement, Proposed Rulemaking on the Storage and
Disposal of Nuclear Waste, Joint Cross-Statement of Position

of the New England Coalition on Nuclear Pollution and the
Natural Resources Defense Council, September, 1980,

Testimony by D.G. Bridenbaugh and Gregory C. Minor, before
the New York State Public Service Commission, In the Matter
of Long Island Lighting Company Temporary Rate Case, prepared
for the Shoreham Opponents Coalition, September 22, 1980,
Shoreham Nuclear Plant Construction Schedule.

Supplemental Testimony by D.G. Bridenbaugh before the New
Jersey Board of Public Utilities, on behalf of New Jersey
Public Advocate's Office, Division of Rate Counsel, Analysis

-

g Salem-1 Refueling Outage, December, 1980.

Testimony by D.G. Bridenbaugh and Gregory C. Minor, before

the New Jersey Board of Public Utilities, on behalf of

New Jersey Department of the Public Advocate, Division of

Rate Counsel, Oyster Creek 1980 Refueling Outage Investigation,
February, 1981.

Economic Assessment: Ownership Interest in Palo Verde Nuclear

Station, MHB Technical Associates, for The City of Riverside,

September 11, 1981.

Testimony of D.G. Bridenbaugh before the Public Utilities
Commission of Ohio, in the matter of the Regulation of the
Electric Fuel Component Contained Within the Rate Schedules
of the Toledo Edison Company and Related Matters, subject:
Davis-Besse Nuclear Power Station 1980-81 Outage Review,

October, 1981.

Supplemental Testimony of D.G. Bridenbaugh before the Public
Utilities Commission of Ohio, in the matter cof the Regulation

of the Electric Fuel Component Contained within the Rate
Schedules of the Toledo Edison Company and Related Matters,
subject: Davis-Besse Nuclear Power Station 1980-81 Outage Review,
November, 1981.




42,

63.

44,

45.

46.

47,

48.

49,

Systems Interaction and Single Failure Criterion, Phase 2

Report, MHB Technical Associates for the Swedish Nuclear
Power Inspectorate (SKI), January, 1982.

Testimony of D. G. Bridenbaugh and Gregory C. Minor on
behalf of Governor Edmund G. Brown Jr., before the Atomic
Safety and Licensing Board, regarding Contention 10,
Pressurizer Heaters, January 11, 1982,

Testimony of D. G. Bridenbaugh and Gregory C. Minor on behalf

of Governor Edmund G. Brown Jr., before the Atomic Safety
and Licensing Board, regarding Contention 12, Block and
Pilot Operated Relief Valves, January 11, 1982,

Testimony of D. G. Bridenbaugh before the Commonwealth of
Massachusetts, Department of Public Utilities, on behalf
of the Massachusetts Attorney General, Pilgrim Nuclear

Power Station, 1981-82 Outage Investigation, March 11, 1982.

Testimony of D. G. Bridenbaugh before the Pennsylvania
Public Utility Commission, on behalf of the Pennsylvania
Office of Consumer Advocate, Beaver Vallev Outage,
March, 1982.

Interim testimony of D. G. Bridenbaugh before the Illinois
Commerce Commission, on behalf of the Illinois Attorney

“~ et 's Office, Expected Lifetimes and Perfnrrmance of
Nuclear Power Plants, March, 1982,

Testimony of D. G. Bridenbaugh and G. C. Minor before the
Atomic Safety and Licensing Board, on behalf of Suffolk
County, in the matter of Long Island Lighting Company,
Shoreham Nuclear Power Statiom, Unit 1, regarding Suffolk
County Contention 11, Passive Mechanical Valve Failures,

April 13, 1982,

Testimony of D. G. Bridenbaugh and R. B. Hubbard, in the
Matter of Jersey Central Power and Light Company For An
Increase in Rates for Electrical Service, on behalf of
New Jersey Department of the Public Advocate, Division
of Rate Counsel, Three Mile Island Units 1 & 2, Cleanup
and Modification Programs, May, 1982,

Testimony of D. G. Bridenbaugh and G. C. Minor on behalf
of Suffolk County, before the Atomic Safety and Licensing
Board, in the matter of Long Island Lighting Company,
Shoreham Nuclear Power Station, Unit 1, regarding Suffolk
County Contention 22, SRV Test Program, May 25, 1982,




50,

51.

Testimony of D. G. Bridenbaugh and G. C. Minor on behalf
of Suffolk County, before the Atomic Safety and Licensing
Board, in the matter of Long Island Lighting Company,
Shoreham Nuclear Power Station, Unit 1, regarding Suffolk
Countv Contention 28(a)(vi) and SOC Contention TA(6),

Reduction of SRV Challenges, June 14, 1982,

Testimony of D. G. Bridenbaugh before the Illinois Commerce

Commission, on behalf of the Illinois Attorney General's
Office, Expected Lifetimes and Performance of Nuclear
Power Plants, June 18, 1982,
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& UNITED STATES
,‘/,' . NUCLEAR REGULATORY COMMISSION
i S WASHINGTON, D C. 20555
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-4 o
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Z

TO ALL PRESSURIZED WATER REACTOR PLANT LICENSEECS

Gentlemen:

SUBJECT: POTENTIAL STEAM GENERATOR RELATED GENERIC REQUIREMENTS
(GENERIC LETTER NO. 82-32)

—

The NRC staff has identified potential steam generator related generic
requirements and is currently subjecting them to a value impact analysis.

A major element of the staff's value impact will be an analysis being
prepared by our centractor, Science Applications, 'nc. A copy of this
draft report is provided for your information and use. This report is
peurrently under staff review and will be modified to consider multiple l
steam jenerator tube ruptures in combination with other events along with
single tube rupture scenarios.

ny c. me ts you mo - care to make, either individually or through Owners
Groups, on the SAI report and on the probability and consequences of multiple
tube . iplLure scena: ios would be considered in the staff's final value impact
analysis if they can be provided within 30 days of the date of this letter.

Sincerely,

o /
s ]
Darrell G. Cisenhut, Director
Division of Licensing

Enclosure:
SAI Report

R2021002613
CLVGLJudUa



ATTACHMENT D

SUMMARY OF

KRSKC STEAM GENERATOR INVESTIGATION PROGRAM




& %, UNITED STATES

NN K 6 NUCLEAR REGULATORY COMMISSION

e W ? WASHINGTON, D. C. 20555

X e .~ &

v "N ads Pt

L7 N S

o S October 29, 1982

Iven W. Smith, Chairman Dr. A. Dixon Callihan
Administrative Judge Administrative Judge
Atomic Safety and Licensing Board Unicn Carbide Corporation
U.S. Nuclear Regulatory Commission P.0. Box Y
Washington, D. C. 20555 Oak Ridge, Tennessee 37830

Dr. Richard F. Cole
Administrative Judge

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

In the Matter of
COMMONWEALTH EDISON COMPANY
(Byron Station, Units 1 and 2)
Docket Nos. 50-454 and 50-455

Dear Administrative Judges:
Enclosed for the information of the Board and parties is a copy of the
fini | riport of e International Atomic Energy Agency Advisory Mission
regerding KRSKO steam generator modifications which, in draft form, was
the subject of NRC memoranda attached to DAARE/SAFE's October 8, 1982
response to the Applicant's motion for clarification of the Board's
summary disposition ruling.
Sincerely, /
A 4 1l

Steven C. Goldberg
Counsel for NRC Staff

Enclosure as stated

cc: (w/ encl.) Service List
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NUCLEAR POWER SAFETY

REPORT TO THE GOVERNMENT OF YUGOSLAVIA

TA REPORT No. 1937 -



Nuclear Power Safety

Ad..sory Services
Steam Generator Vibration Problems

(Yus/9/010)

-

Report to the Government of Yugoslavia

T = 12 June 1982



J:M. Izquierdo
I. Jung

« Larsson
.L. Tedesco

« Tirén

N
O

ADVISORY MISSION TO YUGOSLAVIA

7 = 12 June, 1982

Junta de Energia Nuclear Spain
. Consultant, Sweden
Nuclear Power Inspectorate, Sweden

Nuclear Regulatory Comzission, USA
IAEA

SREAMBLE

The Director General of the IAEA would like to place_on record his

underst inding that,

pon completion of its work, the Mission may make to the

Yugoslav authorities and to the organization responsible forZthe operation of
the nuclear power plant such recommendations as the Mission considers
desirable regarding the measures that should be taken for ensuring the safe
operation of the plant. The Mission's recommendations will be made on its own
expertise and will not engage the IAEA in any way or imply any zommitment on

the part of the IAEA.

\
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At the request of the Permanent Mission of Yugoslavia to the

IAEA an advisory mission including five persons
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was sent to Yugoslavia

1982. The purpose was to discuss steam
generator vibration problezs at the Kriko nuclear

licensing authority and plant nanagement and to

pover plant with the
give advice on associated

After a few months' of initial operation at power the Kriko
plan: has recently been shut down. Modifications are under way to permit
further operation up to 100X power with a limiration on feedwater flow
through the main steam generator nozzle. The aiz of the flow limitation
is to reduce steam generator tube vibration to acceptable levels at full

power.

Durirg the Missicn's stay in Yugoslavia they formulated a set of

recozzendations to the Krsko authorities.
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te:rm™s ; independent design revisw of
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ensured with regard to proper design
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present repert.

The 5csis for these and other recoczencations are discussed in
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1. INTRODUCTION

In a letter dated 27 April 1982 the Permanent Mission of the
Socialist Federal Republic of Yugoslavia to the IAEA requested the
assistance of an Agency team of experts to discuss steam generator
vibration problems in the Kriko nuclear power plant.

In response to the request, the Agency sent a mission to
Yugoslavia during the period 7 = 12 June, 1982, consisting of the
following four experts :=-

J.M. Izquierdo PWR Startup Group Leader

I. Jung

Evaluation Division,
Junta de Energia Nuclear, Spain

Professor Emeritus

Stean Technology,

Royal Institute of Technology,

Stockolm, Sweden

Consultant to the Swedish State Power Board

L.G. Larsson, Director, Office of Inspection

Nuclear Power Inspectorate,
Sweden

R. L. Tedesco Assistant Director for Licensing

Division of Licénsing, -
US Nuclear Regulatory Commission .
Washington, USA ¢ -

br. L.I. Tirén from the Nuclear Safety Division of the IAEA also
participated as the Scientific Secretary for the Mission.

During its stay in Yugoslavia the Mission mainly interacted with
staff of the following organizations :-

Republic Committee of Energy of the Socialist Republic of
Slovenia, RKE SRS (acting as the regulatory body for the
Kriko nuzlear power plant).

Iastizute "JoZef Stefan”, 1JS (technical advisory body to the
Republic Committee)

Nuklearna Elektrarna KrSko, NEK (Krsko nuclear power plant
utilicy)

Westinghouse Electric Ccrporation (vendor of Kr¥ko nuclear
power plant)

The present report gives a summary of the work includin
recocxzendations of the IAEA Mission. - : -
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The Agency is obliged to the Goveruments of Spain, Sweden and
the United States for thuir pPrompt response to the Agency's request for
consultation. The effective arrangecents made by the Yugoslavian
authorities for the Mi{ssion are also gratefully acknowledged.

2. MISSION OBJECTIVES

Steam generator tube vibration is a concern in the operation of
recent Westinghouse designed nuclear power plants, including the Kriko
plant. This concern has led to a proposal at Kriko to wodify the
feedwater system before continuation of the start-up programme. The
purpose of the Mission was to discuss the current situation, particularly
with regard to safety, with mezbers of authorities and Kriko plant steff,
In particular, the Mission was asked to give comments and advice on :

= proposed feedwater systenx modification, including changes in
the control system

= resumed operation of Kriko with regard to the steax generator
tube vibration problen

= necessary documentation, evaluation and review to éccep:
further operation of the plant as wodified.

3. BACKGROUND AND CURRENT SITUATION

3.1 STEAM GENERATORS

The Kr&ko nuclear power plant {s a two-loop PWR plant of 664 MW
gross . lectric powe. output. The main contractor is Westinghouse Electric
Corporition. The plant has two main coolant loops each €quipped with type
D4 ste.m generators. It is the first plant with this “yre of steanm
generators to go into operation.

The D4 type includes a preheater section with cross-flow
characteristics. The concern with regard to tube vibration stems from the
. fact that fluid induced vibrations have been experienced in preheat type
fteam generators used in PWR plants {n Spain (Almaraz 1), Sweden
(Ringhals 3) and the U.S.A (McGuire 1). As a result of these vibrations,
significant tube wear in the tube-to-baffle plate intersections has been
experienced in the Ringhals 3 and Alcaraz 1 steanm generators. These
plants, however, have steam generators of somewhat different designs
(Almaraz and Ringhals type D3, McGuire type D2) but are also preheater
type. The zost izportant difference is in the area of initial
distribution of feedwater through the main nozzle. In the D2 and D3
types, the inlet flow {s distributed upwards and downwards into the
preheater tube area via an impingement plate. In the D4 type, on the
other hand, all the incoming flow {s directed downwards towards the
cettez part of the prehester secticn. Comaon to all these steeanm
generators, however, is the flow perpendicular to the tubes, directed by
baifle plates in the preheater area (see figure 1 and 2).
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o2 XRSKO OPERATING EXPERIENCE

The plant was synchronized to the external grid for the first
time on 2 October 1981, eand load testing at 75X power was successfully
completed on 23 December. In order to study possible tube vibration,
acceleroceters were installed on four Eteam generator tubes in the
preheater area in January 1982. The plant was subsequently operated at
varying power levels from February to May, 1982. The operation included
approxizately 1500 hours at 70X and short intervals at 100 power. In the
earlier full power runs, all the feedwater was introduced through the
main nozzle. However, i{n the April and May runs at 100X powver the main
feedvater line was throttled to 70X flow and the additional 30Z flow was
fed through the auxiliary nozzle. This mode of operation was achieved by

operating all three main feedwater pPuzps to overcome the increased flow
resistance.

Accelerometer recordings wmade by the vendor during operation
indicated steam generator tube vibrations increasing with feedwater flow.
The measurezents were compared with similar observations at Almaraz and
Rirghals. As a result, the vendor determined that some modification to
the Krsko plant was necessary to permit the plant to be operated at full
power. The plant was shut dcwn on May 14, 1982, and eddy current tests
(ECT) wvere performed on steam generator tubes. The Mission was {nformed

that no significant indication of tube vear had been found as a result of
these tests. .

At the time of the Mission's stay in Yugoslavia, one of the
accessible instruzented steam generator tubes was cut and pulIkd out for
furtter examination. The tube location was row 49, column 563 which was
cons.dered a crit.cal location with respect to vibrations. The Mission

. expeits were also given the opportunity to inspect the tube visually.
Therc were some marks visible on the tube, at the locations of
tube-to-baffle plate intersections, but any depth of wear appeared to be
far below the level detectable with ECT.

3.3. PROPOSED MODIFICATION AND PLANS FOR RESUMED OPERATION

Based on the experience of observed tube vibrations in Krsko and
comparison with sicilar data from other plants the vendor concluded that
steady state feedwater flow through the main nozzle should be limited to
702 of nozminal flow at full power. The vendor then develcped a proposal
to modify the plant to keep within this flow limit while retaining the
possibility to reach 100X power. The basic change is to redirect 30 of
the feedwater flow at full power from the main nozzle to the top
auxiliary nozzle of the steaz generators. This entails a substantial
wodification of the feedwater systenm, including new piping and valving
(see figures 3 and 4) as well as ma jor changes of the feedwater and stearx
generator control svstecs.

The proposed modification s being izplemented and the necessary
hardware changes are now under way. Operation of the plant as modified is
planned to be resuzed in July 1982. * ‘ :

’
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The authorities and Kriko plant managezent recognize that
operation of the plant as modified will be on a trial basis. While there
is hope that the modification now being undertaken will be adequate as a
final solution to the problem, proof to this effect has still to be -
avaited. Renewed start-up tests, operating experience with the modified
control system and, in particular, future ECT, will have to be evaluated
carefully as a basis for future conclusions in this respect.

The Mission received no derailed operating plan, and no
definite limit was given on operating time before the next ECT. However,
the plant technical director indicated that new ECT is envisaged to be '
performed in the autumn of 1982.

3.4 ASSISTANCE GIVEN TO KRSKO AUTHORITIES

The Republic Committee of Energy of the Slovenian Republic is
advised by the Institute JoZef Stefan and the Engiveering Bureau
Electroproject in safety matters for the Kriko plant. Other institutions
also give advice to the authorities of the Republic of Croatia. In
addition, the IAEA has, through the years, provided frequent assistance
to the Yugoslav authorities on many different aspects of the Kriko
project. Other organizations are involved in specific areas of
consultation. For example, the Kriko utility, NEK, employs the NUS
Corporation, USA, as a consultant.

The Yugoslav authorities have recently requested assistance by
the US NRC in evaluating safety aspects of the steam generator related
codification to the plant. During the Mission's stay in Yugoslavia,
interim comzents from the US NRC were received. The comments were based
¢n documents provided by a Yugoslav delegation at a 25 May,- 1982 visit to
Lne WRC. The ..{ssion was given the opportunity to read the-NRC comzents
ind found then reflecting an in-depth approach taken by the US NRC in
reviewing the matter. This development, in conjunction with the reviews
zade by the other organizations, gives assurance that the Yugoslav
authorities will continue to receive adequate guidance in safety matters
related to the current steam generator problem.

4. RECOMMENDATIONS AND DISCUSSION

The present section of the report is a revised version of draft
recozxendations and discussion handed over to the Yugoslav authorities
during the Mission's stay in Yugoslavia.

The Mission had the benefit of reviewing various design studies
covering the proposed modification to the D-4 Kriko steaz generators. In
addition, the Mission met with representatives of the licensing
euthority, the utility and the vendor to further discuss the proposed
cesign modifications. On the basis of its study, the Mission develcped a
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nugber of recommendations that are set forth in this section of the
feport. It believes that due consideration should be given to these
fecormencations and appropriate actions taken prior to plant start-up
following modifications that will be made in the feedwater system. It i
to be noted that the recozmendations presented relate to the Kriko plant

and do not necessarily apply to other similar plants without further
evaluation. :

Recornzendation No. 1

The Mission recommends that the basis used to establish the 70%
main feedwater flow through the steanm generator preheater section should
be better developed in more quantitative terms, i.e. relating feedwater

flow rates to vibration frequencies, amplitudes and, in particular, wear
rates.

Discussion

Westinghouse representatives at the meeting held on June 8,
1982, at the Kr¥ko site discussed some recent test results obtaiped from
internal instrumentation installed on the D-4 Krfko steam generators.

The data presented to the Mission showed minor vibration effects
at a power level of 50%. The acceleration spectrum broadened and
amplitudes increased with increased power and feedwater flow rates. The
data extended to the case of 100X power and flow rate. These _
measurezents, correlated with similar data from other plants, form the
basis for the assuzption that no damaging tubes vibrations will occur in
the Xriko steam generators operating with a feedwater flow through the
mair no:zle in th: 70X range. This is also the basis for the_proposed
feecwater system sodifications. However, the vendor has not -yet
deterzined whether a correlation of tube wear with the Krfko test data

* can be made.

The Mission believes that a more deterministic correlation
should bte made to better ensure the acceptability of the proposed 70X
flcw lizit. In addition, estimates of margin should be developed to
establish conservative permissible upper limits for the proposed initial
operating progracme. Additional test results are necessary to qualify the
acceptance of extended operation at the proposed 70% main feedwater flow
lizit. Such results would also be useful in develcping future tube
Plugging limits in accordance with US NRC Regulatory Guide 1.121.

A review should be made to ensure that the tubes chosen for
vibration measurements constitute a conservative sacple so that no
detricental vibration exists in other tubes. In addition, consideration

should be given to the completness of the model tests performed with D~4
typc stead generators. )
Regardless of the lack of criteria, it is, however, the cpinion
of the Mission that the Kr8ko plant, from steam generator tube wear point
of view, can be safely cperated for limited periods, pending further
confirmatory studies and ECT at the proposed operating conditions.



Recczzendation No. 2
-
The proposed modification of the feedwvater system is extensive.
The Mission recomzmends that the independent design reviews of this
modification be completed on a timely basis. The review should include
mechanical and thermo-hydraulic aspects as well as those relating to
control and protection system modifications.

Discussion

The Migsion notes that, in additicn to the design review made by
the Institut Jowef Stefan, the authorities nov receive assistance by the
US NRC in this matter. The independent review should deal with selected
design aspects to provide added assuran-e of the overall adequacy of the
proposed modifications.

With regard to the steam generators, the Mission identified the
concern of vibration of the intermediate deck plate due to the increased
auxiliary nozzle flow injection.

Reduced flow through the preheater section (from 1002 to 70%
flow) may lead to increased steam formation at the bottom part of the
preheater. The Missicn was informed that the vendor did not expect any
water hammer hazard to develop as a result of increased steam generation.
A criterion was quoted under which no net steam forma-ion should occur in

the four first passes of the preheater. This criterion would also be met
at the reduced fiow operation. ‘

The reduced flow could also result in sludge deposition at stecn
g:'nerator tube-to-baffle plate intersections. Again, the vendor's
e aluation she.ed that sufficient flow velocities are maintained to
prevent sludge deposition.

However, it is the Mission's opinfon that these concerns Juscify
cireful monitoring during intitial start-up and subsequent plant
cperation.

