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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of: : Docket Nos.:
COMMONWEALTH EDISON COMPANY : 50-454 QL
(Byron Nuclear Power Station Unit 1) :

COMMONWEALTH EDISON COMPANY : 50=455 OL

(Byron Nuclear Power Station Unit 2) :

United States District Courthouse
211 South Court Street
Rockford, Illinois

March 7, 1983

The hearing in the above-entitled matter

convened, pursuant to notice, at 2:30 P. M.

BEFORE:

IVAN W. SMITH,
Administrative Judge

DIXON A. CALLIHAN,
Administrative Judge

RICHARD F. COLE,
Administrative Judge

APPEARANCES:

On behalf of Licensee, Commonwealth Edison
Company:

VICTOR COPELAND, Esgq.

JOSEPH GALLO, Esq.
MICHAEL MILLER, Esq.

SONNTAG REPORTING SERVICE, LTD.
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Isham, Lincoln & Beale
Three First National Plaza
Chicago, Illinois 60602

On behalf of Nuclear Regulatory Commission
Staff:

STEVEN GOLDBERG, Esgq.
RICHARD RAWSON, Esq.

On behalf of the Intervenors:

BRYAN SAVAGE, Esq.
JANE WHICHER, Esq.
DIANE CHAVEZ

PAUL HOLMBECK
BETTY JOHNSON

SONNTAG REPORTING SERVICE, LTD.
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JUDGE SMITH: 1Is there any preliminary business?

MR. COPELAND: Not at this time, your Honor.

MS. WHICHER: Judge Smith, if I may represent to
the Board, on behalf of the Intervenors, there are parties
who were meeting this morning in Chicago on the emergency
planning issue who have not yet arrived back in Rockford;
and we are in the process of negotiating changes in the
proposed schedule becsuse of some witness inability
problem, and I suspect we may be able to report to the
Board later this afternoon on these issues.

JUDGE SMITH: That's fine. Thank you.

You may proceed with your cross examination.
CROSS-EXAMINATION ON BEHALF
OF INTERVENOR DAARE/SAFE
BY MS. CHAVEZ:
Mr. Carlson, for preheat-type steam generators, was a
feedwater bypass system developed and implemented to
reduce the possibility of bubble collapse water hammer
occurring in the preheat section?
(WITNESS CARLSON) Yes, that is correct. Westinghouse
conducted an experimental program to investigate the
possibility of bubble collapse water nammer in a preheater
of preheat-type steam generators.
Byron has the subtype referred to as counterflow

prenheat steam generators.

SONNTAG REPORTING SERVICE, LTD.
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A one-eighth scale model of the preheat section was
fabricated and tested in Pittsburgh.

The results of that test pregram led to the
development of the feedwater bypass system.

Did Westinghouse recommend two possible modifications to
reduce the potential for a preheat water hammer, a
feedwater bypass system and the temperature pegging
system?

(WITNESS CARLSON) In the documentation that was sent to
2ustomers with preheat steam generators, of which Byron is
cne, two alternate approaches were proposed as a means of
addressing the potential for bubble collapse water hammer
in the preheater.

In every case, to my knowledge, except cne, the
customers with preheat-type steam generators elected to go
with the feedwater bypass system, including Commonwealth
Edison at Byron.

The other alternative that you msntioned is referred
to as temperature pegging, which is going to be
implemented at one plant, the Virgil Summer station.

Were these two modifications recommended as a result of
the test program you identified in Response 7 on Page 7 in
your testimony, which Westinghouse undertook in 1977 and
19787

(WITNESS CARLSON) Yes, the answer to Question 7 makes

SONNTAG REPORTING SERVICE, LTD.




oW N

©C W oo ~N O W

12
13
14
15
16
17
18
19
20
21
22
23
24
25

1047

reference to that test program which was used -- which was
conducted to develop == to investigate the possibility of
water hammer in a preheater region,

Thank you.

If it's possible to respond yes or no to my
questiuns, that would probably speed up the process; and I
will be touching on the points that you have just brought
up later on. Okay?

In 1977 were you employed in the design of the
high-pressure water hammer test facility involved in this
program?

(WITNESS CARLSON) The actual test program was conducted
in 1977 for bcth subtypes of preheat steam generators.

The design work, the thermal and hydraulic design,
of the preheater region and the actual fabrication took
place approximately in 1976.

Were you responsible for the thermal hydraulic design of
the test section ir the test vessel?

(WITNESS CARLSON) That's correct.

Did you design the one-eighth scale test models used to
simulate the preheat steam-type generator such as the
model employed at Byron?

I did the thermal and hydraulic design work on the test
sections, the one-eighth scale model test sections.

Dia you supervise the related testing program?

SONNTAG REPORTING SERVICE, LTD.
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(WITNESS CARLSON) I wa: responsible for the day-to-day
testing of those test s:ctions while the testing was in
progress.
Did the test use electrically-heated heater rods in place
of steam generator tubes?
(WITNESS CARLSON) That's correct.
Do you know of what material the tubes were constructed?
(WITNESS CARLSON) The tubes =-- by tubes I assume that you
The rods.
(WITNESS CARLSON) The electrically-heated rods?
Yes,
(WITNESS CARLSON) I am not certain.

Based on my recollection, the outer covering of

these electrically-heated elements were stainless steel.
Can you give a general description of the preheater test
sections and the test vessels?

MR. COPELAND: Your Honor, I wculd like to
object to this line of questioning.

It clearly has to do with a water hammer occurring
in the test program that took place for study of a water
hammer in a preheater section, which is beyond the scope
of this contention.

MS. CHAVEZ: Your Honor, as a result of this
test program, Westinghouse recommended the use of the

auxiliary bypass system, which is directly relevant to the

SONNTAG REPORTING SERVICE, LTD.
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question; and I want to show the connection and the scale
of testing that was dcne on the preheaters and the bypass
section in these tests.

JUDGE SMITH: Objection overruled.

(WITNESS CARLSON): Would you please repeat the
question?

BY MS. CHAVEZ:

Q Yes.

Can you give a general description of the preneater
test sections and the test vessel?

A (WITNESS CARLSON) Yes. The test section, as has been
mentioned, was a one-eighth scale representation of the
preneater region of the preheat steam genera%or.

In addition to the preheater region, it simulated
the part of the steam generator on the other side of the
partition plate.

The partition plate divides the lower part of the
Steam generator vessel into two parts, two halves, with
the preheater on ore side and the hot leg side on the
other side of the partition plate.

On the preheater side we simulated the main
feedwater nozzle of the preheat-type steam generator.

This scale model was enclosed in a test vessel,
which was capable of operating at steam generator == full

8izzd steam generator conditiuns.

SONNTAG REPORTING SERVICE, LTD.
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The heater rods that we have referred to now a few
times penetrated the lower part of this test vessel
through a massive flange and then further the heater rods
were connected to the electrical power supply.

The test vessel was approximately 10 feet or so
high.

The test section -~ the one-eighth scale models were
approximately two-and-a-half feet high in the lower part
of the test vessel.

The facility included a significant amount of
instrumentation to monitor variables such as the water
level inside the test vessel with respect to the test
model, temperatures of the fluid inside the test vessel
and also in the main feedwater nozzle entering the test
vessel.

Pressure instrumentation of two types were included:
Instrumentation to measure the absolute pressure within
the test vessel and, also, piezoelectric pressure
transducers to measure pressure pulses as might occur ==
as would occur following a water nammer event,

The instrumentation was connected to an elaborate
arrangement of data recording equipment, tape recorders,
Visicorders, which would allow to monitor the activity in
the test vessel while the test was in progress.

That would allow us to modify the conditions from

SONNTAG REPORTING SERVICE, LTD.
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test to test if we determined or saw signs of interest.

The tape-recorded data was analyzed after the test
in great detail. Some of the data was connected to tape
recorders run at high speed; specifically the data from
the piezoelectric pressure transducers. Other data was
collected on another Visicorder run at a slower speed.

The overall purpose of this program was, first of
all, to determine whether it would be possible to produce
bubble collapse water hammer.

At the beginning of this program, we had no evidence
that we could.

The second objective of the program was to determine
the important parameters, as far as the water hammer
phemonenon was cgncerned, and then use that data, that
information, to develop a modification for the full-sized
steam generator.

Mr. Carlson, in a typical preheat steam generator, where
is the entrance to the auxiliary feedwater nozzle located
in relation to the preheater and the main feedwater
nozzles?

(WITNESS CARLSON) Well, to place things in perspective
nhere and just to make sure there is no confusion, the main
feedwater nozzle in the full-size unit and in the test
facility was located near the bottom of the vessel above

the tube sheet.

SONNTAG REPORTING SERVICE, LTD.
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In the full-size unit, the auxiliary nozzle, which
is a smaller nozzle, is located in the supershell, in the
upper part of the steam generator.

Now, in the test facility =-- as I indicated betore,
the objective of this test facility was to investigate
bubble collapse water hammer in the preheater region of
preheat-type steam generators.

In the test model, the auxiliary nozzle was
simulated by a separate nozzle near the bottom of the test
facility entering -- through which water would enter near
the bottom of the test section.

Q S0, in other words, the auxiliary nozzle in the test
section was located beneath the main nozzle, contrary to
actual conditions in a full-size steam generator, because
the desigr of the test was to measure the possibility of
preheater bubble collapse in the preheater section and not
to simulate the conditions in a full-sized steam
generator?

MR. COPELAND: Objection.

It's a compound question.

(WITNESS CARLSON): Could you simplify the
question, please?

BY MS. CHAVEZ:

Q Well, correct me if I am wrong, but the water hammer tests

conducted were not designed tc simulate the conditions

SONNTAG REPORTING SERVICE, LTD.
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throughout a full-sized steam generator preheat generator;
is that correct?

(WITNESS CARLSCN) That is not correct in the sense that
the -~ with respect to investigating bubble collapse water
hammer in the preheater region, the placement of the
simulated auxiliary nozzle near the bottom of the test
section is a more conservative location than a
corresponding =-- than an auxiliary nozzle corresponding to
the -- located corresponding to the auxiliary nozzle in
the main steam generator, and the reason for that is that
in the full-sized steam generator, in crder for water
introduced in through the auxiliary nozzle to reach the
preheater -- and, as I indicated, it's the bubble collapse
water hammer in the preheater that we were interested in.

In the full-sized steam generator, the water has to
flow down an annular passage between what is referred to
as the wrapper and the steam generator vessel, an anaular
passage.