Results from zmodel tests in Sweden have shown extrecely high and
nstable flow velocities after the main feedwvater restrictor nozzle in
the D-3 type steam generator. For this reason, the Mission would
recomzend for future possible action that the exchange of this restrictor
by 2 multi-venturi nozzle restrictor be considered for Kr¥ko as a means
to reduce the velocities and to provide a more uniform flow distribution
into the downcomer channel. This should ensure a steady flow entrance to
the preheater tube-bank.

It 1is the Mission's view that the design review may be made in
conjunction with initial plant ocperation but should be completed, as a
prevecuisite for aczeptance of the modificaticn as a perzanent solution.

Reconmendation no. 3

The Mission recommends that careful consideration be given to
ensure that there would be no adverse interactions between the control
and safety features of the feedwater systexm.



Discussion
-

The proposed modifications include changes to the reactor
protection system, the feedwater control system and the auxiliary control
system. The effects of such changes with regard to possible adverse
systvam interactions should be fully understood, especially under
transient and accident modes and at variocus flow conditions. Of
particular concern would be the effect of the proposed changes on
overcooling transients, transients involving switch-overs
(e.g.lcad rejections), and other such events included in Chapter 15 FSAR
analyses. Further, no adverse failures in the control system should
preclude the operation of any required safety function.

The set-point study should be revised to take into account
control system modifications.

The proposed modification includes deletion of the
steaz/feedwater flow mismatch trip. Westinghouse informed the Mission
that no credit has been taken for this trip in the safety analysis of the
plant. The Mission was also informed by telephone on June 10, 1982, that
the US NRC has accepted the deletion of this trip as a generic change.

Recommendation no. &

The Mission recommends that an operating program be established
to specify permissible operating modes at various main feedvater flow
rates through the main nozzle and allowed short term operation at rates
abov: 70%. The initial operating prograz should include a definite
operiting time lizit at 70X flow until the next ECT is to be Performed.

Pisc iss.on . s S

At the meeting held on June 8, 1982, {: was not apparent that
operiting limits had been fully evaluated. Permissible operation at 70%
flow for a specified time period prior to the next ECT inspection should
be established prior to plant restart. In addition, off-normal conditions
whlerein flow in the preheater could exceed 70% should be evaluated. This
includes consideration of a maximum limit, and pernissible times for
anyone event or nucber of events where 70% flow would be exceeded.

The zerits of a passive device versus the present flow alare for
limiting the flow should be evaluated especially with regard to excess
feedvater transients.

Recozzendation no. S

The Mission recommends that, riior to operation in the propoced
mode, & coaprehensive starc-up testing prograzze should be established.
Test during the stazri-up phase should be pcrformed to confirn
predictions. In acdition, operator trairing should be cenducted pricr to
operaticn in the proposed mode, to account properly for the modified
operzting procedures.



Discussion

.

‘ Clearly the proposed changes to the operation of Krike involve
new demancs on the part of the operator to properly respond to plant
changes. This is especially true in the ranges where flow changes «nd
flow-split occurs. Westinghouse should provide technical bases for syotem
operations to establish the start-up test prograzme. The results of
previous tests should be re-evaluated. Subsequently, proper detailed
operating procedures should be prepared, revieved and approved prior to
plant start-up for the new operating modes. In addition, control systea
stability and the possible change in the potential for adverce water
hamzer in the preheater and auxiliary piping of the feedwater system

should be investigated and procedures verified to deal with such events.

Recozzendation no. 6

The Mission recomzends that the new operating characteristics in
the preheater secion with the revised flow-split be evaluated to agsure ¥

that no adverse changes will occur {n thermal and hydraulic design basis
for the D-4 steam generator.

Discussion

Further studies are needed regarding the flow distribution in
the D-4 steam generateor. Better understanding appears to be needed about
the flow through the auxiliary feedwater nozzle and how it may affect
main feedwater flow at various power levels. The consequences of using

‘ the auxiliary feedwater piping and nozzle should be evaluated using
conservative assumptions of auxiliary feedwater flow and wezperatures
considering critical system malfunction. .

Those portions of the transient and accident analysis, contained
in Chapter 15 of FSAR, which are affected by the modifications should be

identified. The safety analysis should be revised as necessary and should
then be reviewed independently.

It mDust be understood that the modifications will result in a
szall decrease in plant thermal efficiency. In this context, the Mission
was informed about plans to increase prizary coolant average temperature
by epproxisately 1.5°F in order to improve therzal efficiency. The
Mission 1is concerned that such a change may have implications which have
not been clarified in the area of safety margins and should therefore not
be attexzpted until consequences of other rodifications have been
reviewed, and operation of the plant as modified has progressed
satisfactorily.

Reccmmendation No. 7

The Mission recozmends that, as additional information becozes
availatle from the Krikc and other ongoing related prograzzes, the
proposed modification and operating prograz should be reevaluated and
‘__ progranatic charges be macde as appropriate. .
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Discussion >
.

As in any progras of the type being investigated at Kriko, due
attention must be given to the ut{lization of any new understanding or
information that may become available. Apparently, the vendor will be in
a position to provide additional information, due to his involvement with
other sizilar plants. This {nformation wvould serve to help the utility to
better assess the ful: ivpact of stean generator vibration problems on
the operaticn of the Kriko nuclear power plant. Every effort should be
made to provide such {nformation 26 it becomes available.

In addition, the licensing authority is enccuraged to continue
establishing good contacts with the authorities in the countries with
D=2, D-3 and D-4 steaz generators.

Recozzendation No. 8

The Mission recognizes the wide-spread impact of the
modifications on the Krfko plant. Accordingly, careful atiention must be
given to the qualiity assurance (QA) aspects associated with all the
changes being made to ensure that the modifications have béen carried out
in accordance with the stated objectiver for plant operation.

Discussion
e Y

Recent experience at other nuclear facilities involving plant
design and construction activities have shown the need for establishing
an adequate Quality Assurance pPrograme to ensure that proper desgin
verification and plant modifications are carried out accordipg to stated

modi.ications being proposed at the Krfko plant for the feedwater system.
- The itility should ensure the adequacy of their QA progranze so that the
proposed changes are implezented in the intended manner. This fnvolves
such activities as design control and plant walk-down to ensure proper
izplezentation of the required changes prior to operation. In additien,
QA for operation should be included to cover approoriate operation
aspects.
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APPENDIX 1
N

SUMMARY OF MISSION ACTIVITIES

.Sundaz, 6.6

The Scientific Secretary for the Mission met with
Dr. Milan Copi& of the Republic Comairtee of Energy of the SR of _
Slovenia. The objectives of the Mission were discussed and major {tems
for the agenda wvere identified.

Monday, 7.6
————

Initial presentations and discussions were held at the Kriko
plant with the Mission and representatives of the Republic Committee of
Energy, the Institut JoZef Stefan, and the Kr¥ko utility, NEK. The
Present situation at the plant was explained and the major problems of
the steam generators and plant modification vere outlined by the NEK
Technical Director. A flexible agenda for the Mission's work was agreed
upon.

Information material in the form of the FSAR with amendments and
other Cocuments was provided to the Mission.

A short tour of the plant wvas made.

‘Tuesday, 8.6

Additional docurents were provided to the Hisuioﬁ, including a
€r'es of quc .tions raised by the Krfko utility and vendor responses
‘egarding the steam generator vibration problem and the proposed
‘eedwater systenm modification. Written cocments made by the Institute
JoZef Stefan were also given to the Mission for information.

The day was mainly spent by the Mission in exazmining the
documents received as a basis for their iindings and conclusions.

The Mission made a visual inspection of a steanm generator tube
pulled out for further detailed exasination by vendor and utility experts.

Wednesday, 9.6

In the morning, preseniaticns were given by Tepresentatives of
the vendor. The presentations included an account of steam generator tube
vibration measurements, a description of the feedvater systenm .
wodification, and a more detailed presentation of proposed changes to the
contrel and protection system. The Misson was given azple time to put
questions to the vendor experts. : S )

Based on the information given, the Mission members discussed
among themselves their views on the current problexms. These discussions
continued for the remaining part of the day. A set of Mission findings
and responses to the concerns expressed by the licensing authority and
the Kriko utility was drafted.
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Thursday, 10.6
e e R o &

The initial Mission draft findings vere handed over to the
licensing authority and Kriko utility representatives for their comments.
A discussion on the drafc was held, with participation from the Republic

NUS consultant firm.

The Mission then spent the remaining part of the day in
forzulating and supplementing their draft recommendations. The new draft

was given to the Republic Committee of Energy representative at the end
of the day.

Friday, 11.6

In the morning, a presentation was given by Professor Ingvar
Jurig. This was made on the request of the Republic Committee of Energy
and dealt with the current steam generator tube wear problem at the
Ringhals 3 plent as well as related research, tests and development 1in
Sweden. The Swedish State Power Board (Ringhals utility) and Westinghouse
are conducting tests on a full scale model of a section of a Ringhals
steam generator (see Appendix II of this report).

The new Mission draft recommendations were then discussed with

the Yugoslav representatives, including additional explanations by the
Mission.

Three of the Mission members left Yugoslavie on this day.

Satirday, 12.6 .

The remaining Mission mezbers continued discuesing the draft
recczaendations, mostly with regard to editing items, and also the
structure of the final report to the Government of Yugoslavia.
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SWEDISH EXPERIENCE OF STEAM GENERATOR TUBE
VIBRATIONS AND TESTING PROGRAMME

by

I. Jung
The following Appendix is a sumnary of a presentation given at
Krsko on 1l June, 1982. The views expressed here are thcse of the

author, Professor Ingvar Jung.

1. DIFFERENCE BETWEEN D3 AND D4 TYPE GENERATORS

The situation at Ringhals 3 and 4 (R3 and R4) steam generators
of D3 type 1s much more complicated and grave than at the two D4
generators at Krsko. In the D3 type generators the flow from the
restrictor nozzles goes straight into the tube bank betwveen baffle plates
6 and 7 and the tubes are only unsufficiently protected by twe holed
circular impingement plates. At R3, there are indications of vibrations
of dangerous amplitudes already at 40X feed of the 600 Kg/s nominal full
lcad value.

In the Di-generatcrs the feedwater flow froz the main inlet is
passing down through a downcomer channel to the bottom baffle plates. The
tube bank in the preheater section is shielded from the jet farces and
the Instable flow from the flow restrictor nozzles by a tight {wmpingement
platu. at Krsko, .ests were presented to the Mission indicating that no
vibritions of importance occur in the tubes at feed flows to the main
inleL below 60-70% of the full continuous flow 550 Kg/s. With a top feed
of 30X and with the 4-nozzle flow restrictors exchanged by a multi-nozzle
restrictor with venturi diffusors of sensible design the tube bundles
should then be ocutside vibration risk zones.

2. HISTCRY OF R3 AND R4 D3-STEAM GENERATORS

R3 was started in the spring 1981 and had worked at power levels
greater than 30X for about 3000 H when tube failures and tube leakages
were found in October 1981. The unit was stopped and some 1750 tubes were
eddy current tested. 230 tubes had indications of severe wear in the
rontact aeras with the baffle plates in the preheater section. 31 tubes
had wear diminishing the tube wall thickness to less than 40X in the
three first tube rows with maxioum wear in the piates 6 and 7 but spread
from plate 5 to plate 9. These 31 tubes were plugged and R3 was started
up again with only 40X load. After 1500 houm the unit was stopped and the
generatcrs again inspected by ECT. In one gernerator signs of increased
wear have been found {n June 1582.

Eindings

At full flow, the 4-nozzle flow restrictor exhibits flow
velocities of 30 m/s in the throat section and 15 o/s at the outlet of
the restrictor insert. Flow measurements show that the velocities after
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the insert are very unstable wi.h pressure fluctuations (total pressures)
of apptoxinatelyf20.7 bar. The two circular, holed izpingement plates
@rranged before the tube banks between baffle plates 6 and 7 (intended to
distribute the flow from the feed inlet) are completely insufficient to
protect the tubes (with a free span of $50 uz) from the impact of the
jets and to spread rhe flow uniformly. Velocities into the tube bank in
the section between plates 6 and 7 are found to be very unstable and
ununiform. Velocities from plus 10 m/s to minus 2 m/s were measured in
the entrance space before the first tube row. With completely uniform
flow into row 1, the horizontal velocity should be 0.7 m/s before the
tubes, and about 2.3 m/s in the gap area. Even under stable flow
conditions, these velocities are in the zone of vibration danger,

according to Connel criteris, especially with regard to the first two to
three tube rows.

Proposal for design changes and repair

The following design changes are under consideration and are
tested at full scale experiments at Aelvkarleby as well as in model air
and water tests at Aelvkarleby and in Finspaang, Swed n.

A To exchange the 4-nozzle flow restrictors by a zulti-nozzle
design with venturi diffusors reducting and rectifying the

cutlet feed velocity to the minizum possible (correspcnding
to the feed inlet area).

Bl. To introduce vane diffusers in the feed outlet between

baffles 6 and 7 in order to distributs the flow uniformly
to the tube bank ; -

B2. To install hole plate restrictors and rectifiers in the
feed outlet as in Bl

B3. To install internal manifolds (sprinklers) consisting of

double hole plates wade of sections covering most of the
tube bank entrance area 3

B4. To take out the two first tube rows and insert solid bars
in the preheater section in order to secure a stable and
unifors flow to all rows from row no. 3 s

B5. To install a five row dumzy grid of solid bars through the
feed inlet between plates 6 and 7. The tubes in the middle
of row 1 have to be taken out to give place for the U-form
restrictor-rectifier grid bundle.

C. - To fasten the first two tube rows {n the middle of the span
between plates 6 and 7 by springs or fingers betueen the
tubes.

1. To introduce 3C% top feed like the arrangement now

installed at Krsko
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‘D2. To open windows between the baffle plates to by-pass a
portion of the feed flow through the preheater section,
vertically upstream and downstrean.

My personal opiniun i{s that the solution will be & combination

of measures Al, B3 or BS and DI for Ringhals 4 and Al, B4, B3 or BS and
Dl for Ringhals 3.
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APPENDIX III

List of Participants in discussions with the IAEA Migsion

J.

N.

L

V.

()

Aralica

Bernot

. Bilfar

. Bradal

+ Brguljan

Ccpic

« Durdek

- -
reretic

erald

Firo
[ S

L]

Technical Director,

Operation

Superintendent,

Erections

Manager, Quality

Assurance

Manager, Quality

Assurance

Chairman, Advisory
Board of Reactor Safety

Chief of QA/QC
Engineering

Planning and Scheduling

Department

Technical Director

Vice-President

Intern.Operaticns

NEK

IBE

NEK

IE

NEK

NEK

NEK

NUS

SR®

SRS



M. Gregoric

D. Horwat

V. Janoschek

M. Jeran

P.V. Judd

B. Mavko

Z. Pavlovicd

D. Tankosic

v
P. Toaas

J. vallid

. 7
B. Vojnovic

Westinphouse attendees at presentation (1982-06-09)
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QA Consultant

Consultant

Coordinator,

Nuclear Safety

Manager, Licensing

and design

J. Alba

E.M. Burns

D. Comoletti

1Js

UNSD

IBE

NUS

1Js

NEK

NEK

IRB -

RKEIRZ SRH

IRB

Nuclear Technology Division - Systems

Engineering

Nuclear Technology Division - Nuclear

Safety & Licensing
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E. Heggeseth -

J. James
J.V. McKeown Project Director,
Krsko Project
W. Revler
N.R. Singleton Nuclear Technology Division

Abbreviations used :

IBE Engineering Bureau Electropro ject, Ljubjana.

1JS ' Institute JoZef Stefan, Ljubjana.

1E Institute of Electric Utilities of the Republic
of Croatia .SL.

IMK Institute of Metal Constructions of the Republic
Slovenia.

IRB Institute Rudjer BoSkovic, Zagreb.

NEXK Nuklearna Elektrarna Kriko, Kriko Utilicy.

NUS Nuclear Utility Services Corporation, USA.

RKE SRS Republic Comzittee of Energy of the Socialist

Republic of Slovenia.

REEINZ SRH Republic Comxittee of Energy, Industry, Mining and
Crafts of the Socialist Republic of Croatia.
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fable 6. Occupational exposure related to steanm generator maintenance, replacement and repair from
selected PwRs (19/4-1981) (dose in man-rems)

Plant 1981 1980 1979 19/8 1977 1976 1975
Oconee 1, 2, 3 (2) (3) (1) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3) (1)
Maintenance 25 18 58 16 276 23 14 26 32 34 28 2 6
Repair/replacement 155 8 81 -- S 12 -~ 82 37 21 47 25 7
Total 206 161 377 232 115 44

Related outage time

Robinson 2

Maintenance 212 9/ 120 61
Repair/replacemant 91 o 130 95
Total 322 303 97 194 None 121 250 156
Related outage time 90d 96d 21d* 21d* 56d*  21d4*
San Onofre 1 81-80'
Maintenance 42 65 75
Repair/replacement 3451 s 250
Total 3493** 65 325
Related outage time 273d
Indian Point 2, 3 (2) (3) (2) (3) (2) (3) (2) (3) (3)
Maintenance 39 -- 99 65 120 -- 346 25
Repair/replacement 4 157 10 90 15 22 -= &1
Total 200 264 157 412 31

Related outage time

Point Beach 1
Maintenance
Repair/replacement

lotal 269 235 bl 125 45
Related outage time 24d
Surry 1, 2 (1) (1) (2)

Maintenance

Repair/replacement

Total 1430*** SGRER 2140*** 788 1053* 1237 £33 1131}
Related outage time 2894 331

509 tootnot T last P 0
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ATTACHIIENT F

terrog:tory No. 4

(c) provide copies of all operating procedures
concerning steam generators, water qualitly and
chemistry control and any cther operating proce-
dures which are significant to the control of
the cperation of the steam generators within the
design limitations, including but not limited to
pressure, temperature, fatigue and corrosive
limits, and 1f any of the above procedures are
not yet available but are expected to be produced
prior to operation of the Byron Plant, provide
the titles of these procedures;

RESPONSE:

(c) The following is a listing of the Byron Operating
and Chemistry Procedures or documents which concern the

steam generators, their water gquality, and chemistry

Q
O

ntrol. For each procedure, the status of its development

[

1S5 provided. Procedures listed as "identified" have not

been drafted. The titles of the procedures are as follows:



' [ Operating Procedures
i v
Procedure Procedure Name Approved In Identified
Number Draft
BOA SEC-8 S/G Hi Conductivity/Operating X
Limitations
BOG CD=-3 Placing S/CG in Wet Lay-up X
BOP PS=3 $/C Blowdown Sample X
BOP PS=5S S/G Monitoring X
BOP SD=-1 Start-up of S/G Blowdown X
BOP SD-2 Shutdown of S/C Blowdown X
BOP AF=-3 Placing the 5/G in Wet Lay-up X
BOP CF-8 Main Feed System Chemical Feed X
BOS 7.2.1=1 S/C Press/Temp Limitations
with Primary or Secondary
Coolant less than 70' F X
EOS 4.5.0~1la S/CG Inoperable X
BOS 4.7-1a RCS Chemistry Surveillance X
BOS 7.2.1-1la S/G Press/Temp Limit Exceeded X
BVS 4.5.0-1 AGME Surv. Requirements for S/G's X
BVS 4.5.1-1 S/G Inspection Shutdown X
BvVS 4.5.2-1 S/G Tube Inspection X
BVS 4.5.3-1 S/G Inspection Frequencies X
. BVS 4.10-11 S/G Eddy Current Examination X
The follc' ing are titles of operating procedures
which will be written following the stbmittal of the Westing=-
house recommendations for the D-Model Steam Generators and
other operating procedures which will be developed for the
condensate polisher sysﬁem.
&, Chemistry Program Descriptions
Procedure Procedure Name Approved In Identified
Number Draft
BPD 100-3 Flushing X
BPD 100=-4 Secondary Chemistry Monitoring X
BPD 100-5 Hot Functionals X
BPD 100=-7 Circulating Water Chemistry X
BPD 100-8 Failed Fuel X
BPD 200~1 Quality Control X
8PD 200-7 Data Management X
EPD 300-3 NRC Requirements X



< Chemistrv Svstem Descriptions
Procedure Procedure Name Approved In Identified
Number Draft
BCD 200-1 Condensate X
BCD 200=-2 Feadwater X
BCD 200-3 Heater Drain X
BCD 200-4 Main Steam X
BCD 200=5 S/G Blowdown X
BCD 200-6 Condensate Polishing X
BCD 300-2 Auxiliary Feedwater X
BCD 300-3 Auxiliary Steam X
BCD 300=5 Chemical Feed X
BCD 300-7 Circulating Water X
BCD 3C0-10 Make-up Demineralizers X
BCD 300-14 Process Sampling X
4. Chemistry Procedures
Procedure Procedure Name Approved In Identified
Number Draft
BCP 300-9 S/G Tube Leak Detection X
BCP 300-10 Secondary System A.r Inleakage X
BCP i00-11 ~ondenser Tube Leak Detection X
BCP 400-T22 Chemical Additicn Log X
BCP 400-735 Chemical Addition to the

Secondary Side X
BCP 400-T37 Secondary Side Chemistry Data X
BCP 700-1 Limitations and Actions X
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CROSS~"EXAMINATION

BY MR. GALLO:
Q Mr. Bridenbaugh, how many years did you work
at the General Electric Company?
A Approximately 22,
Q During that time did you ever have occasion to
become involved or to work on the design of a Westinghouse

(Continued next page.)
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steam generator?

A No, I did not.

Q Did you ever have the occasion to become involved
or to work on the fabrication of a Westinghouse steun
generator?

A No.

(o} How about maintenance activities with respect to
such a Westinghouse steam generator?

A No, not when I was at G.E.

Q Did you ever have any kind of experience with
respect to a Westinghouse steam generator while you workea

at the General Electric Ccmpany?

A Yes. I think I can say that I did.
Q On a3 Westinghouse steam generator?
A Yes. Did you say did I have any experience

related to Westinghouse steam generators., That is how I
understood your question, and let me expiain why I think

I did. Part of my duties while I was at G.E. during the
latter few years was a job as ..anager of Performance
Evaluation and Improvement. In the course of that work

I was responsible at G.E. for not only tracking the generic
problems, that were plaguing the boilino water reactors
built by G.E., but also keeping track of the generic
problems that were plaguing the industry as a whole.

fo for a number of yecars I was keeping quite close
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watch over the fallures that were causing all reactors,
including Westinchouse reactors to not operate, and some
of those included Westingyhouse steam generators.

Q When was it that you were doing this? During what
years were you doing this tracking?

A I was at G.E. San Jose Nuclear Division from 1966
through 1976, and the primary time at which I was keepiag
track of operating experience was the period of 1970 through
'76.

Q What information did you utilize to keep track
of Westinghouse steam generator problems during the years
that you mentioced, '70 to '76?

A It varied from time to time, as I am sure you
are aware. The reporting requirements fcr operating reactors
has changed considerably in the past 10 or 15 years. In
the earlier period or time.there was =---

Q You are talking '70 to '767?

A Well, I am talking in the past 15 years from

now back through 1968 I guess.
Q What I want to know 1s what information you used

1

during the years of 1970 to 976 when you were tracking
Westinghouse steam generator problems?
A It was 1information that was available in the

Public Document Rooms. It was information that was reported

by the Edison Electric Institute. It was information that
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was made gererally available in engineering conferences,
public information that was available and information that
G.E. obtained from the local installation and service
engineering people who were keeping track of plant performance

at all utilities.

Q Did you ever receive any .nformation directly from
Westinghouse?
A No, I did not, other than papers at a conference

and that sort of thing.

9 Did you ever receive any information from some
utility owner of a nuclear plant with Westinghouse steam
Jeuerators?

A That 1s a pretty kroad guestion, Mr. Gailo. I am
sure I did. You are speaking of information specific to
steam generators?

(®; Yes, that is right.

A I obviously received information from the
utilities on Westinghouse plants.

Q Let me ask the gusestion ayain. Did you ever
receive any information on Westinghouse steam generators
from utility owners who had nuclear power reactors which
Westinghouse provided the steam generators for those
facilities?

A Yes. I can think of at least one occasion when

I did.
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Q Can you please explain?

A I did gquite a bit of work in Italy on a boiler
water reactor provided by G.E. to the Italian utility whose
name changed a couple of times. At about that same period
of time the same Italian organization had a Westinchouse
design plant which had a number of problems i1, as I recall,
in the late '60s and early '70s and I had quite close contact
with the people responsible for the nuclear program and
I had a number of conversations with them and received informa+
tion on the problems that were experienced at that time.

Q Was that information concerning the westinghouse
steam generator?

A It was not information concerninrg the technical
problems. It was information I would say concerning
Westinghouse's response to ;roblems in general and the
working relationships and the problems they were having
with resolving thuse particular problems at that operating
plant because of that relationship.

Q Then it did not involve information concerning a
Westinghouse steam gnerator; 1s that correct?

A I said it did not involve detailed technical
information. 1 think it 1s certainly appiicable to
Westinghouse steam generators.

9 Do you recall what 1t did involve as it applied

to Westinghouse steam generators?
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A I am sorry, I did not hear what you said.

(® Do you recall what it did involve with respect
to a Westinghouse steam generator at that Italian facility?

A My recollection was like this, and I will explain
why I thisk it involves steam generators. It involved the
problems that the utility had in getting a fix completed

At the plant which at that particular fix did not involve

a steam generator. It involved reactor internals as I recall,

but the information that was given to me told me of the
difficulty that the utility had in getting Westinghouse
to act on this particular problem.

I think that is relevant to the steam generator
issues because it 1s indicative in my mind of the response
or responsibility of Westinghouse to problems in the plants
after the plants go into service.

Q This is some sort of management problem you are

referring to rather than a technical prlbem; is that correct?

A Management of technical resources, yes, sir.

Q Is this the only occasion then during the years
of '70 to '7€ where you were the recipient of information
from either a foreign of domestic utility with respect to
Westinghouse steam generators?

A I am sure it is not the only occasion,but it 1is

the most vivid one that I recall.
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Q It 1s the only one that you can recall at this time?

A well, Mr. Gallo, I can recall during those years
in the course of my duties at G.E. meeting with South Cal.
Edison at San Onofre Unit 1 and spending quite a bit of
time with the utility and plant operator discussing their
particular problems,

I don't recall whether we discussed steam generators

in any great detail at that time, but I know that all of
the different concerns that the plant operator had were
discussed a..d in my opinion guite openly with me. I have
had similar conversations with a number of other utilities
and to be perfectly frank, I have no make a record of those.
I could go back and try and reconstruct others if it is
important.

Q were you during those years a signatory to a
Westinghouse proprietary agreement?

A No, 1 was not.

Q I assume you did not get any Westinghouse proprietarT
information during these years? ‘
A Well, 1£f I did, I returned it to Westinghouse.

The reason 1 hedge on that perhaps a little bit is at the
same time when I was at G.E. I also had sone responsibilities

in the supply of reload fuel. I recall gettiny some proprie-

tary prints from a utility relating to competitors' fuel
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which I returned, but I do not remember which utiiity it
was.

Q But this infcrmation had nothing to do with
Westinghouse steam generators, did it?

A Not as I recall.

Q Did you have available to you the operating
experience of plants during the years 1970 through 1976,
plants that had Westinghouse and triple S systems and

Westinghouse steam ygenerators?

A Did I have at that time?
Q Yes, "70 to '76.
A To the extent that the information was available

either in the public record or through the information
gathering system formal and informal that General Electric

had, yes.
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Q Essentially you acquainted yourself, if I under-
stanc your testimony, you acquainted yourself with respect
to Westinghouse steam generator matters during the years
of 1970-76 based on documentation that was generally available
to the public from the NRC or other sources, is that correct?
MR. THOMAS: I am going tc object to that. He
has been asking gustions and the witness has indicated the
extent of his familiarity from various sources.
MR. GALLO: I have elicited a number of answers
to my questions from the witness and I now am trying to
ascertain that I indeed have a correct understanding of
his testimony. I think it is a proper question.
MR. THOMAS: I think there are purtions of informa-
tion chat he elicited that were left out of the summary
type of question which is the problem.
MR. GALLO: If that 1s true, the witness will
correct me.
JUDGE SMITH: Please correct him 1f that 1s the
case.
THE WITNESS: I wiil do my best, Judge.
I don't recall exactly what your questiun was,
Mr. Gallo, but I think I have the drift of it.
MR. GALLO: I will ask it again.

BY #MR. SALLO:

Q My guestion was during the years of 1970 to '76
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when you were tracking, anong other things, problems

involving Westinghouse steam generators, is it my under-
standing of your testimony that generaliy the information

that you relied upon during this time was information generally
available to the public through the NRC and other sources?

A I would say in response to your question that is
generally'correct. However, and I think this is an important
however, we must keep in mind that during that period of
time I was involved in G.E.'s Nuclear Division and 1 happened
to be functionally located for some Oof that period of time
within the Marketiag Department.

One of the particular things that G.£. was most
interested in and one of the things that I was worki.g on
to some degree was comparing the performance of G.E. BWRs
to pressurized water reactors, including Westinghouse,
Combustion Engineering and BaW.

The interest in that comparison was or course
motivated to some degree to try and make sure that boiling
water reactors at least equalled the performance of PWRs
and we attempting to have them perform better so that we
could get a better share of the market.

In the coures of doing that, it was of course
within G.E. quite important that a closc track of competitors'
eyuipment performance be obtained. So while you can say

that the inforwation we obtained was through the normal
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public channels, I think you have tu also recognize that
it was through the normal publiic channels as a result of
a quite concerted effort by a number of organizations within
G.E.

Q Was this information engineering data and technicai
information on the Westinghouse steain cenerators or wus
it just information on the available of plants which happened
to operate with Westinghouse steam generators?

A I would say it included both.

Q And this was information on Westinghouse steanm
generators that you were getting?

A Anong other information, yes. Let me say that
'-.E. considered steam generators to be the Achilles heel,
1f you will, of a depressurized water reactor. SO we
were guite interested in that.

In the pra2sentations that were made to utilities

we frequently discussed that particular component, because
that 1s a component that is not presnert in most boiling

water reactors.

Q When did you leave the General Electric Company?
A 1976.
Q Have you had occasion since that time to become

involved in the design activities of a Westinghouse steam
generator?

A I have not designed a Westinghouse steam generator,
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no, Sir.

Q how about since 1976. have you become involved
in the fabrication activities of o Westinghouse steam
generator?

A No. I have not, not in fabricstion per se.

Q How about the maintenance activities of a Westlnqhouae
steam generator?

A I liave 1n the course of the work that I have been
doing as a consultant, I have followed very closely the
continuing performance of Westinghouse steam generators
and other steam generators for that matter. Much of my
background 1s in the maintenance and the maintenance mnanage-
ment and planning and I have been very interested in that
and I have continued to follow that and to keep abreast
oi the problems and the new developments as I can.

Q Have you done any maintenance planning for a
Westinghouse steam generator since 19767

A I have not done maintenance planning for a
utility since 1976 on a Westiiighouse steam generator. Howaver,
I have done fairly detailed reviews of such planning
activities on a number of plants, one of which 1s a
Westinghouse desige{ plant, Salem Unit 1 owned and operated
Public Service Electric Jas in New Jersey.

I was employed on a contulting pasis by the Public

Advocates Office 1n the State of New Jersey to investigate
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the wmaintenance planning activities of the first refueling
outaye of Salem 1 to go cver the critical path schedule,
the different maintenance tasks that were conducted at that
plant at that time to identify the reasons for the outage
extensions and to report the results of that activity to

my client.

In the course c¢f doing that we had full and
complete discovery arrangement with the utility. I met
with the utility a number of times and obtained complete
copies of their maintenance schedule, maintenance work list
and obtained a lot of information in the coures of that
Jjob.

Q When was this?

A The particular outage in question pegan in March,
as I recall, of $t979 and extended through the end of that
year. The time that I was cdoing this analysis, if you wilil,
of that outage {or the State of New Jersey, was in 1980
and extended as I recall in 1981.

Q Did the utility perform maintenance on the steam
generators during this outage?

A They certainly performed inspection on steam
generators. My recollection is that there were no unigue
maintenance activities performed.

C Then in fact in your review of the Salem maintenance

planning procedures youu did not review any maintenance
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procedures associated with Westlagnouse steam generators;
is that correct?

A I cannot accept that as a blanket statement,
Mr. Gallo. There were a lot of different activities. I am
talking about the steam generators that were were involved
in that outage. The steam generators work was on the
maintenance schedule. 1In the course of the investigation
it turneed out that was not a critical path activity and
I did not focus on that to any degree.

Q You say that an inspection was done of the

steam generators at Salem.

A Yes, sir, that is my recollection.

Q What kind of inspection?

A My recollectin is that it was eddy current inspection
Q Did you participate in that inspection?

A No, I did not.

Q Did you review the results of that inspection?

A No, I did not.

Q Was your role in working for your client in New

Jersey one of providing advice on health and safety matters?
A No, it was not. This was a case that involved

the utility's mangement of the outage and how w2ll they

had performed in preplanning and the conduct of the work

that was being carried out at the outage.

Q were your consulting services then in the nature

.
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of advice on economic matters in connection with the rate
case?

A Some of it was, yes, the economic results of che
utility's management and conduct of the outage work.

Q I feel compelled to ask you this guestion. Have
you ever visited the Byron site?

A No, but I have seen 1it. I have not been asked,
SLE .

Q You will perhaps have the opportunity later today.
Have you had occasion to review the FSAR in this case with
respect to those sections apprlicable to steam generator

tube degradation and steam generator tube accident matters?

A Yes, Ihave.
Q How about the staft safety evaluation report?
A Yes, I have. I have access to tnat. I have a

copy of that, too.

9 Have you looked at it and read 1it:
A Yes.
Q You said that while you were at G.E. you followed,

at least during '70 and '76 Westinghouse steam generator
matters. Did you continue that activity after you left
G.E.?

A Yes. I have continued it. I would have to say
that the amount of time that I have had to specifically

concentrate on steam generators has orobably been less,
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or the amount of time that I have had to focus on operating
performance and problems, day-to-day problems in the field
is somewhat less. But I have as I indicated, had a number
of consulting activities since leaving G.E. that involved
plants which include Westinghouse PWRs.

Q Did these activities include health and safety

aspects of Westinghouse steam generators?

A Yes.
Q Can you name cne?
A Yes. Diablo Canyon is a plant that I have had

on ongoing relationship with since 1576. I have testified
in that hea.ing on a number of matters -- not in that hearing

but in the series of hearings related to Diablo Canyon.

Q You testified in some hearings on Diablo Canyon?

A Yes, sir.

Q Were these NRC hearings?

A Yes.

Q NRC licensing hearings?

A Yes.

Q Involving the operating license for Diablo Canyon?
A Yes.

Q What issue did you testify on?

A I have testified on a number of issues. The first

testimony that I submitted in the Diablo Canyon Case was,

as I recall, back in the environmental hearings and the
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1ssue that I testified on at that time, which I recall was
in December of 1976, was to look at the experience of
pressurized water reactors similar to Diablo Canyon, which
is of course similar to Byron, and to forecast the capacity
factor that would be expected to be achieved throughout
the life of the plant and I submitted testimony on that
fact.
Steam generators of course i1s an issue that can

heavily influence capacity factor.

Q Did you testify on the issue of steam generator

tube integrity?

A Only as it relates *0 the capacity factor testimoay

that I just mentioned.
Q Did you testify in the context of health and

safety issues?

A Well, as I said =---
Q Yes, or no, Did you or didn't you?
MR. THOMAS: 1 object.
JUDGE SMITH: It seems to me the capcity factor
is necessarily sussumes the health and safety.

MR. GALLO: That is not my understanding of 1it.
JUDGE SMITH: That is mine and that 1is adequate.
MR. GALLO: Let's explore that.

BY MR. GALLO:

Q You say that you submitted testimony on the
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capacity factor.

A Yes, sir.

Q Does that kind of testimony involve health and
safety 1ssues or does it involve whether or not the reactor
is running for watever reason:

A The testimony that I submitted I think, as I said,
was 1n the environmental portion of the hearing and its
primary focus was what the expected output of the plant
would be. My understanding of its place in the whole

licensing of the plant goes into the cost-benefit analysis
of the plant.

Q Is that an economic cost benefit analysis?

A That is the economic aspecct of what I would
describe as technical problems which can be health and
safety factors, but it is an economic bottom line sort of
thing.

Q Was there an issue in that case, if you know,

involving steam generator tube degradation as a safety

i1ssue?
A I don't recall, Mr. Gallo, if that was ever
identified as a contention as such. I did aot participate

specifically in such contention i1f there was one.
Q I thought I heard you say during your testimony
that the steam generators at Dibalo Canyon were like the

steam generators at Byron. Did I hear you correctly on
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on that?

2 I do not think I said it in those words. What
I said was that Diablo Canyon is a Westinghouse designed
plant similar to Byron.

Q Do you know whether or not the steam generators
are D5s and D5s?

A I am reasonably certain they are not D4s and D5s.

I would like to add that perhaps I oversimplified my response

to the guestion on the steam generator contention issue
at Diablo. There 1s of course a very extensive seismic
contention subject involving the Diablo Canyon case and
the steam generators get quite heavily involved in that
considerztion.

Q You mentioed since '76 ycu have spent some am.unt
of time in following Westinghouse stecam generator matters.
Could you give me some notion of how much time?

MR. THOMAS: Can we lay o little more foundation,
percentage or hours?

MR. GALLO: I will leave it to the witness to
equate the best way he can state it. I will settle for
hours, percnetage of time or whatever the witness can b2st
recollect.

MR. THOMAS: All right.
THE WITNESS: 1 would estimate that the time

that I have spent from '76 to the present has i.een spent
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20 percent or thereabouts on generic 1ssues involving the
nuclear plants and perhaps 25 percent looking specifically
at nuclear plants that are pressurized water reactors. So
of that approximately 50 percent of my time, some percentage
of it has been involved with looking at the problems of
sceam generators and the impact of steam generator problems
on outage management, operating perrormance, safety of
plants and so on.

I had been involved with about five or six, as
I can recall, pressurized water reactors to some fairly
significant degree.

BY MR. GALLO:

G Did your involvement pertain to Westinghouse
steam generator matters?

A Some of them it did, yes.

Q In any of those were they health and sa‘ety
matters or was it economic matters?

A Both.

Q And we already talked about Diablo Canyon. Name
ime another PWR 1nvolvement that you participated 1n involving
an health and safety matter involving a Westinghouse stean
generator besides Piablo Canyon?

A I mentioned the Salem analysis that I performed
and that involved economic and =---

Q Anything besides those two cases?
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A I am getting to that.
Q All right, I am sorry.
A 1 did a study for the State oif Minnesota which
covered the Prairie Island plant and looked at the capability
of the instrumentation. I participated in the study. It
was not exclusively mine, but my firm did a study for the
State of Minnesota which included looking at the Prairie
Island plant and the instrumentation and data recording
facilties for measuring and monitoring radiation releases.
The reason I brought one up was that I recall
that we were looking at the capability of instrumentation
to measure radiation that would be released by the safety
relief valves on the second side of the steam generator.
So I think that is a related activity.
I think I mentioned yesterday in passing that
1 had done some work in California looking at safety issues
related to the proposed Sun Desert plant in Southern
California. My recollection is that i1s or was to have been
and wWestingyhouse design facility, and some of the issues

I looked at were related to steam generators.
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Q Does that complete your answer?
A I am still thinking, Mr. Gallo.
MR. GALLO. All right.
JUDGE SMITH: #™Mr. Gallo, how long do you intend
to stay on this subject?
MR. GALLO: Well, he has named three items. He
has mentioned Prairie Island and I would like to see just

what he did with respect to steam generatoi:s on Prairie

Island.

JUDGE SMITH: I thiak you are taking too much
time.

MR. GALLO: I am asking questions as far as I
can.

JUDGE SMITH: We will give you ten minutes to
complete the expertise on pressurized water reactors.
B8Y MR. GALILO:

Q Don't take too long, Mr. Bridenbaugh. I have
ten minutes.

A I will try ¢o help you out as much as I can. One
issue I overlooked when I was responding to your guestion
on Salem I, which is I think fiarly significant, is that
a very significant part of that outage while related to
cracking and the feedwater nozzle on the steam generators

at Salem [, and while not related to tube degradation, it
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certainly is related to steam generators I think. If I
think of any other directly related experience, I will
bring it up. I have worked on the Beaver Valley plant in
Pennsylvania, for example, for the State of Pennsylvania
and I L.ve worked on one PWR in the State of Ohio.

Q Have you cver devised a water chemistry program
for the secondary sice of a Westinghnouse steam generator?

A No, sir.

Q Have you ever concducted eddy current testing on
the secondary side of a Westinghouse steam generator?

A Not personally, no.

G Have you ever conducted eddy current testing of

anything?

A Not personally.

Q Can you read the results of ecdy current testing
of a CRT?

A I don't know. I have never tried.

Q Have you ever participated or developed a calcula-

tion required under the NRC staff's regulatory guide
concerning tube plugging criteria?

A I am sorry, would you repeat that question?

Q Yes. I believe the regulatory guide 1.1.1 sets
forth methods for establishing plugging criteria for

any vendor's steam generator? Have yocu ever participated

in or corducted that kind of activity?
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A I have no evaluated a particular steam aenerator
to see 1f tubes should be plugged, if that is your question.
Q Is this the first case that you nave testified
in with respect to steam generator tube degradation itself
as a health and safety issue?
A I think 1t is. Specifically as you have stated
the question, I have testified on the steam gensrator issues,
as I said, in the Diablo Canyon case.
Q That, as we know, was in an environmental context.
A In the context of tne impact of that on plant

operation.

Q Have you ever been a consultant to the NRC staff?
A Yes.
Q Did it involve steam generator tube degradation

issues and health and safety i1ssues involving westinghouse
steam generator tupe degradation?

A It did not uniquely involve that. I think my
consultant work rfor the staff as described in my resume,
which i1s an attachmert to the testimony, what was involved
there was looking at the overall safety research program
of the NRC and giving my o2pinion and advice and gudance
on where the research program should focus and other areas
that should be lcoked at.

Q Did you give any advice on resolving unresolved

safety question A-3?




A As I recall, I am not sure whether A-3 had been
identified as such at the time I did that work. I chink
it had just been formu.ated. I did give them advice on
the resoluticn of unresolved safety issues per se, and I
told them that I thought it was guite important that those
Salety 1ssues be expeditiously tackled and resolved because
they had been had been hanging around for a long time.

Q Did that advice include advice on Westinghouse
steam generator tube integrity riatters?

A My recollection is tanat that had been identified

at that time as a generic safety issus and my advice

included that, yes.

Q What did you tell me?