Now, in the full-sized steam generator, in making
that move from the upper nozzle to the preheater, the
water would heat up, and we know from our experimental
Wwork that the occurrence of bubble collapse water nammer
is dependent on feedwater temperature.

Mr. Carlson --

(WITNESS CARLSON) May I finish my point, please?

SONNTAG REPORTING SERVICE, LTD.
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All right.

(WITNESS CARLSON) In the full-sized unit, then the
feedwater, which has been introduced through the auxiliary
nozzle, is heated up before it reaches the preheater
region.

Now, in our test model, we injected the feedwater
below the preheater region, so that it did not have an
opportunity to heat up. It would enter the preheater
region without any heating, and, therefore, would be more
likely to result in bubble collapse water hammer: and I
might say, too, that in all that testing that we did with
the simulated auxiliary nozzle, we were not able to
produce any water hammer.

Mr. Carlson, I understand that the test was set up for the
purposes of investigating preheater water collapse water
hammer potential.

What I am trying to establish is whether or not
there was any testing or operation done by Westinghouse,
following the preheater water hammer tests or during them,
which led it to conclude that the bypass system would be
successful in minimizing preheater water hammer without,
in turn, inducing water hammer in the bypass system
itself?

(WITNESS CARLSON) Well, you said in your question there,

"preheater water hammer."

SONNTAG REPORTING SERVICE, LTD.
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Right.

(WITNESS CARLSON) That was the objective of the test.

Mr. Carlson, you are anticipating my questions, though, in
your response.

What I am trying =--

MR. COPELAND: Your Honor, I object to this
badgering of the witriess. She is arguing.

JUDGE SMITH: 1It's not badgering. She is trying
to explain to him what her objective is.,

MS. CHAVEZ: That is right.

If you can restrict yourself to responding strictly
to my questions in the future.

My next question will reach a further cbjective,
which would show you what I wanted -~ what direction I am
going.

(WITNESS CARLSON): Woulu you repeat your
question, please?

MS. CHAVEZ: Okay.

BY MS. CHAVEZ:

~

Whether any testing or operation done by Westinghouse
following the preheater water hammer tests or during these
tests which led it to conclude that the bypass system
would be successful in minimizing preheater water hammer
without, in turn, inducing water hammer in the bypass

system itself?

SONNTAG REPORTING SERVICE, LTD.




w N

E

O W o ~N o W

1
12
13
14
15
16
17
18
19
20
21
22
23
24

25

1056

(WITNESS CARLSON) Well, there seems to be two parts to

your question there.

The first part I agree with. purpose of the
test program was to investig -~ * hammer in the
preheater.

But then the ' st nere is what throws me.
Okay. Let me repe. .stion.

Was there an, -ting or operation daone by
Westinghouse in these tests which led it to conclude that
the bypass system would be successful in minimizing
preneater water hammer without, in turn, inducing water
hammer in the bypass system itself?

(WITNESS CARLSON) There was no testing, as part of that
program, to investigate the possibility of bubble collapse
water hammer in the bypass line.

Was there any testing done following those test programs
to investigate the possibility of bubble collapse water
hammer occurring in the bypass line?

(WITNESS CARLSON) That type of water hammer in piping was
the subject of testing which I refer to as being conducted
in 1975, I believe.

Prior to the program to investigate bubble collapse
water nammer 1in preheaters, Westinghouse was involved in
investigating bubble collapse water hammer in feedwater

lines associated witnh feed ring-type steam generators; and

SONNTAG REPCRTING SERVICE, LTD.
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that testing -- and I -~ that testing is applicable to the
bubble collapse water hammer that occurred in the KRSKO
plart.

Is that the only testing which Westinghouse has conducted
which it might apply to determine as to whether or not
there war a possibility for bubble collapse water hammer
in the preheat -- I mean bypass line?

(WITNESS CARLSON) The invastigation of bubble collapse
water hammer associated with the feedwater lines of the
feed ring-type steam generator was conducted over a period
of a year or so.

It was initiated as a result of the water hammer
incident at Indian Point 2 in 1973, which is a feed
ring-type steam generator.

So, in other words, Westinghouse, aside from using the
results of test programs associated with feed ring-type
Ssteam generators, have not done any further testing about
the water hammer potential of the bypass line?

(WITNESS CARLSON) Well, there was a major effort involved
in dealing with the bubble collapse water hammer in the
feedwater lines, specifically near the steam generator, in
response to the Indian Point incident, and that
development lea to modifications of the preheat-type steam
generator, such as the J tubes, which Mr. Serkiz mentioned

last Friday.

SONNTAG REFORTING SERVICE, LTD.
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So until the KRSKO event occurred, there was no real
motivation to investigate further bubble collapse water
hammer in lines because we felt that that is under
control.

Q Mr. Carlson, the test that you referred to at Indian Point
was, again, a feed ring test.

So I take it that your response to my question, as
to whether or not there was any other information that
Westinghouse used in determining that water hammer was not
a potential problem in the bypass line, is no ==

MR. COPELAND: I object to the question.
BY MS. C4AVEZ:
Q -=- 15 that correct?
MR. COPELAND: She has changed the premise to
the -- from testing to information in that question, and I
would like it cleared up.
MS. CHAVEZ: Okay. Let me use the word testing
throughout then.

(WITNESS CARLSON): Would you repeat your question,

please?
BY MS. CHAVEZ:
Q Can you give me a yes or no response on this question?