Ta

A I told them to get busy and resolve it because
15 .
| those issues had been plaguing the industry for a long |
16 | _ I
E time and needed to be cleaied up.
| i . < , -
i 2 Did you give them any specific engineceri.ag |
1
8 1 B . . B
| information or suggestions for resolution of the lssue? |
o | E
‘ A Not specifically the tube degradation, as I |
20
recall.
21 : -
MR. GALLO: I would like the record to show
22 y , .
that I am five minutes ahead of time. I am shifting
23
issues.
|
24 e B i
. JUDGE SMITH: We appreciate it. |
25
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BY MR. GALLO:

Q On page 5 of your testimony, Mr. Bridenbaugh, you
ndicate at the top ¢f page 5, beginning at line 7, that
there 1s an increased propbability that accidents will be
initiated by tube failures occurring during normal operation.
Do you see that?

A Yes, I do.

Q what do you mean by increased probability, increased
as compar=2d to what factors?

A What I include in that statement is that looking
at steam generator performance as a whoie that over the
past ten years that there has been an increase beyond
expectation certainly of the rate at which tube degradation
has occurred and that because of that there 1is an 1increased
probability that tubes will fail during service and cause
releases to the environment such as at Ginna and Prairie
Island, Surry and Point Beach.

Q Do you mean an increase of tube corrosion problems
over the years? 1Is thqt what you mean?

A I include in an increased probabilty the increased
incident of tube degradation which relates to corrosion
that you just mentionad, but T also include in that statement
the vibratory problems that the model D steam generators
specifically have been experiencing, too.

Q how have you determined that this trend has occurred:?
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Have yod cconducted some sort of survey?

A NO. I did not 10 a statistical analysis. 1 think
it is evident if you look at the reports, the
laentification of steam generator degraaation as an
unresolvea salety issue tnat this increased probability has
occurred,

Q And this 1s what, based on scme intuitive
Juagment? If you conducted on survey, how did you torm this
opinion?

A It 1s basea on the data that is reported by tae
utilities to tne NRC, data tnat 1s reported in NRC reports
anJd gata tnat is reporteda by Electric Power Rresearch
Institute and any numober ot other agencies.

Q Yocu mentioned klactric Power Research Institute.
Aerz you ia the courtroom when Mr. McCracken testified on

april 15?2

>

No, I was not, oput I have lcoked at the

transcrigt.

~1

(» Mr. McCracken had occasion at page 4795 to
erovide testimony with resgect to a craph that was oound

nto tne transcript at that page. [ will show ycu the

=0

transcript,
(The docume it was nanded to the witness.)
Mr, McCracken testifiea that the scurce ¢cf nis

aocuwent was frcim tae clectric Power research Institute and

TAYLOE ASSOCIATES
1625 I Street, N.W. - Suite 1004
Washington, D.C. 20006
(202) 293-3950
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that he perscnally nad resviewed the data himself. Cn tnat

basis 1t was admitted 1nto evidence. Dces this grapgh snhow

(7

the trend of an increasing probability that you discuss in

A

your testimony?
MR. ThOMAS: EXcuse me., I am going to ocject. As
1 racail, Mr. McCracken identiriec that as relating to only
tne denting grovlem, 1 pelieve that the subject we are
tal<ing about now 13 tube degradation or tube tailures
firom all causes. 30 I thiak it is somewnat nisleading.
MR. GOLCbERG: May 1 be heara on that, Judge?
MR. GALLO: I would like to snow it to counsel.
{The aocument was nanded to counsel.)
MR. THOMAS: 1 wcould agree. There i1s a category
2n tnat grapn whicn states other problems. 1 don't tnink
that «sr. McCracKen was ever jguestioned or 2ver indicated,
vyOu Know, 2xactly wnat tnat w~as to refer to, as I still
recall the testimony, that jraph was Llntroduced in tne
context of a discussion ragaraing uenting anag to illustrate
VR, GOLUBERG: Judge, may I re neara on tnat
since stafi sponsored that graph through Mr, McCracken?
The crapn, as I rz=call. reoresents tre trend of
steamn generator tuce plugging. It aces not uirlrferentiate it
frc. the causcs walch may have necessitated tuve vlugging.

Inat is, it i1aentified certain degracation causes and

TAYLNDE ASSOCIATES
1625 I Street, N. W, - Suite 1004
Washington, D.C. 20006
(202) 293-3950



10

i1

12

13

14

15

16

17

i8

19

20

21

22

23

24

25

6434

eliminates no otner degradaticn causes. As I racall, the
context of tihne examination was to elicit the trend 1n terms
of severity of thne tube degradation problem as a whole,

MR. GALLO: That is a fact the transcript
retlects.

JUDGE SMITh: Do you agree, Mr. Thomas?

MR. TAdOMAS: iy recollection is, as 1 stated,
Juage. 1 do remember asxing Mr. McCracxen aovout whether it
was percentage if tubes oluggea and that sort of taning.
whatever it is, it 1is,

JULGE SMITd: Yes. After you have had an
opportunity during the brz2ak to look at tne transcript, it
you 4o not agree, tien we will raise the issue again. In
the meantime, ycur oojection 1s overruled.

MR. GALLO: I will askx a new guestion.

3Y MR. GALLO:

C Does this graph spgonsora2d by Mr. McCracken
retlect tne increasing tra2nad and the procability ot tube
degragcation as inaicateu in ycur testimony?

4 I think it does, but yocu have to 490 it by
implication or know.ledge of wnat this graph is representing
anu perhaps what I snould say is oy what the graph deces not
show, anu the statesant in my testimony does not start in
1973 as this grapn do=s3,

what I am saying in wy testimony is that i1f you

TAYLOE ASSOCIATES
1625 | Street, N. W, - Suite 1004
washington, D.C, 20206
(202) 293-3950
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lock at the experience cver time of steam acenerators, thersa
is 3 obig blip here in the identitication cf steam generator
tuve problems that occurred in the mid-1970s that is shown
in Mr, McCracken's graph or whossever it is,

I am talking aobcut the increased probapility
above what was expected ana what was designed for on steam
generators going ocack intc the 1ly6us. T[ne other thing that
thls graga Ot ccurse does nct snow 1s the data since 1980
wnich woula specitically apply te Byron, and that is the
vidration problems in tne preheater,

MR. THOMAS: Before you place another guesticn, I
think for the record to ve clear we need information on
waat the oiaq blip on the graph is. It is going to oe
totally unclear from the record unless we indicate a little
mcre.

JULGE sMITH: It wes the denting blip?
MR. GALLO: For the year 1273.
8Y MR. GALLO:
2 Is tnat what you were retferring to, Mr.

Zriasndaugn.,

>
r<
@
u
"
=
o
"
Y

is a olig increzase in tine percent of
tuves plugged in 1975. There are also tairly substantial
incrz2ases in l%76 ana 1977. 1 tnink the '76 ana '77 blips,
as I read the araph, ar2 ra2lated to aeating ana tne 1973

clip appears to pe primarily relatea to wastage.

TAYLOE ASSOCIATES
1625 | Street, N.W, - Suite 1004
Washington, D.C. 20006
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tuves ceing plugged in the perioa of 1976 tnrough 198u.

Q For the years '72 through 19b0U, the years
ccverea on tunic graph, does it show the increasing trenc
that ycu reflect in your testimony?

A If I lecoxk only at the aata presented oy this
gragh, it woulc apwear to be show a decreasing trenu in the
percent of tucves plugged cver that perica of time. However,
I tnink you nave tO ve caretul on hcw you would draw a line
tnrough that limitea bit of data pbecause it covers a lect of
difterent steam generatcrs. The times that tubes are
cluggeu skew the graph from one year to tne next and yocu
gon't really xnow wnen the problem directly begins to
occur.,

All 1 am saying is that tnere2 are limitations to
tne cata ana I would not vliace too much reliacility on tne
line that I attempted to project through that nata,

) Let me ask you tals question., 1 think ycu

P

naicated 1n your testimony that beycnd 1980 you think the
grapn, it extended, would suow an increase of the fiow and
these vipration proclems.

A I did not say that., Wwhat I said is the yrapn
aoes nect include uvata in 1981 ana 'é¢ and 'd3 ocviously,
and thac tnere is included in my statement i1n my testimeny

the recogniticn that preheater tube vicraticn was a new

TAYLODE ASSOCIATES
1625 1 Street, N. W, - Suite 1004
Washington, D.C. 20006
(202) 293-3950
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the Eyroa unit anu one thnat woula increase the probtacility
that tuve faillures woula occur at that plant,

MR. THOMAS: Juage, I am also cbjecting to tne
use of the grapn because the gragh deals with tube plugging

and the testiumony that he 1s being guestioned atout now

talks aobout an

-

ncreasau provabliliity of accidents initiatea

by tuve faiiures. 350 I tnink we are cealing in some sense

w

with apples and coranges,
JJDGe SMITrn: Isn't there correlaticn cetween
tuve plugging and tuve cailure?
MR. TrCMAS: Paraon? You say isn't ther=z?
JULGE SMITH: Yes.
MR. TaOMAS: I tnink that question at least
shoulad be out to tihne witness as a founaation guastion

before ne uses the uraph in this manner.

wRe GALLS: I amm thrcugh using the graph.

TAYLOE ASSOCIATES
1625 | Street, N.W, - Suite 1004
W ashington, D.C, 20006
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£Y MR. GALLO:
Q Have any tuoes veen plugged in domestic
reactors operating witn westinghouse steam generators

because of tlow i1nducea vicration?

P Yes,

Q2 In this country?

A Yes,

» what resactor 4o you have in @ina?

A we have hearu quite a oit of testimony in tne

past week or two acout tne investigative prograix that has
been conuuctad at the wodel D stream generators, My
unaerstandiag or that investigative program is
accelerocmeters nave been added, for example, at tane 4cGuira
plant and 1t was tescitied to yesterday tnat in order to
adc an accelerovwmeter you have to plug tubes to do tnat.
2 Hav2 any tuces odeen plugued at Mcguirs pecause
cf wear aue to Llow 1nuuced vibration?
A Because cf tihe tube glugging criteria I suspect

1s the trust of your questicn. I aon't believe so.

2 So the trand is yet tc uevs=lopn from this
proolem; 1s that correct?

- Tne data 153 not yet in nand on how those tubes
ares goingd te respond and ncw many will nave to bde plugged,
but I thnink it 1s a fair projection that tnere are tubes

that are goinyg to ce plugged as a resiult of those wmodel D

w

TAYLNE ASSOCIATES
1625 [ Street, N.W, - Suite 1004
Washington, D.C. 20006
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nroolems,

g when you use tube failures in your testimony,
dia ycu mean tube purst, or did you mean something =lse? 1
an raterring to line o for ycur benefit,

A 1 was referring primarily to tube ruptures that
woula cause tne ctf-site release of radioactivity as a
result of that,

Q HOW many tuve ruptures, to your knowledge, have
occured with respect to operating nuclear reactors?

a There have been four domestic plants that have
veen identified and alscussed in Juite some detail.
0 I3 it your testimony that these four failures
establisnea tne trena that you testified to here on page 5?
A Those tour failures or those four failure
events plus the tube vioration provlems that we were just
a1scussing, yes. I guess 1 shoulu cocrrect your
Ccharacterization of my statement, I aid not really say tnat
there was a trenc. My statement 1s tnat there 13 an
increased provaoility.

¢ I stand corrected. Have you guantified that
increased probability?

A »CG, I have not.

2 Page 7 of ycur testimeny, <an you oriefly
descrione tor me wnat your understanuing Of wnat tne Steaan

Generatcr Jwners Sroup work involves tnat you refer to on

TAYLOE ASSOCIATES
1625 1 Street, N.W. - Suite 1004
Washington, D.C, 20006
(202) 293-3950
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A I think my testimony briefly descrives tnat,
Mr, 3allo., It 1s starting at line 22 "sSteam Generator
Owners Group elforts have ranged trom investigation of tuce
materials, operating procedures, improved inspection
technigues and development of repair procedures,

Q Is that the extent of your kxnowleuge about
their activitiey?

A No., That i1s a summnary statement.

g Are you familiar witil the water chemistry
juldelines uevelcpred cy the Steam Generator Owners Group in
cooperation witn EPRI?

A Yes.

2 Are you tamiliar with the workings of what you
have ratferred to 1n your testimony as SGOG Roman nuamberal
11?2

A I an ramiliar witn tne stated goals as I
understana 1L Or that cnange to the Steam Generator JOwners
Srcugr. 1t has only recently been fcrmed or r2arrangec I
Juess 1s a way of descriocing it., I nave nct haa access to

any output that nas resultea from that Phase 11 effort.

m

8 Looking at page & oOf your testimony, I tnink
you inuicated that tne lz actions listed on taat page come
from the SAI regort; is that correct?

A I'tat 138 correct, yes.

TAYLOE ASSOCIATES
1625 1 Street, N.W. - Suite 1004
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Q Is it your understanding that those are 12
potential requirements that tne NRC staft may nave inposed?

4 That 1s a simply way of putting it, yes, My
uncerstanaing is tnat there are others that are being
considered, and I tnink that was testifiea to gquite
extensively tne week before last,

Q Dc you ulsagree with any of these progpcsed
requirements or potential rsaquirements rataer?

MR. ThOmAS: Obijection, Disagree in tne sense
that they snouldn't be imposed or taey saovla e stricter
or what? I just think tnat the quewtion is vague,

MR. GALLO: I will try 1t again.

BY MR, GALLC:

o with respect to any one of these items, have
You read tine SAI rzport?

A Yes,

w Lo you unaerstand what these 12 items are as
you nave listea toem ners cniy oy title? Lo you uncerstand
wiual the requir2went 1s as spelleg out in the SAl rzrort?

A I understana thne tihruvst oI tnhne r=20uirement, and
CL CScurse as I am sure you are aware, some oL those get to
se rataer gomglicated and nave suovpatrts to them and so on,

I unaersctana the goals that tne requirsments
ars attempting to achieve, yes.

» 0o you tnink that any of these potential

TAYLOE ASSOCIATES
1625 1 Street, N.W, - Suite 1004
Washington, D.C, 20006
(202) 293-3950
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reguiranents snould be ilmpesed by the NRC sctaftf on PWR

licenseas?

Fel

Yes. 1[I tnink some of them should ve imposea
casically acrcss tne poard, I thing of course ther? are
some that 4o not apply tc a number of plants., £fo I think
you nave loox at each one in tne plant and determine wnere

yocu come out on tuat,

Q Do you tnink any of tuese should ve imposed on
Byron?

A Yes,; I qo.

Q9 ailcn ones?

“ I would like tc rephrase my answer and say that

a3 far as I an cencerned, 1 tnink the ones that are wost

signliiicant to the ¢

o

recn plant woula ve the first tnree and
SK1; tne next two, I acn't .1ean skiu that at Byren, [ mean
lLuportance == and ting next taree,

Parnaps I should statce 1 tninx tne mest

[

nwercant ones are prevention ana astecticn ©f louse parts
na tor2ign ctijects, stacilization of monitoring of
JEgraded tuces, tube 1n-3zrvice insgection prograi, the
J2gonaary water chemistry crogram, tne ccondenser in=-sorvice
inspecticn provraw anc upper iaspection ports, 1In terms of
the garticular zZyrocn steam generators, tnose I tulnk are of
tne amcs3t 1anpcrtance,

F'he next one in line tnere, the rza olant

Q
(r

or

9]
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@m pressure control during a steam Jenerator tuve

turz2, 1t 15 my understanaing from the recent Board
actificacion that tnat one 1s already peilng imgosea as a
ragulreinent on Erycn, and 1 think that tue lLaproved eday
currant tacanigues lssue 13 certainly a very imgortant one,
I think 1t 1S 0O0re Ol an i1nuustry-wlae kind of a

Sduject ratuar than something tnat you would "impose" on

I think that Byron sncula be reguir=d to use

ne latest techniaues that are availakle., So to tnat extent

certainly should ve applicable to Byron,

3 Let me as< you, Mr. #Bridenbaugh, aiven the work

the stcam Generator Cwhers Group and tine involvement oL

any the starct tion ia developing tnese lZ actions

~
-

o

tne stafr's testimony, a recoygnition of that testimony,

the Iina. rz2commancuaticns on this unresclved satety

Lion ar?2 gue out 1n July 1S3, dgo yocu still celieve as

1Ce On page & tnat tne area Of stedn Jenerator tube
Jactivn and failuras nave pnot Leen adequately ascessedq
7

Yes, 1 stili oelleve that cecause wnile I will
lniy agree with your asssrtion, #Mr. Gallo, that a lot

L4Ort nas cecn put on this issue, I think you have to

Y

TAYLOE ASSOCIATES
1625 1 Street, N.W, - Suite 1004
Washington, D.C. 20006
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including wr. Timmons, who spoke of a Z2UU perscn task force
at westinghouse on tuce vioration alone. I woulce cercainly
nava to agree that tner2 nas been a lot of attention on
this 1ssue,

But the con.ern that I have is that tnis thing
has been going on now since 1972, I qguess and i3 wnen the
tig polipc en tnac grapn you showed me was. It nas been
identitied as a safety issue oy the ANRC since 1976 at

least., [t nas been spoken of as being almost r

e

(4]

solved by
the NRC for tine past ccuple of years and to continue to let
this thing go withcut imposing it in some firm way con
plants that are ceing licensed, I ao not think is a proper
wdy to 4o ana I 4o not think tnat adeguate attention in the
liensing arzcna nas been given te 1t, It has been cdescrioved
as a non-saiety issue, a reliability issue, and I have
hearu that story tooc many times in my experience in this
industry,

Are you just simply rrustrated witu tue fact

Al

r
&
cr
cr
-
(17

statf just has not 1ssued is ftinal report; 13 that

-
'S
*J

4 I am gefinitely frustrated chat they navs not

r
r
od
W
-
s
i

issueq their zport, but 1 am not simgly trustratea.
I am frustrateu at these kinds of sericus prodvlems that

centianue to ce shoveu OLff to the siage and plants are vlaced

in secvice without uolng tne work tiaat I tnink needs td one

TAYLOE ASSOCIATES
1625 1 Street, N.W, - Suite 1004
Washington, D.C. 20006
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aone.

You indicatea that it was important that a tube
in=s2rvice inspection program be establisheu as descriced
in the 3SAlI report,.

A I did not say that, Mr, Gallo. 1 saia that I
tnought 1mprovements i1n the tule in-sarvice inspgection
prograin 1s needed, I ¢c nct agopt the proooseu
recomienaations as tney are written 1n tae SAI recort. 1
thinyk tuat those are very important ar2as where
inprovements are needed, ana I am not taking the SAl rzport
thie stone tablets,

Q what lLuprovements in in-service inspection
woulya you recommena?

A Let me just state a ccuple of tiem. I think
that 1t 1s very important that a commitiment ce mace and
tnat the requirement ve spellea out that inspection ope
regquicad on plugged tuves, for sxample, as tne plant
continues to operate, That is not currantly a reoulcement,
as I understanuy it, and 1 tnink that i1s sowething tnat 1is
delinitely needeu,

I am not satiscied witn the "lioopnoles", i1f you
Wwill, taat tne steaw generator can yo tor a aumoer 30 years
withcut receiving any inswecticn, and that you only look at

tne percentage of the total numoer of tubes in tne plant,

&)

)

I thiax there shcului be some regyuirea

(

TAYLOE ASSOCIATES
i825 | Street, N.W, - Suite 1004
W ashington, D.C. 20006
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insgection Of eacn steam generacor perhaps every two years,

I think tiRere is a neea to 40 tull-lengtnh inspection on tie

tubes ana not jJust tne hot leg side as nas teen uone in tae

¢

vast, Those are a few cf the improvements tnat I think are
needed,

< You would pull tne plug on a plugged tubke ana
tnen lnspect 1t in scome fasiion?

A o, I am not recommending tnat at all, cut I
think you nave to gevelop some method Ot assuring that that
clugeed tube 1s not breaking up and aocut to cause damage
or rugturs tc adjacent tubes,

I nave pveen involved with heat exchanger
periornance ana I have seen a numeer OL cases wnere
agjacenc tules are cdamagea bty faileud tubes not in the steéam

generator, Lut 1n tae neat exchanger.

=

I
"

€ you advccating visual inspection ¢r the

A I saia petore that I have not aeveloped a
spacific proyraa thac I recoawtend, but 1 think that some

way nas LT De 1lnlorporated 1nto the Lnsuvuection program to

Q2 woula a visual i1nsgection oun the seccnuary side

3atlsfy your concern?

TAYLOE ASSOCIiATES
1625 | Street, N. W, - Suite 1004
Wwashington, D.C. 20006
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A I might. I woulu have to see the agetails ot now
liat lnsgection 13 joing to ve performed, now reliacle ana
accuratcte it 1s, what it can detect, et cetera,

Q what 1f you used a televisior camera ana swept
all arcuna thne seconuary side ot thie steam generator?

" I gon't tnink that in aaa of i:self woula bpe
aaejuate to satisiy my concern because 1 think you woulu
have a proulem witn inspecting tne tubes in the inner
regions ctf the cunale. 1 think the television camera
certainly has its place, obut I don't think that I woulu
agree to rely solely on tne television camera,

2 How about fiber optics tnen?

A I think that nas a place, too. Fiber ¢
get places that a televigicn camera cannct. So tnat

certainly coula contricute tc that level of xnowledge,

rr

) Aren't tancse wmechanisms being used tor presen
iay inspeccions of the secundary siae or aestinghcocuse stean

a lhey are to my unuerstanding at some plant, out

1€ 13 net a reguir2ments as I upuerstanc it tnat that e

50 yout ouiy concern is that you want to nave

-

industry practice enoodisd 1n a s2t of ra2guirements ana

=)

regulatead oy thie MRS, 1s tnat it

- My concern 15 that tuese plants be made as safe

TAYLOE ASSOCIATES
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Is i1t your position that ragulations ensure

Atsolutely not.