Aside from the feed ring-type steam generator tests,
did Westinghouse use any other information in determining

that it was not -- that water hammer was not a potential

SONNTAG REPORTING SERVICE, LTD.
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problem in the bypass line of counterflow steam
generators?
(WITNESS CARLSON) The information that we had in relation
to whether or not bubble collapse water hammer would occur
in piping systems, such as the KRSKO bypass line, is based
on what I believe is pertinent information developed in
response to the bubble chllapse water hammer in the
feedwater lines, particularly near the nozzle, that was
collected for the preheat-type steam generator.

JUDGE SMITH: That is the Indian Point?
(WITNESS CARLSON) (Continuing.) That's Indian Point, yes.
I might -- yes, that's true.

I might alsc say that -- and I guess I have
indicated this to a certain point -- as a result of the
Indian Point incident, this testing work that was done in
1975, 1976, recommendations were developed to deal with
the potential for bubble collapse water hammer in preheat
steam generators -- pardon me =- in feed ring-type
generators; and those modifications =--- one of which is to
administratively control feedwater flow, another is the
installation of J tubes on the feed ring -- they have been
tested in plants other than Indian Point.

So I feel that we have a significant bhody of
information on the phemonenon of bubble collapse water

hammer in pipe.

SONNTAG REPORTING SERVICE, LTD.
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BOARD EXAMINATION

BY JUDGE COLE:
Mr. Carlson, the Indian Point steam generator, that's not
2 preheat type?
(WITNESS CARLSON) That isn't, that's true. It is a feed
ring-type steam generator.
So the information you collected on the Indian Point would
be related to preheat generators only with respect to the
pipelines coming in?
(WITNESS CARLSON) That's correct.
Okay.
(WITNESS CARLSON) The point I am trying to make is that
the data and information that we have collected for the
piping associated with main feedwater line on feed
ring-type steam generators is applicable to the KRSKO-type
water hammer which also occurred in piping.

JUDGE COLE: Okay.

BY MS. CHAVEZ:

Q

Mr. Carlson, I am not disputing the fact that that test
information may or may not be applicable to counterflow
preheat-type steam generators.

My question to you is to whether or not there is any
specific test data, with respect to preheat counterflow
Steam generators, that Westinghouse used in determining

that the bypass line modification was not subject to water

SONNTAG REPORTING SERVICE, LTD.
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hammer potential.

Can you answer that?
A (WITNESS CARLSON) Are you referring to work that was done
now after the KRSKO event or prior to the KRSKO event?
Q No. I am referring to work done prior to the KRSKO event.
A (WITNESS CARLSON) Well, my answer to that is that the
only work that was done was in relation to bubble collapse
water nhammer in the main feedwater piping associated with
preheat steam generators.
Q Thank you.
JUDGE COLE: Did you mean the main feedwater
Piping of the feed ring-type or did you mean to say
preheat type?
(WITNESS CARLSON): Pardon me.

What I meant to say was that the data that I am
referring to, the information that I am referring to, with
respect to bubble collapse water hammer in piping, was
that related to the mein feedwater line of feed ring-type
steam generators.

JUDGE COLE: Okay. Thank you.
You said preheat before and you misspoke.
(WITNESS CARLSON): I am sorry.
BY MS. CHAVEZ:
Q Mr. Carlson, has Westinghouse at any time in the past or

presently advocated a test program to determine the

SONNTAG REPORTING SERVICE, LTD.
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potential for bubble collapse water hammer in the
feedwater bypass system?

(WITNESS CARLSON) No, we nhave not.

Okay. Then essentially has Westinghouse determined that
bubble collapse water hammer in the feedwater bypass
system is not the same phemonenon as bubble collapse water
hammer occurrences in the main feedwater system?

(WITNESS CARLSON) When you say main feedwater system,
what type of steam generator are you referring to?

Of the preheat, counterflow.

(WITNESS CARLSON) The potential for bubble collapse water
hammer in the main feedwater line of a preheat steam
generator is very, very low, because the water level is
well above the preheater region.

Under an accident situation -- unless it's under an
accident situation of some kind, such as a feed line
break, the water level in the steam generator would never
get down to the main feedwater nozzle, and, therefore, it
wouldn't be possible for steam to enter the main feedwater
line as it did through the upper bypass line at the KRSKO
plant.

The purpose of your tests, Mr. Carlson, to investigate
preheat water phenomena, water lhammer phenomena, was to
investigate upset conditions as well as normal conditions;

is that correct?

SONNTAG REPORTING SERVICE, LTD.
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(WITNESS CARLSON) We group normal conditions and upset
conditions together.

Okay. Did your tests investigate both?

Yes.

Okay. As a result of these tests, did Westinghouse make
other recommendations to the utilities to minimize the
fatigue rate of steam generator internals and piping due
Lo pressure pulses and related fatigue?

MR. COPELAND: I object to the relevance of this
question, your Honor,

JUDGE SMITH: Would your objection still pertain
if it were limited to water hammer-type impulses?

MR. COPELAND: I believe she has =-- I believe we
are concerned with the occurrence of the water hammer; and
she is asking about Lhe fatigue rates associated with it.

MS. CHAVEZ: With water hammer,

MR. COPELAND: Perhaps I don't understand her
question.

JUDGE SMITH: Would you explain?

MS. CHAVEZ: Can I elaborate?

JUDGE SMITH: Yes.