MK. THCMAS: 1 tnink I am goinyg to orLject, we

J
-

are getting a littie aryumentative nere,

you say ac t
will elimina
are you rece
A
iegradation

usSl 4'11’3.

r
(1]
¥

descriveud oV

MR. GALLD: I will withdraw the guestion,

MR. TrnOMAS: And the form cof the yuestions,
Y MR. GALLOD

Mr. Bridencaugh, on page li of your testimony
ne oottcm taat toere 1s no assurance that AV1
te the earlier generic problems, What preoblens
rring to?

I am relerring primarily to tne tube

porovlems tihat were ygenerally first discussea in

ANdt are tingese?

descrived on page 6 and 7 of ay

=
o
e
"]
"~
v

timony, haves been aescrioced, and NukbEG-UBbE, navz teen

almost everybody wheo anas presentea tasciwony

on tals issue in tnis case, But ~e ar=2 tal<ing primarily

atout corros
gotentially

tuoes.

interyranula

rn

10N anc craexing cprovlems that alfect the ==

acftact the 1ntegrity of the steam generator

(i
>
s
o
(L ¥

we are talking acout stress corrosicn Cra

B ¥

r attack., we are talking aktcut dentina and so
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en. And I would say that of tnose that I hava menticned,

and Keeping in mina the changes ana iLaprovements that ara

veing inclugeau taroughout the incustry ana that havs teen

proposed for dvreon, that srobacly denting on Unit 1 is the
on2 that is pernaps the mest ccncerned,

JUbLGE SMII'H: Mr, Thomas, ald Mr, Bridencauyn

Lt

attempt to aelete reference to Attacanment & on pmage 11?7 I
dla not Jet a substituts page for tnat,

“R. GALLO: I'here 1s one, Your Honor.,

JUDGE SMITH: 'Ihnere is a suustitute page?

MR, THOUMAS: YOu ald not get 1t?

(Oiscussion off the record.)

JUoGe sMIrfH: I overlooxked it. I have iz, Tnanxk
you,

EY MR. GALLOC:

W Is 1t your unuarstandina that AVl water
cnemistry wSazursa2s are intended te 2liminate corresion of
stsaw generator tubes?

- vO, 1t is my una2rstanding that AVIP is intended
tC Mmialimize corrosion, I think thac wienevsr you have got
1 anu water coming together with a few cother things,

that corresion cannct ve luvu percent eliminatea,

< in ract, wasn't that Cr., weotten's testimony?
4 I am surz 1t was., I go not recall nis exact

statement, &ut I would agree witn it, ves,
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Q Then 1 guess there 15 no quarrel vetween you
and Dr., wootten vecause you ootn agree that AVI is not
intended to eliminat2 tube corrosion. 1Is tnat correct?

i I am not surs whetner cthere 15 any guarrel with
me and Or. wootten, dut 1 3juess we have botn agr2ad that
AVT 1s not yoing to eliminatz2 corrosicn,

¥ what ¢

&

ised you to mérke tnhe statement at ta

7]

cottow of page 11?2 The implication of the statement is that
someoody suggests that AVI will eliminate steam generator
tuve corrosicn phenomencn., Aa I reaaing yocur testimony
wronyg?

5 I thing it is a statement of fact, mMr. 3allo.
Support that, On what pasis do you wmake tnat
conclusicn?

A I have the sugprort of Dr. wootten that you just
wenticnea, that AvI is not going to eliminate all of the
g2neric croolems,

- Sut ycu ars not suugesting that scme gualifiea

exXpert in tnis proceeaina is suggyesting that it will do

cnav/
2 I navz not made taat clain in my testimony, ana
I uon't nake it nere.

2 cid you read tone tescimony of Dr, acotten and
Mr. Malinowsxl witn respect tdO dencing?

A Yes, 1 cidg,
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» sasn't 1L your testimony tnat AvVI was intenaed
to comwbat phosphate wastaog ratiner than dentine?

N I am not sure whether =-- ] woula have to gc
pack anu leook at their testimceny and see if that is the
only thiny they said. 1[I think it has been generally the
testimony that the ilmproved water chemistry prouraa,
incluaing the use Of AVI, 1s supposed to resclve thne
denting proclem from future concern. I don't think it is

necessarily goinu tc do tnat.

Do you recall tne tesctimony about how Genting
Y 4

can ve ainiaized 1{ tne materials used 1n tne secondary
cid2 ol the system is covper-free? Do you recall that
testimony?

- I r2cail that that is part of it, ves, tiaat tne
zlimination ©L Ccoppger Lrom the system is nelpful to reduce

-d
o
r

ANd, Of course, I aa sure that anotner asocect ti

JlsCusigda

is the rzauction of oxvyen, ana you

condenser in-leakage, Therea

&
(8
4
<

reaucing

thins Nr. agcotten

aillEgrent == I

)

o~

8

%)

N
()

-

it your understanaing

cnat caose

neasures o

':

aliminating copger anu iwmproving tae condenser tuoe
materials are in tact going te ce installed and nave oveen

at gvrcn?

installed
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” can you turn to tiae descripticn in tihnat NUREC

document on Surry?

A okay.
8] what was the year of tnat 2vent?
A That was september 15, 1976, ancd the failure

Jas of the U-bend due to stress corrosion cracxing.

2

was 1t attributacle to a corrosicn-tvne
necnanism?

- yes, it was,
® Has there been a tube rupture since that tinqe

at a come

()

tic Pwik 3tesam generator attributable toc corrosicn
aecnanisms?

- NO, tuere hasn't. The other two that arse
aenticneu in my testimony that I am aware cf are Prairie
Islanu and Sinna. Botn of those nave veen luentiiied as
naving becn caused oy foreign matecial,
fher2 hnas wveen nc tube rupturs due to corrosicn

cmecnanisms for about 7 years, i3 that correct?

4 Yes, that 1s correct.

3 shat significance do you attach tc that, 1if
anv?

3 I chrink cne it of significance, I auess, that

I woula attaca to that is tnat thers aas oeen wmore careful
attention placed on inspecticn anu identification oL the

corrosion phenocwencon preolems anc the implementation or the
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6455
use ot tue tuve plugging criteria te try and avoid having
steam generator tuce ruptures as a ra2sult ol taat,

C Does it indicate that the overall pnrocraan is
naving success in this area?

A I an not sure that 1 would adetermine it a
complete success, but 1t is certainly iwmprovsa, yes,

» Scinewnere 1n your testimony you characterizea
the 3inna plugged tuves, the pluggea tupes at Jinna, as
getericrating., Do you recall that testiamony?

4 Yes., I aon't know whether 1 used that word, wmr.
gallo. But, yes,

q Do you tiaink that tnose tubes failesa due to
corrcsion mecnanism at 31nna? These olujged tukes 1is what 1
an referring to.

MR, THOMAS: ve are r=2ferring tc page 20, line
lo?
“K. GALLO: fes. Thanx you.
HY MR. GALLC:
2 DO you have tnat rzfzsrance?
Yes, I 4o,

d Nhen you sald "significantly detericorateu,"”
were you thinsking of detericratcion aue to corrosion of the
glugy=2d tuves?

B rhat is not my understanding. I tnink there was
sone Jamage, Thers was cone tupe that au ruptured,
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fractured, anad it had ructbed on adjacent tubes,
Q So thcse tubes railed vecause of wear?
A 1 am not sure wnetner all of tnem wers in tnat

category or not, I have not gone bacx ana looked at tnat

repcrt racently,

#| what 1s your basis for your understanding of
the Ginna rupturs event?

i waat 1s the vasi:s for my understcanaing?

" Yes.

B e inforwation that I have on the Ginna plant

are the MNJREG documents that descrice that event.
C Dia tne NUKEG documents indicate, as you state

on page 1Y of your testimony, tnat the Ginna tube rupture

-

avent caine close to peing a nultinle-tube failure due to
jet 1apiniemeéent ana vioratory mecnanical damage?

A I am not sure that I woula descrioe it just the
way thiac you saiu witnout ouitting it in context, I think i€
you loox at the seqguence of Lailure at Ginna, wnhich was a
failurz of a pluygea tube aue to another piece of forszian

waterial, as I understanc it, from the baffle nlate

1]

rémoval, and tnen the fact tnat that faileu tuve caused
failure, caused wear ana camage to other tuces, I think it
is inaicative of the fact thhat multiple tube failurzs due

to interaction between the assocliated tubes is an entirely

feasiole event and one that snould be consider=d.

@
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% U0 you draw tnat conclusicn from the fact that
the severed pluggea tube could have runtured more than cne
tuve through the wear process?

Yes, It is perhaps not accurate to ascriose jet

J»

impinzement to that, pecause coviously there was no jet
impiagement frcem a plugged tuce,

2 For multigle tube tailure to occur, as we arz
discussing nere, woulan't the wear rates at two or more
tuces nave to ge aimest at the same rate 30 that the
failure woulu occur simultanecusly?

A 1 you assumeu that these ars not related

events, tonat's correct, yes. If tney are totally ranaom

W

events, that 1s correct,

nowever, 1I ycu throw into the equation the
oos3ibility oo tora2ign material, qQegradaticn of vluggea
tutes, and corresion chenomencn, tube vibraticer and sc on,
I think it ig 1n my opinion you can postuate a tfesasinle
acclident scenaric whar2 you nave failures caused tc weaxken

as a result orf the failure of a single tute,

| 9
C
T
o

cr

< Are ycu adaings cconsiaerations and causes other
han tnose that wer2 actually at sjinna r=actor waen thac
tube curst? You mentioned corrcsion ana othner aspects.,

4 I was talking i1n general. I was nct talxking

1i< about tiiis sentence. 1 asked you a

~J
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questicn abcocut imultiple tube tailure, whether or not the
only way such a mattar coula occur in tne Ginna
circumstances was a4 siamultanecus failure. Let e ass vou

this gquestion: Wasn't the cause of tne failure the ract

that tne act.ve tube ultimately was worn tiarcugh ty lcose

A Yes, tuat 13 what caused tae leak,

# HOow coula two or more tupes ifall under that

tuce that 1s damaged in

1-
bt
L
-
O
<
o
<
W
'y
©
P
1)
£
(]
™

some way or comes locse -- anu tnat is what hapnened at
sinna =-- it 1s entirely ovossitle for that tuve to wear on
crore than one tupbe at the same time., It cculd certainly
cause a rauauction

wear on all of the surraundiag tuves an

w0
)

ot wail thickuess in a rzlatively rapid fasnion.
And then 1I vou had some transient 2vent or ic

the tuve tallea ani tne 3ucceeulny traansient event, jet

Lnoingemant ana soO on, U CoUuiLy have tae supseauant
tallure ct these otner Jegradea tuodes tiat ars i1n tne

vicinity.

J Page 2uU, you agurcess yourselfl to eddy current
testing.
R Yes.
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o You indicate in tne miadle of tane page that
there 15 reducea sensitivity ol 2ddy currant testing whers
the tube passes tarouah tne support glate or other nearby
structural members. 0O you see that?

A Yes, 1 dc.,

Q Lo you recall sr. Malincwsxi's testimony that
interterence frcm these suppcrt vlates or cther structural
members 1s dealt witn tnrough the use of wmultitreguency
eddy current testing.

A 1 am not sure ne said 1t was uealt with, I
reca.l sir. Malinowsxi's testimony that imgprovements have

been made in eddy curra2nt testing, that multitrequency

tescting is now being utilized ana that that nelps to

(Al

improve the sensitivity at the tube support area.
sut I think thers is also substantial testimony

on tne racord taliing about the iimitations of =2d4dy ~urrent

detectability. And if you lock at tne most ligely etfect of

r
-
U

tuve vioration tnat the U model units have had, you ars
talcina abocut Jdsgradation tnat nav not e zsasy te detect,
cecause tuat occurs, Ot ccurse, riciat at tae tube support

rr

and/or vatfle pla

Dian't 4r, Timmons uescrid2 tie eddy current

.
testing progyraan tor the tuke vioration 1s3ue?

A yes, he ald,
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- Did you recall tuoe testimony of Mr, Tiamons
that when thiey pulled tne tuue at one of the foreicn
reactors and coinpared it with the eady curra2nt cest results

taat same tuce, trnat the eady current test results

O

verstateu the amount oL wear?

O

X I don't remenier the aetails of w~hat he saia.
2ut [ celilieve tnat is the case, ves,.
2 Ycu still stand by the s2ntence, in view ot

that, trat tnis raducead sensitivicy is a problem?
A Yes, I stana oy that. I said =-- if you read my
sentence, I saia tor scme time eddy currant testing

utilizec for tube wall thickness measurement nas r

4

gensitivity. And tnat 1s aduressed 1n the NKC's A-3

procaram, It is discussed in tiis SAI report. And I think
anybody that you woulud ask would agree that therz is a need

for 1mprove=qa cazaoilitles in the edday current testing
progyraa. I assuwe that is why hundreds of thousanos oi

Jollars ar= beiny spent in taat area.
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Q Do you mean reduced sensitivity at the location of
the support wlaite to the point where eddy current testing is
not adequate for the purpose intended?

A No. What I mean by reduced sensitivity is that if
you look at the cavabilities of eddy current testing, if vou
were testing the tube in a vacuum, if you will, wi*h no

supporting structure, vou could cet much better sensitivity

than having to deal with the configuration that steam generator

tubes are in actuality, that they have to be supported, they

do have supporting structures, they do ao through bhaffle plates

and tube supvort plates, so that reduces the sensitivity of
the instruments that are being used.
Q But vou do not mean to the noint where the eddy

current testing at that location is not adequate.

A The primary thrust of my testimony is, looking at the

overall experience of eddy current testina, looking backwards,

I would certainly agree that the multi-frequencv testing that

is now being used is a significant improvement and it mav very

well prove to be adequate. I don't think that we have enough
experience with it vet.

0 Do you know how long they have been using multi-
frequency eddv current testing?

A I think in some limited cases at some plants it has
been used for about four years. It has not bheen utilized on

an industry-wide basis, and I don't think it is a requirement.

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS
NORFOLK, VIRGINIA
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I think it should be.

Q Turning .o your recommendations on pages 22 and 23,
why do you recommend that the Byron operating chemistry
procedures should be reviewed by an independent bodv?

A I recommend that because, as I read Commonwealth
Edison's testimony and as I read -- and listen to the cross-
examination of the various witnesses, NRC, Westinghcuse and
Edison, and the issue of steam generator tube degradation, it
is my reaction or response to what is being stated that
tremendous amount of reliance is being placed on the use of
proper procedures and the proper chemistry »rogram at Bvron,
and at all other nressurized water reactors, for that matter,
on the use of a very thorough and complete oroaram to resolve
and to continue to resolve for a relatively long time in the
future the corrosion degradation nhenomenon that has occurred
in pressurized water reactors.

There have been some material improvements made in
the Byron Unit 2 steam generator. There has not been a whole
lot of change made in the material selection on the Unit 1
steam generator.

Q We are talking about procedures now.

A Yes, we are talking about orocedures.

Q All richt.

A So in mv viewpoint, I think the prevention of tube

degradation, particularly Unit 1, is almost totallyv dependent

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS
NORFOLK, VIRGINIA
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—

unon tne use of -- the use and control of water chemistry

in that plant. Therefore, 1 think it is particularly
important that those procedures be thoroughlv develoned,
reviewed, implemented at the plant, the appropriate training
of the people who are going to be following those procedures
be performed, and therefore I think that because that is such
an important issue, I think they should receive independent
scrutiny.

I would like to think that the NRC perhaps could do
that, but I think that that really is not the NRC's job. The
NRC's job is to regulate the safety and make sure the
regqulations are being followed. And furthermore, in my
experience with the NRC's review of operating procedures at
specific plants in the past, they don't normally do that.
They are more active in the review of generic procedures, and
so I think this should cet some particular scrutiny bv
someone other than Commonwealth Edison.

Q Doesn't the resident inspector and Inspection and
Enforcement periodically review these nrocedures for
compliance?

A The resident inspector is one man who covers a
whole raft of different disciplines, and while he is there

and will assure that the procedures are in place, in most

cases I think that the resident inspectors review of procedures

is limited to either assurance that the procedure as

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS
NORFOLK, VIRGINIA
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6joy4 ' identified in t he table of contents is there and an updated N
|
. 2 version is being followed, or if a particular problem arises, !
s | he might get into the review in more detail. But the |
e resident inspector is incapable of reviewing all of the i
s procedures for technical content that are involved with the
s nuclear plant.
- Q We are talking about procedures for chemistry ;
o procedures and operating procedures relating to water chemis- i
» try. Doesn't he in fact review those for compliance from time |
10 to time? f
e & For compliance what? ¢
‘% Q For compliance by the utility from time to time. |
' 4 A I have answered that question, Mr. Gallo. He ;
i | reviews the plant operation to make sure that the procedures
' % are there. He may perform some cursory review to make sure
|
w | that the guy who is actually operating has access to the
| !
H ? procedures. I don't think -- let me -- I don't know who the
- ; resident inspector is for the Byron plant. I would be very
e , surprised if he has the unicue capabilitv and experience |
20 | Decessary to do the kind of review that I am talking about.
- ? Q But you don't know, do you?
» L A I don't know. I don't think there is one person
& | who has all of those capabilities. I am talking about an
o ! independent review by one or more individuals who have
‘ s i in-depth experience in this issue.

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS
NORFOLK, VIRGINIA
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6joy5 ' Q How about Region 3 Inspection and Enforcement? 1
. 2 Don't they come into the plant from time to time and review, ’
3 among other things, these procedures for compliance? ;
4 A They do that through their program. But again, as |
s I say, the type of review that I am talking about, that type ;
& of review is really, again, a regulatory compliance review. It :
7 is not a review of the procedure before the plant goes into i
8 operation to assure that t e latest and most complete technicalz
° knowledge has been incorpcrated in the procedures.
10 Q Mr. Bridenbaugh, do you have any reason to believe |
1 that you can state on this record that the Edison procedures ;
12 will not be completed as necessary and contain the high level :
’ '3 cof water chemistry procedures implementation that you have !
e ; described here in your testimony?
™ g A I don't have any unique information available to me |
16 i that says they are not going to be. I am ijust saying that :
. ; because this is such an important aspect of the operation of
'8 | the steam generators, that I think an additional action |
8 should be taken by Commonwealth Edison, and that is to get ;
20 i some assistance to assure that they have got the right things |
. in place. 5
e Q In fact, wasn't that done when EPRI with the é
83 Steam Generator Owners Group developed EPRI water chemistry f
- prccedures? .
‘ 28 A No. I think what I am talking about is something -
i

TAYLOE ASSOCIATES
REGISTERED PROFESSIONAL REPORTERS
NORFOLK, VIRGINIA
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6 joy6 1 different than that, Mr. Gallo. Certainly the EPRI
. 2 guidelines are an important improvement to the body of
3 knowledge that is available to Commonwealth Edison, and of
4 course we talked about how they are incorporating that
5 into their procedures, ad nauseum two weeks ago, I guess,
6 and what I am talking about is the piece of paper getting
7 it down to pumps and valves and pipes and demineralizers
8 and sampling techniques and making sure that the
9 princivles that are generally included in the EPRI guide~-
10 lines are in fact being implemented to the greatest degree
" that they can be at Byron.
12 Q And you think that this independent review
13 independent of the NRC should be done prior to startup.
15 Q And you would not issue an operating license for
16 Byron if this was not dune; is that your testimony?
; 17 A I would not issue an operating license for Byron
; 18 unless 1 were assured that Commonwealth Edison has adequate
; 19 water chemistry procedures in place. This is one way to
§ 20 ! help obtain that assurance. I have no way of obtaining
g 2 that assurance personally.
; 2 Q You are suggesting that these procedures be
2 independently reviewed by an independent body other than
2 the NRC. I am trying to find out if you are suggesting
. 25 that unless this is done, an overating license for Byron




Te0

PENGAD (O BAYONNE. N.J. OTOOZ

10

n

12

13

14

15

16

17

18

19

21

22

23

24

6467

should not be issued.

A That is what I have recommended, yes. I did
in my last response say that is one way of doing it. That
may not be the only way of doing it. That is an obvious
way that I see. It is a way that other important issues
have been addressed in nuclear plant safety matters. That
is the use of independent design verification. This is what
we are talking about here.

Q Have you had occasion to look at the prccedures
at the Zion nuclear plant?

A No, I have not.

Q You do not know whether or not those are
adequate or inadeguate or superlative.

A You did mention Zion. I assume you did that

by intent.

Q Yes, Zion.
A No, I don't know because I have not seeit them.
Q You don't know what the record of Commonwealth

Edison is with respect to these operating procedures.

A No, I don't.

Q Why is this particular item so important that
youwuld hold up the operating license for Byron given the
fact that we have not had a tube rupture failure for the
last seven years attributable to tube corrosion mechanisms?

A I think it is important because at some point in
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time when you are licensing and placing nuclear plants
into operation, you have to say, okay, this is the point
where I am going to implement all of these great and
glorious improvements that I have been talking about for
the past 15 years, and do it at the right point before the
plant starts out.

I guess I get back into my frustration mode here,
you know, when I respond to this guestion, but I have
conducted studies on provosed plants where people have
said, don't worry about steam generators, we are going to
have the quatrefoil tube support plate sothat denting is
not a problem, et cetera, et cetera, et cetera., But that
ever elusive point in time when all of that comes together
keeps being pushed out five and ten years off into the
future.

I think in the case of Byron-1 where you have
some design improvements that have not been incorporated

in the steam generator, i.e., the carbon steel tube

support plates, you have got an uncertainty which I consider

will remain in the adeguacy of the fix on the preheater
tube vibration problem.