MS. CHAVEZ: Your Honor, the tests in these
instances resulted in two sets of recommendations.

Westinghouse made the recommendation that utilities

implement the bypass feedwater system or the temperature

SCNNTAG REPORTING SERVICE, LTD.
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pegging system.

The other recommendations that Westinghouse sent to
utilities concerned its concern with water hammer pressuie
pulses that were generated and observed in these tests;
and this is my line of questioning.

MR. COPELAND: I believe all of these
recommendations concern the preheater.

I would stick with my objection.

MS. CHAVEZ: Your Honor, my next question tu the
witness would be, "Can these same -- similar water pulses
occur in the bypass feed line?"

JUDGE SMITH: If he answers both questions, will
you be satisfied then?

MR. COPELAND: I would still like to have a
clarification of what she is asking about in regards to
the fatigue rate.

JUDGE SMITH: Well, do you understand the
significance of the question, Mr. Carlson?

(WITNESS CARLSON): I an not sure. Could ==

JUDGE SMITH: That would be controlling.

(WITNESS CARLSON): I would like to have it
repeated, please.

BY MS. CHAVEZ: .

Q Well, there were a series of questions, Mr. Carlson.

A (WITNESS CARLSON) Yes,

SONNTAG REPORTING SERVICE, LTD.
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With respect to the first question I asked: As a result
of these tests, did Westinghouse make other
recommendations to the utilities to minimize the fatigue
rates of steam generator internals and piping due to water
hammer pressure pulses and related fatigue?

JUDGE COLE: Which tests are you talking about,
Ma'am?

MS. CHAVEZ: These tests that Westinghouse
conducted in 1977, in 1978.

MR. COPELAND: Your Honor, I guess what I am
objecting to is the premise of the question is the
recommendations for the reduction of fatigue; and the
recommendations were, as Mr. Carlson stated, for the
purposes of reducing the occurrence of a water hammer.

There is nothing in the water -- there is nothing,
in the tests that she is referring to, in the record yet
about this fatigue recommendation from Westinghouse.

MS. CHAVEZ: Your Honor, I refer the Board to
the document that I passed out, upon which I indicated I
might base cross examination questions,

This document is entitled, "Commonwealth Edison
Company, Byron and Braidwood stations, Units 1 and 2,
preliminary steam generator water hammer criteria." It is
dated August 13, 1980.

MR. COPELAND: Can we have a moment, your Honor?
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I am not familiar with this document that she is
looking at.

JUDGE SMITH: Yes.

MR. COPELAND: Your Honor, I am afraid I have
not seen this document or had a chance to study it and I
am not sure the witness has, either,

If I may ask the witness?

JUDGE SMITH: Well, it depends upon whether Ms.
Chavez wants the witness at this time to familiarize
himself with it.

MS. CHAVEZ: Your Honor --

JUDGE SMITH: If we really understood, if it is
not destructive to your strategy, if we really understood
where you are going and what you are trying to prove, it
might be helpful to the witne<s. I know that it would be
helpful to the Board.

MR. COPELAND: Well, if she is going to be
asking questions from this document, I want the witness to
have a chance to look it over.

JUDGE SMITH: You may or may not have that
option depending on what she establishes. I suspect that
you will, but maybe she wants to test his knowledge of the
document before he sees it., I don't know if that is her
objective but I agree that if that is not her objective

and she wants nim to testify concerning the substance of
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that document, he better have access to it.

MS. CHAVEZ: Your Honor, I had several questions
directed to the witness about the recommendations that
Westinghouse made and they were general questions.

This document happens to be a reference for those
questions.

I have no objection to the witness or counsel seeing
the document and reviewing it prior to those questions,
but I don't feel that it's absolutely necessary unless he
wishes to do so.

JUDGE SMITH: Well, that, I think, will be
between counsel and his witness.

MR. GOLDBERG: Judge, can I make an objection
here?

JUDGE SMITH: Mr. Goldberg.

MR. GOLDBERG: The contention is directed at a
1981 event at KRSKO and its implications at Byron.

I am not sure what relevance a 1980 Commonwealtn
document has to the contention at issue, as many of Ms.
Chavez' questions have involved =--

JUDGE SMITH: Simply because of the timing of
the ==

MR. GOLDBERG: I think that the timing can be
central, yes. We are talking about post-KRSKO measures

taken by Commonwealth Edison at Byron. I am not sure that
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we may not be going beyond the scope of the contention by
talking about events that predate the incident.

JUDGE SMITH: Well, if they relate to the same
type of phemonenon or physical laws and they are relevant
in that ~espect, the timing of it, I don't believe, would
be controlling.

MR. GOLDBERG: But we have evidence suggesting
that KRSKO is the first such event in a steam generator of
this type.

JUDGE SMITH: What is your alternate? On this
phase of your cross examination, what is your alternate
cbjeciive? You don't have to tell us, if you think it's
going to interfere with your tactics; but, usually, I
think everybody would better help you if we new exacutly
what you are trying to prove.

MS. CHAVEZ: Your Honor, the KRSKO water hammer
event occurred in the bypass .ine of the KRSKO plant.

My line of questioning concerns the origination in
the development of that bypass line and the concerns that
Westinghouse expressed about the possibility of water
hammer occurring in both the preheater and, you Know,
whether or not they fully investigated the potential of
these events occurring in the bypass line and I think in
the end my questioning will be relevant.