I think it is important to do the best job vou
can to assure that you are starting off on the best basis,
and that is what I am recommending here.

Q These frustrations lead you to recommend that

Byron not be allowed to operate unless this independent
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review is conducted of these procedures:; is that it?

MR. THOMAS: Objection. The guestion has been
asked and answered now several times.

JUDGE SMITH: 1 think it has been established
now that Mr. Bridenbaugh does not make his recommendation
for technical reasons but more for incentive reasons. I
think we understand his position. I think that is probably
in the purview of the Board, in any event.

MR. GALLO: I will just move on at this point.

BY MR. GALLO: (Resuming)

Q Item 5. You indicate that you recommend that
accident analysis to cover the potential of certain

multiple accidents be verformed; is that correct?

A Yes, sir.

Q Hasn't that analysis been performed for Byron
Station?

A It has not been reported in the FSAR.

Q All right: but hasn't it been performed?

A I have been told that some such analyses have

been performed. We did not have too much luck in getting
much information on those when we were cross-examining
the Commonwealth Edison witnesses.
Q Are you talking about the Byron risk assessment?
A That is my understanding of where some of those

studies have been reported, ves.
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Q Was a copy made to you by your counsel for your
review? Let me restate that question.
Was a copy of that Byron risk assessment made
available to you by your counsei?
A I could have had access to it. I did not choose
to study it.
Q You did not study it.
A No.
MR. GALLO: That's all I have.
JUDGE SMITH: That concludes your cross-examina-
tion?
MR. GALLO: Yes.
JUDGE SMITH: Mr. Goldberg.

MR. GOLDBERG: Yes, Judge. I have some cross.

Don't be too daunted by the lencth. It will be compressed.

JUDGE SMITH: Incidentally, Mr. Gallo, your
cross-examination plan, I thouaght, was a very good example
of an ideal cross-examination plan. It was very helpful.

BY MR. GOLDBERG:

Q Mr. Bridenbaugh, on Attachment A, consisting of
your professional qualifications, in the period of 1973 to
1976 you indicate you held the title of Manager, Perform-
ance and Evaluation and Improvement, General Electric
Company; is that correct?

A That's correct, ves.
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Q And you describe in the first sentence your
responsibility for establishment and management of systems
to monitor and measure boiling water reactor equipment and
system operational performance; is that correct?

A Would you restate that, Mr. Goldberg?

Q Yes. I was directing your attention to the
first sentence under the descriotion of ycur job in the
period 1973 to 1976, page 1 of Attachment A to your
written testimony.

A Yes. My only guestion, that I thcught you were

reading and it did not line uv with what I was looking at

here. Perhaps you were paraphrasing. Perhaps if you would

restate the guestion, I would be able to respond.

Q All right. Why don't you read the first
sentence?
A "To manage 17 technicail and 7 clerical

personnel with responsibility for establishment and
management of systems to monitor major boiling reactor
equipment and system operational performance."

Q Did that eguipment and system operational
performance include steam generators?

A Yes, it did, to some degree.

Q To vhat degree?

A Well, you have to go back. I have given this

answer a number of times. But some of the early boiling
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water reactors did include steam generators,and so on those
earlier boiling water reactors, the performance of the
steam generators was very closely monitored by General
Electric and by my organization while I was there. I did
not include in this statement of primary responsibilities
the discussion that I had with Mr. Gallo earlier in talking
about the monitoring of competitors' eauipment, but that
also was a part of my job.

Q When did boiling water reactors cease to have
steam generators?

A Some of them still do, Mr. Coldberg. Ceneral
Electric has not built one or has not designed one that

has a steam generator since about 1966.

S ———— i —————— i ———
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The last one with steam generator was Tarapur
in India, which went into service in 1967, as I recall.
T-a-r-a-p=u-r.

Q Mr. Bridenbaugh, have you been present for all
of the direct Applicant and Staff testimony on the steam
generator tube integrity contentions?

A Almost all, Mr. Coldberg. I was not present on
April 15th, which perhaps is significant, a significant
date. I believe that is when you did your redirect. I
have read that transcript, and there were some of the =--
several hours that I was not here on the first date that
this issue was discussed, and I guess I missed an hour
earlier this week, although that was procedural discussion

rather than testimony.

Q Apart from the revisions in the testimony provided

by your counsel at the outset of this session, did any
of the testimony you have read or heard alter any of the
positions that were presented in your written testimony?

A I did mention changes to my testimony as a result
of some of the testimony in the positions, but all of
those have been identified and are included in the revi-
sions.

Q So the revisions that have been prompted by your
reading or observance of the testimony are contained in
the revision vages to your written testimony provided this

morning.
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A Yes, sir.

Q In preparation for your written testimony, did
you do any independent research or analysis on any of the
steam generator tube degradation phenomena upon which you
testified?

A I certainly did not do any independent testingy,
and I would not describe my work as research unless you are
talking about literature research. I certainly made a
very definite attempt to obtain all of the latest documen-
tation that I could of reports that were relevant to the
issue.

In the past several vears I have, of course, as I
indicated earlier, been following this issue and I have
attempted to develop a library of documents and reports
that are related to the steam generator problems, and I have
hac on occasion discussed some of these issues with
metallurgical people but I have not personally performed
any what I would describe research on the issue, technical
research.

Q I would like to turn your attention, please, to
page 5 of your written testimony. I think this line of
auestioning may have been asked. 1If it has, I am sure
there will be an objection.

You indicate on line 7 that there is an increased

probability that an accident will be initiated by tube
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failures occurring during normal operation. Do you
see that testimony?

A Yes, I do.

Q Did you perform any analysis or calculations to
quantify that probability which you describe?

A I think you are right, Mr. Goldberg, it has
been asked; but no, I did not.

Q You indicate on line 10 of page 5 that there
is an increased likelihood that an accident sequence that
is not now considered in the safety analyses may occur
as a result of the degraded condition of steam generator

tubes after some period of operation. Do you see that

passage?
A Yes, I do.
Q Did you do any independent calculations or

analyses to guantify that increased likelihood?

A No, I did not.

Q I would like to refer your attention to page 6
of your revised testimony, beginning with what appears to
be approximately line 24, because there is a gap between
line 24 and 25 on the copy I have.

A Yes.

Q I would like to draw your attention to the
statement, the final statement on the insert paragraph

beginning, "This latter issue in turn renewed questions."”
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Dc you see that?

A Yes, I do.

Q Could you just read that sentence, please, into
the record?

A "This latter issue in turn renewed questions
about the need to consider multiple tube failures in
concurrent tube rupture and LOCA events in accident
analysis for licensing."

Q Have you done any independent calculations or
analyses to ascertain the probability or radiological
consequences of such combined events?

A No, I have not.

Q I would like to turn your attention to page 7,

line 3, of your revised testimony, the written insert

there.
MR. THOMAS: The typed.
MR. GOLDBERG: Yes.
BY MR. GOLDBERG:
Q The statement is made there -- correct me if I'm
wrong -- on the second line -- the Staff has testified in

this proceeding that A-3 referred to unresolved safety
issue -- A-3 will be resolved by approximately mid-1983.
Is that your testimony?
A Yes.

Q Were you nere during the Staff direct testimony
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I believe you stated that you were either present or read
the Staff testimony in this proceeding; is that correct?

A That is correct, ves.

Q Would it be fair to summarize that testimony as
standing for the proposition that while the Staff has not
memorialized the resolution of A-3, it nonetheless
considers it resolved as a safety issue?

A I don't remember, Mr. Goldberg, that those
type of statements were made, that specific statement
was made. I think I would prefer to describe it in another
way: that the Staff members who were here testified that
in their opinion, there were no surprises going to happen
and that most of the work had been completed, and the
mid-1983 date that I am citing in my revised testimony
here I think stems from the estimate that I read in the
transcript that the resolution of A-3 report is expected
to be released approximately in July; so that is where that
date comes from.

It is my understanding, however, that the review
of A-3 resolution as expected by the Staff witnesses has
not been completed within the NRC. It is my understanding
that the CRGR Committee has not vet completed their
review of the issue.

1 would suspect very strongly that the Commissioners

will be briefed and in some way will sign off or at least
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tacitly agree with the proposed recommendations; and I do
not believe those steps have been completed, and it is
almost exactly the same point that the Staff was at back
in 1981 when they were estimating they were going to
resolve the thing in early 1982.

There is many a slip between the cup and the
lip, and that is what I am pointing out here.

Q Is it your testimony that on the basis of the
Staff testimony here, there has been no progress in the
appreciation or technical resolution of A-3?

A No, I wouldn'‘t say that. I certainly would
agree that a lot of manpower has been spent on the issue.
Progress has been made. There is a better understanding
of the technical issues. So I certainly would not say
that there has not been any procress. I would just like to
see it get formalized and wrapped up into a requirement
that is enforced in the field.

Q Is it your understanding that there is much in
the way of Staff technical analysis that stands in the
way of the formalization and the resolution of the
issue?

A I do not believe there is a great deal of work
that has not been basically at least started.

C Only started?

A Started and carried out to the point where a




7joy7

Ta0

- FOonm

0r002

PENGAD CO.. BAYONNE. N ).

10

1

12

13

14

15

17

18

19

20

21

22

23

24

25

6479 |
preliminary or proposed solution is in hand.

0 In fact, if I am accurately recalling the
testimony, 1f there is a resolution in June,that does not ;
leave much time, does it, to finalize -- |

MR. THOMAS: I object to the form. That is not
even a question.
MR. GOLDBERG: I will withdraw the guestion.
BY MR. GOLDBERG:
Q Can I direct your attention to page 23 -- I'm

sorry, page 11, line 23, please, Mr. Bridenbaugh.

A Yes.

Q Do you see the last statement on that page?
A Yes.

Q Would you read that, please?

A Continuing on to the next page. "AVT has

intended to combat one of the most significant tube
degradation problems: denting."

Q Isn't it a fact, Mr. Bridenbaugh, that the
denting phenomenon did not arise until the conversion to
AVT?

A I think certainly it did not arise as a prevalent
condition. I am not sure whether it had been observed with
the phosphate treatment ornot.

Q If T were to show you a passage in SECY-82-72

formerly appended to your testimony, that states that denting
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did not occur until the conversion to AVT, would you

believe that?

MR. THOMAS: I cannot believe that I am hearing
this after the Staff position and after two hours of
argument vesterday about the use of this document, and now
he is trying to use it to cross-examine Mr. Bridenbaugh.

I have no objection --

JUDGE SMITH: If you don't have any objection --

MR. THOMAS: 1If he will stipulate to the attach-
ment of the document to Mr. Bridengaugh's testimony.

JUDGE SMITH: The use of the document will only
have value 1f it is translated into a statement or an

opinion which originates with him, Mr. Bridenbaugh. There

is a distinction in the use of a document for cross-examina-

tion as compared to having it in evidence.

MR. GOLDBERG: Let me distinguish. I am only

using this for impeachment purposes; I am not seeking to use

it affirmatively. He either shares or does not share the
statement, and we will let the record stand.

JUDGE SMITH: There may be some merit to Mr.
Thomas' pnsition; hcwever, there is no objecticn.

MR. THOMAS: There is an objection.

JUDGE SMITH: You are going to use it for what
purpose?

MR. GOLDBERC: Impeachment. He made the statement
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7joy9 1 in his testimony that AVT is intended to combat denting,

and I asked him if he regarded the SECY paper previously

N

3 attached as a reliable source for that.
4 JUDGE SMITH: Let's proceed until you come -- the ;
5 moment that I think you are going to come to in which you é
|
6 are trying to use the SECY paper itself as a demonstration :
7 for a fact. i
8 MR. GOLDBERG: I am not going to use it affir- |
9 matively, and by affirmatively, I am not going to use it i
10 | to establish the truth or falsity of it. In the prior |

1 version of Mr. Bridenbaugh's testimony, he references this
12 document in support of the proposition upon which I am

13 questioning him now.

JUDGE SMITH: Let's see what happens.

15 MR. GOLDBERG: I only have this one gquestion.
16 JUDGE SMITH: All right.
i 17 BY MR. GOLDBERG: Perhaps you still have the
; 18 document appended to your testimony, Mr. Bridenbaugh.
; 19 THE WITNESS: You are correct. I have not been
é 20 as efficient as the court reporter in purging =-
E 21 MR. GALLO: !May I be heard? I just object to
g 22 Mr. Goldberg using this document, and not because I object
23 to the question being asked, but we have excluded the
2 document for use in crcss-examination by counsel for the
. 28 Intervenors, we have excluded it from being used as i
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evidence by Mr. Bridenbaugh, and I don't want those two
rulings to be infected by allowing counsel for the NRC to
use the document.

JUDGE SMITH: My memory about using it on
cross-examination of the Staff witness is hazy. I don't
really understand why you have to use the document, Mr.
Goldberg, to ask him the guestion. It wiil do you no
good unless you can generate the information solely and
exclusively from Mr. Bridenbaugh and not from the document.

MR. GOLDBERG: Let me do it this way.

BY MR. GOLDBLRG:

Q Will you look at page 12 of your revised
testimony, Mr. Bridenbaugh?

A Yes.

Q I withdraw the question.

Can you tell me what your determination was on
this 1issue?

MR. THOMAS: What issue?

JUDGE SMITH: The difficulty is Mr. Gallo is
correct, we apparently did rule that the document could not
be used to cross-examine the Staff witness. I do not recall
the context of that ruling. The document can be used,

a totally unreliable, knowingly false document can be used
in cross=-examination if it serves one of the recognized

purposes: for example, refreshes the memory of the witness.
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And in those instances it generates information from the

witness and not -- it is not information from the unreliable!

document which is getting into evidence. The ruling was
that the objection was premature but virtually inevitable.
MR. GOLDBERG: Let me ask this.
BY MR. GOLDBERG:

Q What is the basis for your ovpinion on page 11
that AVT was designed to control denting?

A The basis for that statement is my recollection
of the time,of the time that AVT chances were first
introduced, is that it was held out as sort of the panacea,
i1f you will, that was going to resolve all steam generator
tube degradation problems.

Now, if vou go on and read down on line 6, lines
5 and 6 of my testimony on page 12, you will see that I
don't really restrict my conclusion and my statement there
to AVT. 1 say "AVT and other procedural controls are
expected to control or eliminate the denting phenomenon."

That is really the essence of my testimonv,
that there have been a number of changes made in the water
chemistry program in the procedures; that it has been
alleged by a number of people that denting is not going to
be a problem. I don't mean by that that it has not been
completely eliminated, but it should not be a problem. And

all I am saying is that even after these improved nrocedures

|
|
I
|
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have been introduced, there still has been denting

experienced.

Q Is it your testimony that AVT was intended to
or will have the effect of controlling denting?

A You asked two questions there, Mr. Goldberc. I
think that gives me a problem. You said was intended to.

Q That is my first question.

A Okay. It is not my testimony that AVT was
introduced to control denting, because it is my under-
standing that denting had not really been identified as a
problem at the time that AVT was first introduced; so I
cannot make that statement.

I do believe that AVT was introduced to control
a range of corrosion problems in steam generators, as well
as other rrocedures, and that it was expected that denting
would no longer be a problem,

Q If I understood the first portion of your answer,
you no longer adhere to the testimony give on page 11, line
23, that AVT is intended to combat one of the most
significant tube degradation problems: denting. Is that
correct?

A I guess if I look at that sentence in a vacuum
without the context, I would have to agree with your
characterization of that statement.

Q Do you know of any nlant that experienced denting

before the conversion to AVT?
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JUDGE SMITH: Before? 1Is that your guestion?

MR. COLDBERG: Yes.

THE WITNESS: NUREG-0886 indicates denting was
first identified in 1975, and that was the first time that

AVT was introduced. 1In answer to your guestion, no, I do

not know of any specific plant where it was identified. It

does not necessarily mean that it was not going on, I guess.

BY MR. GOLDBERG:

Q But you cannot identify any plant that experienced

denting prior to the conversion of AVT.

A No, I can't.

Q Page 12 of your revised testimony, line 9 states,

and correct me if I am wrong, that from a practical stand-
point, steam generator tube degradation is a problem that
will probably never be totally solved.

MR. THOMAS: Resolved.

MR. GOLDBERG: Resolved. I am sorry.

BY MR. GOLDBERG:

Q I believe you testified -~ correct me if I am
wrong =-- as long as you have metal coming intc contact
with water, you are going to have some corrosion.

A That's right, ves.

Q What more do you feel can be done to minimize
steam generator tube corrosion than has already been done?

A Well, I guess =-- you know, you have given me a

pretty wide open range of things to talk about. One thing
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you could do is you could replace the steam generators on

Unit 1 at Byron and put in new steam generators with
stainless steel tube supports and thermally treated tubes.
That is one thing you can do.

Q And if you did that, there would still be some
corrosion; is that correct?

A There would certainly still be some corrosion,
but I would expect that you would have reduced the problem
a little bit more.

Q Can you gquantify the reduction that would be
occasioned by such a switch?

A No, I can't.

Q I would like to direct your attention, Mr.
Bridenbaugh, to page 19 of your testimonv, please. Are

you familiar with the radiological consequences of the

four previous steam generator tube rupture events described

in your testimony on page 19 and discussed further by you

today?

A I cannot quantify them, if that is what you mean.

I am generally familiar with them.
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0 You state there on line 14, all four of these
events demonstrated tube leakage rates far in excess of the
nominal one gallon per minute assumed in the Byron FSAR
accident analysis. 1Is that correct?

A Yes.

Q Are you talking there about the single steam

generator tube rupture event analyzed in the FSAR?
A There is a reference to 19, which is the Byron

FSAR, Table 15.6-2. My recollection of that particular table

indicates that in the accident analysis it is assumed that
there is a failure of one tube and a leakage rate is 1 gpm. ;
That is my recollection; I don't have that table in front
of me.
Q Isn't it true that that analysis postulates the
complete severance of a single tube?
MR. THOMAS: The FSAR analysis?
MR. GOLDBERG: The FSAR steam rupture tube analysis
THE WITNESS: I believe that's correct, vyes.
BY MR. GOLDBERG:
Q And you believe that the leakage rate from
the complete severance of a single steam generator tube is
only 1 gpm?
A No, I don't believe that at all. What I'm reportin
is what is reported in the FSAR. I believe the complete

severance of a single steam generator tube could certainly be
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as high as 760 gpm because that is what was seen at Ginna.
Q Were you present during the Staff testimony of

Mr. Marsh?

A The Staff testimony of Mr. Marsh? Yes. Some of itl

MR. GOLDBERG: Judge, I'm sorry, I don't have
the FSAR table involved. My recollection =-- correct me if

I'm wrong -- is that Mr. Marsh testified that the postulated

design basis steam generator tube rupture accident postulated

the complete severance of the tube and the instantaneous
leakage of its contents. Is that correct?

MR. THOMAS: I object. He's asking about his
recollection of Mr.Marsh's testimony, which is not in front
of us, regarding a table in the FSAR which is not in front
of us. This is not a memory contest. If there's an issue,
that's one thing, but =-- that's my objection.

MR. GOLDBERG: If he has no recollection, he has

no recollection and we'll just have to let the record speak

for itself. And then I will profer a document that I do have

that might =--

JUDGE SMITH: What's your recollection, Mr.
Bridenbaugh?

THE WITNESS: My recollection is that Mr.Marsh

spoke of the expected leakage rates that would be expected

for a complete tube severance event. I don't recall that he,

however, addressed the issue of what had been analyzed

|
l

|
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specifically for Byron and what had been reported in the FSAR.

That's really my point.

I think that Mr. Marsh's testimony supports the
point that I was trying to make here; that as I read the
FSAR, they appear to have only looked at low leakage rates,
and I think they should look at higher leakage rates.

MR. GOLDBERG: Let me show the witness and counsel
page 15-17 of the Staff SER, Table 15.4, which itemizes the
assumptions used in that postulated steam generator tube
rupture accident, and ask him if that is consistent with his
understanding of the assumptions of the leakaae guantity
and rate contained in the FSAR table which regrettably, I
don't have in front of me.

MR. THOMAS: Just so the record is clear, this is
the SER that's being shown, not the FSAR.

(Counsel handing document to witness.)

THE WITNESS: I don't recall what your guestion is.

BY MR. GOLDBERG:

Q I wanted to direct your attention, Mr. Birdenbaugh,
to the first assumption, which the Staff Safety Evaluation
Report indicates was utilized in the single steam generator
tube rupture analyzed in the Applicant's FSAR, and ask you
to read the first assumption.

A Let me first read the first assumption. This is

Table 15.4 from the Staff's Safety Evaluation Report, page
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15-17, and it says, "The rupture is a double-ended guillotine
break resulting in an average leakage of 66 pounds per second
from the reactor coolant system to the steam generator
secondary side." That's the end of the guote.

Just to make sure that it's clear, this reference
is in pounds per second and not gallons per minute, so they

can be compared but they are not the same units.

Q If you were to compare them, how would this compare:

with the nominal 1 gpm leakage rate which you utilized in
your testimony as the basis for statements we have discussed?
A First of all, Mr.Goldberg, I don't utilize the
number in my testimony. I only report what the FSAR says.
However, if I compared the two, this is a much higher rate.
JUDGE COLE: Higher than what, sir?
THE WITNESS: Higher than the 1 gpm which is
identified in the FSAR.
JUDGE COLE: Not higher than the 760 that you
referred to?
MR. WITNESS: No, although I've not done that
calculation. I'm not sure what that is.
BY MR. GOLDBERG:
Q Now I want to get back to my original line of
guestions about radiological consequences. Have you compared
the off-site radiological consequences resulting from the

postulated single steam generator tube rupture accident

|
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performed in the FSAR with the off-site radiological conse-
quences experienced in the four steam generator tube rupture
events that have occurred? |
A N |
|
Q Isn't it true that there was Staff testimony from |
Mr. Marsh that the consequences of the four steam generator

tube rupture events that have occurred are less than those

postulated to result from the single steam generator tube
rupture event analyzed in the FSAR for design basis purposes?

MR. THOMAS: I object to the relevance of the

question. Let's assume that there is testimony by Mr. Marsh
to that effect. What is the point of asking this witness
whether there is such testimony? 1If there is, there is. And
1f there is not, there is not.

MR. GOLDBERG: I think in the context of appre-
I

ciating the safety significance of the known steam gencrator
tube rupture events, to which Mr. Bridenbaugh assigns some

importance, I would like him to know whether or not any steam |
generator tube rupture event that has occurred in the domestic

history of operating plants in this country has exceeded the

design basis accident analysis performed as a routine matter.

I think that's important.
JUDGE SMITH: It 1s relevant. Don't you agree?
MR. THOMAS: 1I'd agree that is a relevant gquestion,

but as to whether Mr. Marsh testified to this or that, that's

l
|
|
|
i
|
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a different question. Now he's posing, you know, another
guestion.

JUDGE SMITH: Why don't you answer the second
question?

THE WITNESS: I have not performed any analysis
or comparison of those events, so I don't really know the
answer to your guestion.

BY MR. GOLDBERG:

Q Do you accept my representation that there was
testimony to that effect, or would you like to be provided
with a reference to that testimony?

MR. THOMAS: I have a relevancy objection to that
question, too. 1It's the same guestion about whether he
testified to that. Maybe there's something I don't understand
I just don't understand now the importance of it.

MR. GOLDBERG: I have indicated the importance.

He has not done any analysis. I'm asking whether he is
prepared to accept the analysis that was done, or if he wants
to see it in print.

JUDGE SMITH: That's fair. The guestion is, is
he willing to accept the analysis done by the staff.

MR. THOMAS: Assuming that Mr. Marsh testified to
that, does Mr. Bridenbaugh accept that? Does he agree with it
Okay. And then I have no objection to that guestion, either.

BY MR. GOLDBERG:

|
|
|
|
|
L
i

|
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Q Do you have the guestion in mind, Mr. Bridenbaugh?
A Not specifically, no.
R There has been testimony that Staff analysis has

shown that the off-site radiological consequences from each

|
of the four known steam generator tube rupture events are less|

than those postulated to occur from the design basis, single
steam generator tube rupture event. Are you aware of such
testimony?

JUDGE SMITH: He has to lay the groundwork for
the guestion in some way. I think you're causing him more
trouble than you should be. He's allowed to go to the point
where he's going.

MR. THOMAS: I agree. Assuming -- well, =--

MR. GOLDBERG: He doesn't have to assume; I'll
show him the testimony, which is where we left off. Just let
me show him the testimony right now.

JUDGE SMITH: All right.

(Counsel handing document to witness.)

(Pause.)

BY MR. GOLDBERG:

Q Page 4801 of the April 15th transcript =-- .

A Just so your question doesn't call into gquestion
my memory, Mr. Goldberg, that's the date that I was not here.
I'm at page 4801.

Q Is it true -- the guestion appearing on line 17 =-
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that I asked Mr. Marsh whether the Staff had analyzed the
system performance and radiological consequences of each of
the four steam generator tube rupture events that have
occurred to date? 1Is that correct?

A Yes, that's correct.

Q I asked at line 20 for a summary of the results;
is that correct?

A That's correct.

0 Now, can you just read the answer continuing onto
page 4802, please, and I will tell you where to stop.

A Okay.

Yes. Quote, "The NUREG-0651 evaluated the system
performance, operator actions and radiological conseguences
of the three domestic steam generator tube rupture accidents
which had occurred previous to that time. Those were the
first three, the Point Beach, Surry and Prairie Island steam
generator rupture accidents, and the results in the NUREG-
0651 document state that the systems' performance and operator action
were as expected. The operators performed in an expeditious
and beneficial manner in those accidents."

"Also, we found that the radiological consequences
were very, very low, far less than the design basis steam
generator tube rupture accident."”

Q That's enough, unless vou'd like to just read to

yourself beyond that point.
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A I'd like to at least read to myself the rest of
the answer.
Q Sure.
(Pause.)
"The systems performance and the operator actions

and radioclogical coasequences for the Ginna event..." =- 1

think perhaps the "in" should be an "and" -- "...for the

Ginna event have been evaluated in two documents; NUREG-0909
and 0916. They likewise found that the overall system
performance, operator actions and radiological consequences
were as expected. However, there were some systems perform-
ance aspects that were described in those documents which
the staff looked at and incorporated into the ongoing generic
assessment."”

Q On the subject of the comparison of the radio-

logical consequences from the four steam generator tube eventsj

would the single tube rupture design basis event -- have you
performance any independent evaluations to compare the conse-
quences of those two categories?

A No, I have not.

Q Do you have any basis to disagree with the Staff's
analysis as testified to by Mr. Marsh in the passage you just

. : |

read about their comparison? J
\

|

A I have no basis to not believe what he says. 1I'd

only point out that it's not totally clear from this answer
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what the results, in fact, were, at least for Ginna. It says

|

that the radiological consequences were as expected, and it

1s not absolutely clear to me what that means.
|

I1'd also point out that the radiological consequencks

depend to -- depend on a lot more factors than the leakage

|
flow. Depends on the activity that existed in the coolant,
depends on a number of factors. And the operator action and

so on. I have no reason to believe that the radiological

consequences at Ginna exceeded the tube rupture accident

analysis, but that does not tell me that they were less than.

|

Q You have not performed any analysis taking into
account those factors or others to make that comparison,
have you?

A No, sir.

Q While we're on the subject of Ginna, on page 19
of your testimony you were guestioned by Mr. Gallo about
the statement appearing on line 19, that the Ginna tube
rupture event came close to being a multiple tube failure.
Is that correct?

A Yes, sir.

Q Is there any indication from your knowledge of
the facts of the Ginna incident that the fractured plugged
tube involved in the Ginna incident rubbed up against anymore
than one adjacent tube in service?

A No.
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1 Q Wouldn't it have to rub adjacent to more than one
. 2 tube in service to even approach the possibility of a multlple'

3 tube rupture?

4 A Yes, it would. But the basis for my statement

5 there is that the tubes are very close together, and if a

6 tube is loose to the point where it can rub on one tube, it
is almost certain that it could have rubbed on another tube,
8 or séveral other tubes. 1
3 Q You indicated before your familiarity with the
10 Staff report describing the Ginna event. Is that correct?
11 A Yes, I have referenced it in -- at the end of
12 the testimony. I don't have it with me.

13 Q Is there any information there to suggest that,

e

in fact, the fragment of the plugged tube did rub adjacent
15 to more than one tube in service?

16 A I'm not aware of any specific statement to that

Tan

17 effect. '

L

18 MR. GOLDBERG: If I could just have a moment, Judge)

|

are02

19 I think I am concluded.

20 (Counsel conferring.)

21
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MR. GOLDBERG: I am completed. I'm told that
maybe the infamous FSAR Table may be available. Maybe we
could have a moment to refer to it and see what it says.

Judge, I'm going to try, with your indulgence =--
when did you want to conclude today?

JUDGE SMITH: We had a site visit planned. It
looks like that is imperiled.

MR. GOLDBERG: There is some confusion, I suppose,
in the table in the text, which I could probably develop
after a few minutes. I just don't want to take up the
Board's and parties' time to do it, since it's not a Staff
document.

JUDGE SMITH: Would you object if Dr. Cole began
his questioning and you can be working on the problem?

MR. GOLDBERG: No, not at all. In fact, I just
may not pursue it.

JUDGE SMITH: All right.

BCARD EXAMINATION

BY JUDGE COLE:

Q I'll try to be brief, Mr. Bridenbaugh. You're
the 1l6th witness on the steam generator tube integrity. Is
it fair to say, sir, that the major problems associated with
ste v generator tube integrity have been identified in this
record?

A I think all that are known at this time have been,
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yes, sir.
Q I knew I was going to get an answer like that.

(Laughter.)

Those problems that are identified -- and you've
indicated that you've read the record -- are these problems
in your view, adeguately summarized?

A Yes, I think so.
Q On page 8 of your testimony, in responze to some

questions, I believe it was by Mr. Gallo, you identified 6

of the 12 actions on mge 8 of your testimony. You identified |

6 of those as being of prime importance at Byron. Do you
recall that, sir?

A Yes, 1 do.

Q I believe you identified -- they're not numbered

on the page, but if we were to number them from 1 to 12, you

identified 1, 2, 3, 5, 6 and 7, is that correct, sir?

A No, sir. That's not correct. It would be 1, 2,
6, 7 and 8.
Q Are you familiar with the proposed actions or

programs that the Applicant plans to use in addressing those

six items?
pat I am familiar only to the extent that they are

discussed in the Applicant's testimony, or have been

discussed here during the cross examination, or to the extent

that they're discussed in the FSAR and SER.
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Q In certain parts of your testimony on your recom=-
mendations you identify certain things that you consider to
be deficiencies. For example, you state that the inspection
program should be different in that it should be more freguent.
A Yes.
Q Are you familiar with the details of their in-
a

service inspection program for tubes?

|
A I have not seen their detailed in-service inspectioh
i
program. I've heard it generally described. In my
experience -- and I may be wrong in this case -- but it is

usually not true that the in-service inspection program is

actually formalized until sometime after the plant goes into

service, or at least that is relatively a common thing,

although the requirements are, of course, identified ahead

of time. g
Q Whose regquirements?
A The NRC requirements. Or the ASME, whichever

the case may be.

|

|
Q Are you familiar with those requirements, sir? ]

i
A Yes, sir, I am.

|

!
Q Do you agree that at a minimum, the Applicant would|

|

meet those requirements?

A Yes. i
Q So you would have them meet a different standard? |
A I don't -- I recognize that there is a difference
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between the legal requirements and what is desirable and what
a licensee may choose to do. 1In the context that these
requirements are discussed on page 8 of my testimony, and
specifically, we are talking about in-service inspection, I
would not propose that Commonwealth Edison be required to :
meet a different standard than another licensee, other than
if an interim program, for example, were to be imposed upon
them because of a particular problem or a unigue situation,

which is done at cther plants.

For example, if I may just give an example, it's
my understanding that with the identification of the pre-
heater tube vibration problem, that additional inspection
requirements have been imposed, for example, upon McGuire.
I think that that is an appropriate thing to do, and I
would not say that because of that, all other steam generators
should have the same requirements imposed upon them. I
think that's appropriate, that unigue situations like that
be developed.

The recommendation that I make here on page 8
primarily is that it's my opinion that the tube Lgservice
inspection program, as identified in the current standards,

is not guite complete and it needs to be augmented. I think

that should be done through the proposed NRC requirements

|

I
|
|

Q All right, sir, I understand your position on that.:
|

program.

; n
: |
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Did you look at their proposed program on detection‘
of loose parts in steam generators?

A Yes, I have looked at -- I've looked at the FSAR
and I've looked at the SER. That's really the extent of my
investigation. I guess my position there is that I think
there is a need for a stronger regquirement on the loose
parts monitoring system on the secondary side of the steam
generator. Since steam generator tube degradation is an
issue and one that I believe is a safety issue, I think that
the LPMS should be a tech spec reguirement.

Q All right, sir. Are you aware of any of the
Applicant's plans for loose parts detection on the secondary
side?

A Yes, I am. My understanding is that they have

detectors. I don't recall exactly how many. I think there
are two on each steam generator.
1

It's also my understanding that that is not an

active system; it is there for periodic monitoring, and I also!
understand that it's not required in the technical specifica-
tion, that it is not a limiting condition for operation.

Q And you're saying it should be a limiting condition

|
for cperation? l

A Yes. 1
i
Q With respect to the other three or four items there
is there anything about -- that you are aware of that the

U ——
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Applicant has proposed to do or is not doing that you think
they should be doing with respect to any one of those -~ of
the total six items that you mentioned as most important?

A We've already covered items 1 and 3, I guess, in
our discussion. Item 2 is, of course, not anything that they
can do right now. It could be included in the inservice
inspection program as a reguirement that in the event that
there are plugged tubes, that there would be a commitment to
periodically assure that the integrity of those tubes is
adequate and is not jeopardizing any adjacent tubes. I'm
not sure exactly how you would do that. I assumed that that
could be incorporated in the ISI program.

The condenser inservice inspection program is one
that I believe is not required anyplace or in any regulation
or any technical specification that I'm aware cf. I think
that is an entirely new potential requirement, if you will,
although I'm sure that Commonwealth Edison is going te do
inspection of the condenser.

Q There's testimony in the record to indicate that
they do plan a program of condenser inservice inspection

and detection. Are you familiar with their proposal on that?

A Yes. I was here for that crossexamination.

Q In your view, is that an adequate program?

A I have not really decided on that one yet, Judge
Cole. I would like to see -- because it is such an important
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issue, I would like to see some kind of a regulatory require-
ment onit. I'm very familiar with Commonwealth Edison, have
worked with them on other projects for more than 20 years
probably. There's no doubt in my mind that they are going
to inspect the condenser, and they will do so.

I think that because it has an important effect
on the future performance of steam generators, I think there

should be some kind of a regulatory requirement on that.

Q It should be formalized, in vour view?
A Yes.
Q Is it generally your same view on primary to

secondary leakage limit detection in the secondary water

chemistry program? !
A Yes. As far as the primary to secondary leakage
limit, it's my recollection that the limits that were !
discussed in the SAI report are basically going to be followedi
at Byron. |
Q Did you want to add anything further on those six
items, sir? I would like to move to something else.
A No. I would only say it's my understanding that
there's some uncertainty on the upper inspection port
as to whether or not that is going to be there or not.
Q All right, sir. There is considerable testimony
in the record on that. Are you familiar with that testimony?

A Yes, I am.
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Q Do you recall the initiating reason for upper ports

in steam generators? Was it not associated with the denting
problem in the upper plate at the small U-bends?

A Yes, sir, that's correct.

Q Do you recall the testimony in the record that
indicates that that might not be the problem that it was
previously?

A Yes. I recall that there has been a change made

in the support plate that's supposed to preclude that particu=-|

lar problem from happening. I guess I'd only add that I
think that in my experience on plants and maintenance, that
you can never really have enough or too many inspection ports
unless you get one that leaks, and then you say you have one
too many. But you can never predict what's going to happen

in the future. So I think it was desirable to have it.

Q All right, sir. Do you recall some of the testimony

that -- on the wisdom of an after-the-fact penetration of the
steam generator for the purpose of installing ports.

MR. GALLO: Excuse me, Judge Cole, I'm sorry to
interrupt but one of my witnesses is going to take the stand
after Mr. Bridenbaugh finishes. Perhaps I should have done
this already, and I apologize, but he's going to point out
that indeed, that upper inspection port on Unit 1 steam
generator: has been, in fact, installed.

JUDGE COLE: Tuey have been installed?

|
I
|
|
i
|
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MR. GALLO: Yes.

JUDGE COLE: Okay.

THE WITNESS: I guess it wasn't so hard after all.

JUDGE COLE: We'll forget that.

MR. GALLO: We'll explain how easy that was.

THE WITNESS: Since the issue =-- my only comment
was that I was in some disagreement with the difficulty that
Mr. Conway described it would take to install such a port.

BY JUDGE COLE:

Q I was going to ask what your recommendation as a
professional engineer with your experience in the field, what
your recommendation would be about the upper inspection port.

A My recommendation would be if it was, in fact, as
difficult as Dr. Conway described it, I would probably agree
with him. I don't really believe it's guite that difficult.

Q All right, sir, thank you. You mentioned the
difference between the D4 and the D5 steam generator with
the carbon steel plates versus the stainless steel and the D5
Is the problem with the carbon steel in the D4 associated
with the denting problem? Is that the principal concern?

A Yes.

Q Do you recall reading in the record testimony to
the effect that venting is not as serious a problem as it
was in the past? In fact,there are some statements in the

record that I recall that just denting is not a serious

|
|
|
|
|
|
{
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problem. Do you agree with that, sir?

A I agree that denting is not likely to be an
accident initiator type problem. I think it could be a
reliability problem, and in terms of requiring plugging of
tubes or additional inspection, if, in fact, it does develop,
it's going to be present at Byron 1. I don't see it as an
accident problem.

Q All riqght, sir, thank you. You listened to and/or
read the testimony on the technical fix that Westinghouse has
proposed and CeCo has apparently agreed to for resolving the
flow=-induced tube vibration problem.

A Yes, sir,

Q What's your professiocnal judgment of the adeguacy
of the technical fix, sir?

A I think if the data that we heard in the In Camera
Session in terms of the reduction or the benefit that the
tube expansion is expected to produce turns out to be the
case at Byron, it sounds to me like it should succeed.

Q All right, sir, thank you. Just one or two guick
guestions, sir. With respect to the tube rupture incident
at Ginna in which they experienced a flow from the primary
to the secondary of 700 plus gallons per minute, you read
the reports on that incident, did you not, sir?

A Yes, I did.

Q Do you know how long it took the operators at the
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plant to detect that tube rupture?

A I don't recall the length of time, Judge Cole.

Q Based upon your experience with the operation of
reactors, could you make some estimate as to a likely time
that that kind of a leak would have been detected from the
primary to the secondary?

A I would think it would be detected at the =-- by
radiation monitoring the air ejector very rapidly, within
a matter of probably seconds.

Q Do you know what the response of the operator

would be upon detection of that rupture?

A There is, of course, emergency operating procedures

They are called different things at different plants, but
when he identifies a rupture of that magnitude, he is
supposed to isolate that steam generator and equalize the
pressure.

Q All right, sir. With respect to the relative

frequency of single tube versus multiple tube ruptures, does

not this kind of a response to a single tube rupture, doesn't

that work against the possibility of having multiple tube

ruptures?
A It certainly makes them less probable, yes, sir.
Q Did you read the testimony of -- and listen to

the testimony of Mr. Hitchler the other day?

A Yes, I did.
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Q Do you recall in his testimony where he made
estimates of the steam generator tube rupture frequencies?

A Yes.

Q In his testimony, he -- based upon the statistical
evaluation of tube ruptures, he -- do you recall him
estimating that the frequency of a tube rupture in one of
the Byron units, either Byron Unit 1 or Byron Unit 2, is
about one tube in 33 years? Do you recall that, sir?

A Yes, sir, I wrote that number down in the margin
of his testimony before he made that statement.

Q Do you have any information that would dispute
that number, sir?

A No, I don't.

JUDGE COLE: That's all I have, thank you very
much.
BY JUDGE CALLIHAN:

Q One clarification, please. On page 5 of your
testimony you referred to probability, I think, is your word
of increasing numbers of events in s:eam generators.

A Yes, sir.

Q Is that normalized for the number of steam genera-
tors in service? 1In other words, it's a relative number or
1s it an absolute number that you're addressing -- absolute

value that you're addressing?

A Perhaps the probability was not the right word.
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That should have been used there, and perhaps I should have
used "likelihood." What I'm really addressing there is
that because of the tube degradation problems that have
developed over the past years, and coupling that with the
tube vibration problem of the preheater at Byron, that in
my view there is an increased likelihood that the Byron
plant would experience tube failure increased above and
beyond what might have been predicted had you looked at it,
say, in 1970.

So, it is a statement that I make for the
class of steam generator that's being looked at at Byron,
and it would be a relative probability, I guess, in answer
to your direct question,sir.

Q Perhaps my question is really more simpleminded
than that. Assume that more nuclear power steam generating
plants come online; more events of one type of another may
be anticipated just because there are more places for
those events to occur. My question was simply, is that
factor brought in as a normalizing factor in your statement?

A No. I was not looking at the number of events
in a year. 1 was really talking about the likelihood of

a given event at a given plant.
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Q I have a series of guestions on what you observed
at this hearing, what you thought the future might be, but
I certainly want you not to be repetitious, and I think
that subject has been pretty well covered in the last two
series, at least the last two series of questions. So I
will withhold and withdraw, and thank you as though you
were speaking to my inquiries.

JUDGE SMITH: Are there any questions based upon
Board questions?

(No response)

MR. GALLO: No questions.

MR. CGOLDBERG: No questions.

JUDGE SMITH: Do you want to go to that previous
issue?

MR. GOLDBERG: No, Judge.

JUDGE SMITH: Do we have any redirect?

MR. THOMAS: No, Judge.

JUDGE SMITH: Thank you, Mr. Bridenbaugh.

(The witness was excused.)

JUDGE SMITH: How long do we think Mr. Blomgren
will take?

MR. GALLO: My direct will be very short, about
ten minutes.

Whereupon,
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Q What is the number?

A The Byron secondary water chemistry control

program contains the fiqure 30 percent, which is consistent

with the EPRI Steam Cenerator Owners Croup secondary
water chemistry guidelines.

Q Mr. Blomgren, have you iiad occasion to read Mr.
Bridenbaugh's testimony?

A Yes.

Q Specifically Attachment, I believe it is, F, and
the reference in his testimony to the water chemistry

prccedures for Byron.

A Yes.
Q What is Attachment F to that testimony?
A Attachment F is titled "Commonwealth Edison's

November 17, 1982 Response to Rockford League of Women
Voters' Interrogatory No. 4." It is specifically the
response to Interrogatory No. 4, paragraph C.