MR. COPELAND: I would object to this line of
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questioning. I think it's distracting away from the issue
which is raised by the contention. It seems to me the
Intervenors just want to bring out the history of the
development of this bypass system and it's serving no
useful purpose for understanding of it now occurring at
Byron.

JUDGE SMITH: What part of this reference
document would you be examining on? Cculd you point to us
something in the reference document which you beiieve is
relevant to the contention?

MS. CHAVEZ: Your Honor, I would like to read a
paragraph from this document. ™"Pressure oscillations
exist continuously over the life of the plant.”

JUDGE COLE: What page is that?

MS. CHAVEZ: This is Page 3, the last paragraph.

"Pressure oscillations exist continuously over the
life of the plant and can significantly affect the fatigue
usage factors of steam generators. Analysis are being
performed to define the allowable frequency content of
balance of plant generated continuous pressure pulsations
in the feedwater piping of the feedwater inlet nozzle of
the steam generator.”

Your Honor, at the time this document was written,

Westinghouse's concern was directed solely toward the

possibility of water hammer occurring in the preheater and
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the adjacent feedwater line.

Since the occurrence of the KRSKO plant my question
to the witness is essentially: Are these same concerns
relevant to the KRSKO event and any future events where
there is the possibility of water hammer occurring in the
feedwater line -- I mean the auxiliary feedwater bypass
system.

JURGE SMITH: Can you answer that question?
(WITNESS CARLSON) Well, the reference that Ms. Chavez
Just read has nothing to do with bubble collapse water
hammer.

That reference to continuous pressure oscillations
refers to pressure pulses introduced into the feedwater
system by, for example, the main feedwater pumps, that
might travel down the feedwater line and enter the
preheater region.

That is more in the class of acoustic water hammer
or classical water hammer, There is no bubble collapse
phemonenon involved there.

JUDGE SMITH: All right. Then what you are
saying is the basis for her question, her concern, is
inaccurate.

Then can you address your question directly?

MR. COPELAND: I object, your Honor, to having

him have to answer that question directly. I think you
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have just stated that the -- the witness has just stated
that it concerns an acoustic water hammer and is not
relevant to this -- and, therefore, it is not relevant to
this contention, ==

I would object to the question and I would ask for a
ruling on this.

JUDGE SMITH: He wants a ruling, so let's go
back to the question,

MS. CHAVEZ: Okay.

JUDGE SMITH: Let's let the reporter read the
question back, the last question.

Well, let's deem the question the explanation -- the
explanation to the 3oard as to where she is going and then
I think I interposed the question.

(The question was thereupon read by the
Reporter.)

JUDGE SMITH: That's a fair question, and the
problem is he quite courteously zave an explanation but he
didn't give a direct answer to the question. I think that
is what Ms. Chavez wants,

Is your objection still unsatisfied?

MR. COPELAND: I am not sure I understand the
relevance of this, of reading from this document then,
your Honor.

JUDGE SMITH: Well, we have already been through
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that. We understand.

Now, she was motivated to ask the quesction on a
misapprelension of what the document or what the witness
Says 1s a misunderstanding of what the document implies,
that it was a bubble collapse water hammer.

But to this moment she still has not really received
a direct response to the question,

He disagrees with the unstated premise of the
question, the basis for the question. He disagrees that
she had any basis to ask the question from the bottom of
Page 3, because that related to classical water hammer,
but, nevertheless, the question remains unanswered.

MR. COPELAND: I will await your ruling, your
Honor.

JUDGE SMITH: Overruled. Well, do you persist
irn the objection after this discussion? If so, I need
some more explanation. If there is an objection before me
that you still think is valid after this discussion, then
I need more explanation.

MR. COPELAND: I will withdraw my objection.
(WITNESS CARLSON) Is it important that I know where this -
what this document is that Ms. Chavez is reading from.

JUDGE SMITH: I don't think so. I think that =--
unless you need more information.

If you don't understand the question, well, all
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right, then, that can't be nelped. She will have to
explain it again.
(WITNESS CARLSON) I am sorry, but woula you repeat the
final question one more time?

M§. CHAVEZ: Okay. Could I have the reporter
read the question?

(The question was thereupon read by the
Reporter.)

JUDGE SMITH: The question to be answered begins
with the word, "since."
(WITNESS CARLSON) Your Honor, it's such a complicated
question, even in a simplified form, that I am really
having trouble,

JUDGE SMITH: Since the KRSKO event and because
of the KRSKO event, is Westinghouse concerned about a
bubble collapse water hammer phemonenon in the auxiliary
feedwater line?
(WITNESS CARLSON) Yes.

JUDGE SMITH. 1Is that what you intended by your
question?

MS. CHAVEZ: Can I expand on that a little?

JUDGE SMITH: Well, answer me.

Was that the major direction of your question?
MS. CHAVEZ: No, no.

JUDGE SMITH: It was not, okay. Then so far
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none of the principals understand it.

BY MS. CHAVEZ:

Q

Okay. Mr. Carlson, all the things that Westinghouse
investigated in your 1977 test program, are any of those
things relevant to the KRSKO event or what might happen in
a case of water hammer occurring in a bypass feedwater
line?

MR. COPELAND: I object to the question. It's
compound, it's vague and that it refers to things.

JUDGE SMITH: I think the complication is that
you are using too many compound questions.

On the other hand, at this point you have been
frustrated in getting anybody to understand what the
purpose of your question is.

Just what is it you are trying to prove through this
direct examination? What do you think is the case? What
are you afraid may be the case? Just say who that is and
maybe we can help you more.

MS. CHAVEZ: I am concerned that the problems
that were investigated by Westinghouse relating to bubble
collapse water hammer occurring in the preheater area may
also pertain to bubble collapse water hammer occurring in
the feedwater line to the bypass system.

JUDGE SMITH: Okay. Now, can't you ask that

question? Does that --
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MS. CHAVEZ: I ==

JUDGE SMITH: I thought you asked a question
very close to that once before.

MS. CHAVEZ: Yes, I did; yes, I did.

JUDGE SMITH: How does that differ from the
question that I postulated, in that you just described the
KRSKO event and then I asked if it raised concerns about
bubble collapse water hammer in the auxiliary feed line?

MS. CHAVEZ: Well, your Honor, I think your
question asked whether or not they were -- whether or not,
since KRSKO, Westinghouse is concerned with bubble
collapse water hammer occurring in the feedwater lines of
the bypass system; anc my question is whether or not
Westinghouse is concerned about any of the things they
were concerned earlier wi.h occurring in the preheater
section of the steam generator also uccurring now in the
bypass lines.

JUDGE SMITH: Is the question technically a
reasonable question?

(WITNESS CARLSON) Yes, I think so.

JUDGE SMITH: Can you answer it?

(WITNESS CARLSON) T!e bubble-collapse phenomenon has the
common elements regar .ess of where it occurs with an
enclosad, confined vclume of steam being rapidly condensed

when cold water is brought into contact with it.

SONNTAG REPORTING SERVICE, LTD.




O W o =~ O U & W N =

n N NN —_ - - -— - wh ek B S ——
= W - O W oo =~ O wm & w N -

no
un

1076

That definition applies to the prenheater region as
well as to the KRSKO water hammer in the bypass line.

I should add that the phemonenon is dependent on the
geometries involved. Obviously, the geometry of the
Simulated preheater to bundle at baffle plates is greatly

different than a pipe.

BY MS. CHAVEZ:

~

Mr. Carlson, with bubble collapse water hammer occurring
in the preheat section of a steam generator, there are
fatigue factors associated with that, are there not?
(WITNESS CARLSON) For the normal upset class of events,
yes.

So, therefore, if water hammer -- a vubble collapse water
hammer also occurs in a piping section such as a bypass
line, there would te fatigue factors associated with that
occurrence, also, would there not?

(WITNESS CARLSON) I don't -- I am not sure that they are
the same.

The == if I can go back cne step here, the test
program involving the high-pressure test and the
one-eighth scale model looked at two categories of events.
One was the normal upset-type event, "normal" meaning
events that would occur or could occur during normal
operation, "upset" corresponding to a faulted event, such

as a main feed line break.
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The fatigue issue that you raise has to do with the
number of times that a normal fatigue or fitigue-type
event is expected to occur cover the life of the plant.

I have not =-- and that, if I can go one step
further, that is the -- where the number ten comes in
that, I believe, has been mentioned.

I don't see any comparable situation involving the
bypass line. The number ten has to do with the control
system of the feedwater bypass system.,

Mr. Carlson, the only reason the number ten exists is
because Westinghouse, as a result of the tests that they
conducted in 1977 and 1978, felt that it was necessary to
make a recommendation to utilities that that number not be
exceeded in the number of bubble collapse water hammer
occurrences that the preheater and associated piping would
experience over the lifetime of the plant.

MR. COPELAND: Objection, ycur Honor. Is this a
question?

MS. CHAVEZ: My question comes after.

MR. COPELAND: Well, could she ask questions and
sSave her argument until later?

JUDGE COLE: Were you going to add: Is that
true?

MS. CHAVEZ: That is right.

Is that true?
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(WITNESS CARLSON) As I just indicated, the number ten ==

MS. CHAVEZ: Your Honor, could I get an
instruction from the Board to have the witness respond
either yes or no?

JUDGE SMITH: What was his response?

MR. COPELAND: I am going to object to this,
your Honor. She is asking the witness to say yes or no
and we nhaven't even had the question out yet, a question
that is understandable and deserves a yes or no answer.

JUDGE SMITH: He didn't have the answer out.
The question was completed.

MR. COPELAND: Well, okay.

JUDGE SMITH: But I did not hear the answer, to
which ==

MR. GALLO: He was interrupted.

JUDGE SMITH: What you were telling me is he
hasn't completed his question yet == his answer yet.

MR. COPELAND: What I am objecting to is, first
of all, he was not given a chance to finish his answer;
and now the representative of the Intervenors wishes to
instruct him to =-- wishes to have his explanation cut off.

JUDGE SMITH: No, no. She wants the answer.
She didn't recognize that the answer was forthcoming and
you are now pointing out.

So proceed with your answer.
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(WITNESS CARLSON) May I have the question again, please.
MS. CHAVEZ: Would the reporter read the
question, please?
(The question was thereupon read by the
Reporter.)
(WITNESS CARLSON) The number ten did not come directly
from the test results. The number ten came from the
expected operation of the feedwater bypass system which
was developed as a result of the test data.

A probability evaluation was performed by
Westinghouse to determine how many times over the 40Q-year
life of the plant, the upset-type -- normal upset-type ==
bubble collapse event could occur.