Q Is that response a calculation of the status as
of that time of the Byron operating and water chemistry

procedures?

A Yes.

Q What was the date, again?

A The date was November 17, 1982.

Q Have you had occasion to reivew and update that
ligt?

A Yes, I have.
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Q Do you have a list in front of you entitled

"Current Status of Procedures Listed in Interrogatry No. 4

of C?2"

A Yes, I have that list.

Q Was this prepared under your supervision and
direction?

A Yes, it was.

Q What is the date of that list?

A that list was prepared as of April 12th, 1933.

Q And does this current status orf procedures

indicate the status in relation to what was reported in
Interrogatory 4C?

A Yes, 1t does.

Q Can you just summarize in general terms what the
current status is with respect to these procedures in terms
of differences with those reported in Interrogary 4C?

A In the answer to Interrogatory 4C that was pro-
vided in November of 1982, some 44 procedures were identi-
fied in a list and their status was identified as being
either approved in some draft form or as being identified
only. As of April 12, 1983, 26 of those procedures had
changed status; 13 of them had gone from the draft stage to
an approved station procedure stage; 8 had gone from an
identified status to a draft status; and 5 had gone from

an identified status to approved.




10joy5

UELL R

01002

PINGAD CO BAYONNE. N 4

n

12

13

22

23

24

25

6515

Q Locking at this current status, when would you
expect that the operating nrocedures would be completed by

in terms of their status?

A The remaining procedures will complete before
fuel load.

Q How about the chemistry program description?

A The secondary chemistry program descriptions

specifically for the steam generator water chemistry
program is complete and aporoved at this time. One
procedure, NRC/Regulatory Program, which is identified on
this list as BPD 300-2, would be completed upon receipt

of the final technical specifications for the plant.

Q When would that be?
A That would be sometime before fuel load.
Q And when would the chemistry system description

be complete?
A Those would also be completed before fuel load.
Q And finally, the chemistry procedures shown on
the second page.

A Those will also be completed before fuel load.

Q I believe you indicated to me that there were one

or two minor typographical errors on the status report.
A Yes, there are. There is one procedure in the
operating procedures section. The number is BOPAF-3,
JUDGE SMITH: Are you going to bind this in?

MR. CALLO: I am going to move so, yes.
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BY MR. GALLO:
Q What i3 the correction?
A F-3. The approved date was typed in as 9/3/72.
It is 9/3/82. 1In Section No. 2, procedure No. BPD=200-2

should read 200-7.

Q Is the status report otherwise current and
complete?

A Yes, it is.

Q Let me ask a different question., Strike the last

guestion and answer.
Is it otherwise accurate and complete?
A Yes, it is.
MR. GALLO: Judge, at this time I would like to
move into evidence and have bound into the transcript
the current status of procedures listed in Interrogatory
number 4C. It is a two-page document that Mr. Blomgren
has been testifying from.
JUDGE SMITH: Are there any objections?
MR. THOMAS: When was this document prepared?
THE WITNESS: This was prepared April 12, 1983,
MR. THOMAS: Has this been served on anvbody
prior to this time or is this the first public =-- is this
the first distribution of this document to the parties,
to your knowledge?

MR. GALLO: It is the first distribution. I can
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3.

CURRENT STATUS OF PROCEDURES LISTED IN INTERROGATORY NO. 4C

The following is a listing of the Bvron Operating and Chemistry Procedures or documents
which concern the steam generators, their water quality, and chemistry ccntrol. Each
procedure is identified as to whether it has been written, drafted or identified. The
procedures are as follows:

Operating Procedures

Procedure

Number

BOA SEC-8

BOG CD-3
BOP PS-3
BOP PS-5
BOP SD-1
BOP SD-2
BOP AF-2
BOP CF-8
BOS 7.2.1-1

BOS 4.5.0-1a
BOS 4.7-1A
BOS 7.2.1-1A

Procedure Name

Generator Condition Monitor Trouble
S/G Hi Conductivity/Operating
Limitations

Placing S/G in Wet Lav-up

S/G Blowdown Sample

S/G Monitoring

Start-up of S/G Blowdown
Shutdown of S/G Blowdown
Placing the S/G in Wet Lav-up
Main Feed System Chemical Feed
S/G Press/Temp Limitations with
Primary or Secondary Coolant less
than 70°F

S/G Inoperable

RCS Chemistry Surveillance

S/G Press/Temp Limit Exceeded
ASME Surv. Requirements for S/G's
S/G Inspection Shutdown

S/G Tube Inspection

S/G Inspection Frequencies

S/G Eddy Current Examination

Chemistry Program Descriptions

BPD 100-3
BPD 100-4

BPD 100-5
BPD 100-7
BPD 100-8
BPD 200-1
BPD 200-2 7
BPD 300-2

Flushing )
Secondary Chemistry Program

Hot Functional Program
Circulating Water Program
Post Accident Program
Quality Control Program
Data Management Program
NRC/Regulatory Program

Chemistry System Descriptions

BCD 200-1
BCD 200-2
BCD 200-3
BCD 200-4
BCD 200-5
BCD 200-6
BCD 300-2
BCD 300-3
BCD 300-5
BCD 3006-7
BCD 300-10
BCD 300-14

Condensate

Feedwater

Heater Drain

Main Steam

Steam Generator Blowdown
Condensate Polishing
Auxiliary Feedwater
Auxiliary Steam

Chemical Feed

Circulating Water

Make-up Demineralizers
Process Sampling - Secondary

Current Status
In Int. 4C
Approved Draft Identified Status

2-26-83 Identifi

Deleted 1-10-83

1-83 ' Identifi
Identifie
p X Identifi
X X Identifie

Identifie

Identifie
Identifie
Identifie
Identifie
Identifie

HKAAARAAAANA

In Draft
In Draft
in Draft

<R A

X In Draft
X 'n Draft
X Identifie

In Draft
In Draft
In Draft
In Draft
In Draft
Identifie
In Draft
In Draft
In Draft
X In Draft
In Draft
Identifie

A AR AAAANA




. Page 2

4. Chemistry Procedures

Current Status

* - BCP 400-T35 has been deleted, T32, T33 now cover this.
+ - Not listed previously in answers to Interrogatories.

# - Listed as approved in Int. 4C, that was a tvp@, should have been listed in Int. 4C as In Draft

The following are the personnel which assisted in compiling this list:

Tom Jovce - Operating Department

Don Goldsmith - Rad/Chem Department
Steve Barrett - Bvron Station Chemist
Jim VanLaere - Rad/Chem Supervisor

‘ Procedure In Int. 4C
Number Procedure Name Approved Draft Identified Status
BCP 300-9 S/G Tube l.eak Detecticon X In Draft
BCP 300-10 Secondary System Air Inleakage X Identified
BCP 300-11 Condenser Tube Leak Detection Identified
BCP 400-T22# Operational/layup Data Form X In Draft
BCP 400-T32%*+ Chemical Addition Request Form +
BCP 400-T33*+ Chemical Addition Log +
BCP 400-T37 S/G Blowdown Data Form X Identified
BCP 400-T42+ S/G Lavup Data Form +
BCP 400-T51+ Condensate Data Form X +
BCP 400-T52+ Main Steam Data Form X *
BCP 400-T53+ Heater Drains Data Form X +
BCP 400-T54+ Feedwater Data Form X s
BCP 400-T55+ Secondary Chemistrv Surveillance X +
Data Form

BCP 760-1 Limitations and Actions X Identified
BCP 700-2+ Chemical Addition to Plant Systems X +
BCP 400-T35 Chemical Addition to the Secondary Side Deleted Identified
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BY MR. GALLO:

Q Finally, Mr. Blomgren, we have had a lot of
testimony about the upper inspection port as described in
the SAI report and whether or not such a port has been
installed in the D4 steam generators in Unit 1 at Byron.
Can you tell me whether or not such a port has been
installed in the steam generators, Unit 1, at Byron?

A Byron Unit 1 does have the inspection vorts
referred to in the SAI report at the too tube support

plate to inspect the top tube support plate and U-bend

region.
Q And do you know when that was done?
A That modification was done over a pericd of

time in late 1978, was completed in early 1979.
Q Do you know how the upper inspection port was

installed in those steam generators?

A Yes, I do.
Q What is the basis for yvour knowledge?
A I have reviewed the procedures that were used to

install that upper inspection port.

Q Did you have the advice of any individual from
Westinghouse on that guestion?

A Yes. I also talked to the individual from
Westinghouse that actually did do the installation on the

Byron site.
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Q And who is that?

A Mr. Lloyd Hall.

Q Based on that discussion and your review of
procedures, are you able to describe how the installation

was affected of the Byron steam generator Unit 1?

A Yes.
Q Would yvou do so?
A The upper inspection ports that were installed

on each steam generator at Byron were installed -- they

are 2-1/2 inch holes that were drilled in the steam
generator shell, and prior to drillinc .the hole through

the steam generator shell, a nortion of the shell was
machined in such a manner that it will receive a gasket and
a blind flange. So there was no cutting or welding or
anything that needed to be done to install those upper

inspection ports.

Q You say the hole was essentially drilled; is that
correct?

A Yes, sir, it was drilled.

Q Was a torch or any heat device used at all?

A No, sir,.

Q Do you know whether or not this process you

described disrupted the stress relief properties of the
steam generator?

A No, The temperatures that one would see in
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drilling would not come anywhere close to approaching the

temperatures it would require to disrupt the stress relijef.
MR. GALLO: That's all I have, Your Honor.

JUDGE SMITH: Do you have cross-examination, Mr.

Thomas?
CROSS=-EXAMINATION
BY MR. THOMAS:
Q Have you informed Dr. Conroy of this?
A No, I have not, but I'm sure Mr. Hall will.
Q How is it that you could have it since 1978 and

not know about it until today, or whenever you learned of
it?

A When I was on the earlier panel I was uncertain
as to whether or not that specific vort was installed on
the steam generators on Unit 1. I was aware that it had
been done on Unit 2 because I insnected those.

0 You had nct inspected Unit 17?

A I had looked at both of the steam generators, but
I at that point was not very certain in my mind as to which
one I was looking at, whether it was Unit 1 or Unit 2, when
I recalled those specific ports.

MR, THOMAS: 1 have nothing further.
JUDGE SMITH: Mr. Goldbergq.

MR, GOLDBERG: No guestions.
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BOARD EXAMINATION
BY JUDGE CALLIHAN:
Q How many ports are there?
A There is one port in each steam generator.

JUDGE SMITH: Thank vou. You are excused.

(The witness was excused.)

JUDGE SMITH: Is there any further business?

MR. THOMAS: Yes, Judge. I want to make it clear
at this point, if it is not already clear, that Intervenors
object to closing the record on this issue on the grounds
that this issue as identified here is still an unresolved
safety issue, and also because of the evolving or develop-
ing status, let's sav, of the tube vibration problem, and
so I wanted to make that clear, that we object to closing
the record on this issue given what we think is its uncer-
tain status.

JUDGE SMITH: Anything further?

MR. GALLO: Do you reqguire a counter-argument
on that point?

JUDGE SMITH: GCo ahead; argue.

MR. CALLO: I would just like to observe that I
believe the record amply demonstrates that the record
should be closed on the issue. While it is true that there
are still matters outstanding with respect to yet to be

performed on the flow-induced vibration issue, there is
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ample evidence in this record to substantiate the
proposition that enough is known now to serve as a licens-
ing basis for the Byron steam generators and appropriately
close the record.

JUDGE SMITH: Mr. GColdberg.

MR. GOLDBERG: Yes, Judge, I would agree. In
fact, I anticipated Applicant to move that the record be
closed for the purpose of establishing a finding schedule,
which I thought might be one of the procedural ratters we
would take up now.

With regard to the opened status of the unre-
solved status of the unresolved safety issue, I think we
have had ample testimony on the technical resolution, and
I think the testimony reflects what essentially remains
is the memorialization of that in an official staff
document.

Moreover, there is ample case law for the
proposition that notwithstanding the pendency of a
so-called unresolved safety issue, that if an adequate
justification for interim operation exists and has been
demonstrated, that it is not a barrier to the grant of an
operating license.

I think we have had ample testimony regarding
the proposed tube vibration modification to enable the

Board to reach reasoned findings about the acceptability
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of such a modification.

JUDGE SIlITH: The Board will take the motion
under advisement.

MR. THOMAS: Judge, I have two other matters.
One is very technical and it involves the ALARA issue, and
I raise chis because I know you said at the beginning that
we want to close the record on everything but, vou know,
what we are going to do the week of May 23rd.

The only point regarding the ALARA -- and I do
not even know if the Board remembers this, but there is
a question of cne of Dr. Morgan's graphs. Mr. Rowsome,
who 1s not here and I believe really should be here for
resolution of that yraph, has proposed a stipulation.

I would just like to leave the issue of that one
graph open so that we can resolve it when Mr. Rowsome is
here, not for the purpose of introduction of any more
evidence or testimony or anything like that, just that
issue.

.. 3E SMITH: The difficulty with both your
earla biss, and vour present motion is what do we do
about proposed findings? We would have to start that now.

MR. GALLO: I assume that is the order cf the
Board based on yesterday's rmling. Am I incorrect on
that? That is why I did not move to close the issue. I

thought the Board ruled yesterdav that at close of the
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hearings today, the only outstanding iscues were those
scheduled for the end of May, and findings would automa-
tically begin to be drafted and filed 30 days thereafter.

JUDGE SMITH: This certainly was our objective.

MR. THOMAS: That was my understanding, too, on
those issues that are closed. I guess with regard to the
graph, it =-- you know =--

JUDGE SMITH: 1t is not necessarily inconsistent
that the Board would reserve jurisdiction over the subject
matter of your original motion and issue an initial
decision or a partial initial decision and resolve the
issue up to date, so that can be done. I do not understand

what we would do about Dr. Morgan's graph at all.

MR. THOMAS: 1If you could continue jurisdiction =--

perhaps we can resolve this before the next session if I

were to submit to the Board the graph =-- maybe Mr. Rowsome

and I can work it out pursuant to stipulation, too. That is

also a possibility. I do not want to cut it off.

JUDGE SMITH: I don't recall the graph.

MR. GOLDBERCG: Let me also say I am familiar
with the Staff position on it. The Staff position is we
have no objection to its appearance in the record for
illustrative purposes, but not for evidentiary purposes,
and that has been and remains our position, and the matter

really is maybe ripe now.
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In any event, I think we ought to close the
record on the issue subject to Mr. Thomas =--

JUDGE SMITH: Why is the matter still pending?

MR. THOMAS: It is still pending because Dr.
Mcrgan had to run out at the roint -- remember, it is the
one on the blackboard.

JUDGE SMITH: O©Oh, that.

MR. THOMAS: Yes. And then it was the --

JUDGE COLE: The equation, not the graph.

MR. THOMAS: The equation. And then it was
transferred to a piece of paper.

JUDGE SMITH: What is your position cn it?

MR. GALLO: It seems to me =-- mine is one of
compromise. Why don't we order that the findings on this
issue be commenced with the close of the hearing today,
and allow, if they can stipulate by the next hearing,
allow them to add that to the record at that time.

JUDGE SMITH: You do not object to it being in.
For the life of me, I do not “now what kind of finding we
can make on that piece of paper, but if no one objects to
it, fine, put it in. I don't know what finding we can make

on- 1L,

MR. GOLDBERG: We have no objection to its |

]

appearance for illustrative nurposes, that is, to illustrate

|

the point that Dr. !Morgan was making, but not evidentiary
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Thomas has the information back at his office and did not

bring it. This graph paper is separate from the formula.

You specifically in the record asked to have this untered.

JUDGE SMITH: That is different. We switched
subject matters.

MS. JOHNSON: So we can just send vou this; is
that right?

JUDGE SMITH: I don't remember it.

MS. JOHNSON: It is here and you did ask for it.
I believe you do not have a copy of it. Dr. Morgan sent

it to us because he ran out without it.
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MR. GALLO: The only thing I had besides your
item is my colleague has a report on the emergency planning
issue. You can go first.
MR. THOMAS: Okay, thank you.
Judge, I was handed this morning a motion on

behalf of Jane Whicher with regard to the QA.

JUDGE SMITH: I wanted to bring that issue up, too.

MR. THOMAS: This is a motion to allow the
testimony =--

JUDGE SMITH: Is it in writing?

MR. THOMAS: Yes.

(Counsel distributing document.)

JUDGE SMITH: Did she file it with the Secretary
of the Commission?

MR. THOMAS: Her letter does not address that.

JUDGE SMITH: She should do that. 1It's a written
motion and it will have to be treated as a written motion.
She did, all right.

MR. THOMAS: It is on the list, apparently.

JUDGE SMITH: She moves to shorten the time for
responses. Okay. I wanted to suggest to the parties that
the regulatory time for response not be followed here.

MR. THOMAS: May I raise one additional point in
that regard? In the letter she asks that 1 bring this to the

Board's attention, and she also asks that the Board rule on
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’ MR. GALLO: With the excellence of our lawyers,
. 2  we should all agree to do it by next Friday.
3 MR. GOLDBERG: I'm not prepared to state that right

now. I will shorten the 15 days to 10 days. I just think

wm

it's too important an issue to be given cursory treatment.
6 I think the suggestion here for five days is really a

7 little, you know --

8 JUDGE SMITH: A week from Friday is almost 10 |
9 days. 1Is eight days, I guess. So how about a week from Mondayg
10 MR. GOLDBERG: That would be May 9th? |
" MR. THOMAS: Yes, May 9th.

12 MR. GALLO: The Board has to have enough time to

13 rule on this.

:

|

JUDGE SMITH: Would you plan to submit the Staff's
15 investigation results?

16 MR. GOLDBERG: This has developed so quickly, and

Ta0

13 I have really not had an opportunity to confer with the

ronm

12 principals.

oro002

|
19 JUDGE SMITH: When responses come in, you should 1
20 be aware that the Board is already generally familiar with

21 the law on reopeninj the record. Where we need help is :

PEINGAR <O BATONNE. N

23 of the allegations.

2: comments on the safety significance -- the factual significance
i
|
24 MR. GOLDBERG: Given that, I would say that that

25 is even more an ambitious prospect to be completed. 1 was

|
]
|
i
|
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all the latitude you need.
. 4 MR. GOLDBERG: I'll do my best.
JUDGE SMITH: Sure.

MR. GALLO: We'll have our response in the Board's

: hands by the same date.

’ JUDGE SMITH: So necessarily, then, the QA/QC

: remains open. Let's then have -- the Board wants to remind

. all the parties that any icsues not briefed on proposed

’ findings and conclusions of law will be deemed to be waived
" perhaps, 1f we elect to, but the parties are subject to that
" ruling.

b MR. THOMAS: Thirty days --

13

JUDGE SMITH: Is the 30-day previous stipulation,

PN

is that still agreeable to the parties?

MR. GOLDBERG: Forty days best effort --

. (Laughter.)

é i There is a staggered briefing schedule and it is
g i for a reason. Under the rules, =--

. 9 JUDGE SMITH: The problem is not the 40 days, but
é 20 | the best effort is the problem. I have never participated

4 in an order like that. You always have the option of moving

PENGAD

22 | for a greater time if you need it.
23 MR. GOLDBERG: I'm getting beaten here today.

24 JUDGE SMITH: The regulation doesn't say best

2% | effort. 1t's not a traditional approach.
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MR. THOMAS: I know.

MR. GALLO: Let's start Tuesday.

JUDGE COLE: The witness cannot be there on Tuesday.

JUDGE SMITH: Assume we start Tuesday and we
conclude by Wednesday night. What do we do? That's why I
would like to lead off with the Staff.

MR, THOMAS: 1I don't think there's any danger of
concluding Wednesday night. We have hydrology, we may have
QA, we have Levine coming back =--

MR. GALLO: We have Class 9.

JUDGE SMITH: 1If the parties are confident that
the hearing will stretch until Friday, then that's fine.

We would prefer to start off Monday afternoon. Can you
make that, even with inconvenience?

MR. THOMAS: We will make some arrangements, one
way or another we will be here. Was that 2:30?

JUDGE SMITH: 2:00 o'clock.

MR. GALLO: My colleague has a report on the
emergency planning status.

YR. GOLDFEIN: Mr. Bielawskl informed me this
morning that he and Mr. Savage have agreed to a stipulation
for admitting certain affidavits into evidence, based upon
the conditions in the stipulation, and he will be sending a
copy on Monday to Mr. Goldberg, and if Mr. Goldberg agrees

to it we would then propose to send the Board a copy c¢f the
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stipulation in the attached affidavits. And upon your
approval, we would then send the whole packet to the
reporting service to be bound into the transcript, if that
meets with your approval.

JUDGE SMITH: I don't know that's going to work.
However, it can be accepted as an exhibit. That suggests
another problem. That means, then, that with the acceptance
of that stipulation, the record on emergency planning will
be closed.

MR. GOLDFEIN: That's our understanding.

JUDGE SMITH: So then, does our ruling on the

proposed findings include emergency planning?

MR. GOLDFEIN: Yes, that would be our understanding|

JUDGE SMITH: Okay. So why don't you just serve
it with a motion that it be accepted as an exhibit, eviden-
tiary exhibit, and we will rule on it on that basis.

Anything further?

Do we still have the option of visiting the site?
Has it been worked out with the Intervenors? Do you have a
representative who 1s going to go?

MS. JOHNSON: Yes, Paul Holmbeck.

JUDGE SMITH: 3:15, is that satisfactory to
everybody? At the site, at the operating gate. 1Is it open
to the media, to the press?

VOICE: Iwuld prefer a minimum number if possible
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