It would only occur if the feedwater Lypass system
did not operate as intended.

The basic idea of the bypass system is whenever the
feedwater is cold, to not introduce it in through the main
nozzle into the preheater but rather through the auxiliary
nozzle in the upper part of the shell.

The control logic which directs the flow to either
one of those two nozzles is control grade logic. It's not
protection grade locgic, so to allow for that fact, as I
believe I indicated a minute ago, a probability evaluation
was conducted for all the preheat type steam generator

plants evaluating the bypass system as they implemented
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In the case of Byron the expected number of failures

of the bypass system was four.

However, to be

conservative and to allow using the same value for all
plants, the number ten was selected.

Now, I would iLike to go one step further. I said

that for the Byron plant, based on our probability
evaluations the bypass system could fail four times,

meaning that the cold water being injected, for example,

through the upper nozzle, was inadvertently injected

through the main nozzle into the preheater; but that

doesn't necessarily mean there is going to be a bubble

collapse water hammer. It just means that there could
possibly be a bubble collapse water hammer in the
preheater.

BY MS. CHAVEZ:

Q Mr. Carlson, I would like to read to you from the last
paragraph of Page 1 of the document entitled, "Steam
Generator, Water" -- "Feedwater System Interface Design
Criteria."

MR. COPELAND: Your Honor, I will again restate
my objection. We have not been given notice that this
document would be used. The witness does not have a copy
of it and I believe she stated that she gave a copy to

each member of the Board However, she never informed us
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that she would be using it, let alone gave us a copy of
it.

If she is going to be asking questions of the
witness from this document, I insist that he be given a
copy and given a chance to review it.

MS. CHAVEZ: Your Honor, the few lines that I am
going to r#2ad is in direct response to the witness'
question and it 1s to clarify to him something that he has
Just said and it is not to base -- it is not designed to
be used for an extended period of time on questioning.

JUDGE SMITH: Of course, your point is correct,
that if she is going to have a pervasive cross examination
of the witness from a document, you should have a chance
to familiarize himself with it, so that it is
characterized correctly and he has it in context.

Why don't we let her read the part, and if it is
necessary for him to read the document, ther we will
proviue for that opportunity.

MR. CCPELAND: Your Honor, I believe she is
trying to impeach the witness and I believe all rules of
evidence, if the witness is going to be impeached by a
document, he should be given -- he is entitled to have a
chance to read the document, ==

I will stick with my objection.

JUDGE SMITH: It's going to be a very, very long
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hearing, Mr. Copeland, a very long hearing; but we will
permit him to read it, because -- not because of the
correctness of your position but because of persistence of
it.

MR. COPELAND: Well ==

JUDGE SMITH: Let's let him read it.

MS. CHAVEZ: Okay. Your Honor, the lines I am
going to read are on the bottom of Page 1 of the document
and they read as follows.

JUDGE SMITH: Wait a2 minute. Are we satisfied
with his opportunity to read it?

MR. COPELAND: I would ask the witness that,
your Honor.

JUDGE SMITH: All right.

(WITNESS CARLSON) Your Honor, Ms. Chavez indicated the
sentence or two she was going to read to me.

JUDGE SMITH: Well, we have arrived no place.

We are no fartner ah=ad than we were when you first made
your objection.,

(WITNESS CARLSON) Well, could I say one point further? I
do recognize the document that she is reading from.

JUDGE SMITH: Of course, you don't know what the
question is yet. So I don't know. It's up to you,
counselor,

MR. COPELAND: I will ask let her ask the
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question, I will withdraw my objection.

BY MS. CHAVEZ:

Q

Okay. "The utility should verify that the combined number
of events which could result in water hammers during
normal and upset conditions transients will be_limited to
a maximum of ten during the design life of the plants."

Mr. Carlson, would this concern also relate to the
possibility of water hammer occurring in the bypass
feedwater line?
(WITNESS CARLSON) No. This applies specifically to
bubble collapse water hammer in the preheater and the
operation of the feedwater bypass system to prevent bubble
collapse water hammer events.
Do you feel that == do you feel that it would also be a
concern which should he taken into consideration in the
design of the feedwater bypass line?
(WITNESS CARLSON) As I indicated before, this number ten
or number four is a parameter related to the operation of
the bypass system.

I don't see a connection between it and the
KRSKO-type water hammer event.

MS. CHAVEZ: Can I instruct the Board =-- I mean

can I request the Board to instruct the witness to respond
yes or no to the question?

JUDGE SMITH: Can you? In addition to your
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explanation, can you provide a ;es or no answer to the
question?
(WITNESS CARLSON) Would you mind stating it once again,
please?
JUDGE SMITH: Let's have the reporter read it
back.
(The question was thereupon read by the
Reporter.)
JUDGE SMITH: Do you understand what the concern
referred to is: The concern which the event should be
limited to ten, as I understand it.

(WITNESS CARLSON) No.

BY MS. CHAVEZ:

<

Mr. Carlson, is that because of the fact that the word is
number ten?

(WITNESS CARLSON) I am assuming that when you indicate
that the number wouldn't have to be exactly ten, that you
are still referring to where the ten comes from; and if
that's the case, it does not apply to the KRSKO-type w~ater
hammer in tae dbypass line.

Mr. Carlson, did Westinghouse's concern about water hammer

in the preheat section of the steam generators -- was that
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