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UNITED STATES

NUCLEAR REGULATORY COMMISSION

240TH GENERAL MEETING OF THE ADVISORY COMMITTEE

The Advisory Committee on Reactor Safeguards,

ON REACTOR SAFEGUARDS

Room 1046, 1717 H Street, N.W.

Washington DC
Friday, April 11,

1980

240th General Meeting, met, pursuant to notice, at 8:30 a.m., |

Dr. Plesset, Chairman of the Committee, presiding.

PRESENT :

Dr. Okrent Mr. Wilson
Dr. Lawroski Mr. Mark
Mr. Etherington Mr. Siess
Professor Kerr Mr. Moeller
Dr. Shewmon Mr. Carbon
Mr. Israel Mr. Mathis
Dr. McCreless Mr. Ebersole
Mr. Bickel Mr. Lewis
Mr. Fraley Mr. Ray

Mr. Doppler Mr. Jacobs
Mr. Tedesco Mr. Tam

and others
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CHAIRMAN PLESSET:
registered and include the transient for stops and vulner-
ability of B&W nuclear steam supply systems and a proposed ;
nuclear data length.

The Committee will also meet with the NRC Chairman
Ahearne to discuss the ARCS review of the NRC action plan and
the proposed deadening of the TMI-2 cortainment.

Copies of the Federal Register notice are posted at |
the door. The discussion of proposed changes in 10-CFR-50 !
Appendix K, ECCS evaluation models have been postponed to a ;
future meeting.

This meeting is being conducted in accordance with
the provisions of the Federal Advisory Committee Act and the
Government in the Sunshine Act.

Mr. Peter Tamm is the designated Federal employee
for this portion of the meeting. |

May I remind everyone that for those portions of
the meeting where a transcript is being kept, it is particulaf-
ly important that speakers identify themselves and speak with;
sufficient clarity and volume that they can be readily heard.?

We have received regquec<cs from the Toledo Edison
Company to make an oral statement regarding the transient
response of B&W reactors. Time has been set aside for this

statement.
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! Before I call on the chairman of the Subcommittee,

let me make a few remarks to help you in thinking about the

()

agenda and what we have scheduled.

“s

|

4 As you know, we postponed the discussion of nuclear
s data link from last night to today; and this will come

$ i immediately after our meeting with the Commissioners. I

? believe that three of the Commissioners will be down here at

§ || 1:00 o'clock, and this will -- this has been done, in part, t@
3 | help the people who were put off from yesterday: Mr. Stello ;
10 and others. ;

1" So they will be here at 2:00 o'clock, and the |

‘ 12 | consideration of the proposed reply to Commissioner Zelinsky ;
13 regarding the pause in licensing will come immediately after
14 ' that portion of our session.
15 | I'd like to correct one statement I made yesterday:
t§ | that the revision of the Appendix K would be considered next
17 month. That's not the case; it'll be some months away, |
1§ | because there will be a Subcommittee meeting of the Fuels ?
19 | Committee, Dr. Shewmon's subcommittee, and the ECCS Sub-
20 committee to consider “he information again. And it most
2 | likely will be a few months before this comes back to the fulﬂ
2 ‘ committee.
ol | I also might want to call tn your attention that

‘ 24 when Commissioner Ahearne come down -- comes down -- he will
b be asking us questions that You might want to think about a
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little bit.

You, you have a copy of his letter; and in that
letter he indicates a couple of points that he'd like to ask
the Committee about.

Also, Commissioner Bradford is interested in our

evaluation of Staff rasponses to ACRS recommendations, and he

will very likely ask us about that.

Well, without --

MR. FRALEY: Can I mention just for one =--

CHAIRMAN PLESSET: Yes. Please.

MR. FRALEY: Do you remember vesterday I said we
would give you some background material related to these
questions that will be discussed with the Commissioners?

And three bits and pieces have been passed out, if
there -- if you can't find them in your piles, let me know
and I'll give you another copy.

There is a proposed letter, a draft letter with
credits to Andy Bates, called "Additional ACRS Comments on
the Reactor RCP Trip and HPI Termination Criteria Contained
in the Recommendations of the Task Force on Bulletins and
Orders." That's in response to one of Commissioner Ahearne's
questions.

There is another document which says "Background
Information" on it, and it's actually a copy of Chairman

Ahearne's memo with a lot of material attached, regarding
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the questions he asked about our NTOL letter:; and that, that
is not in the nature of a specific comment. It is truly in
the nature of background material.

In addition, this morning I guess you have received E
or -- this document called "Summary Status on NRC Staff
Responses to ACRS Requests and Recommendations."” And it's got
a féw statistics down here at the bottom. This was put
together by Andy Bates and may be useful to you.

So those are the three documents that we promised.

And if you have a chance, you might glance at them before you
meet with the Commissioners. |
If you can't find them, let me know and I'll get yod

ancther copy.

|
!

CHAIRMAN PLESSET: I have four pieces of information
that -- what is a -- pick one. The item prepared in response'
to Commissioner Bradford's request. Then a letter dated

April 1 from Commissioner Ahearne. And another one, which is !
x

a long sheet, from Commissioner Ahearne. And then a short f
|

one dated April 8th. If you have all of those, you should be

well prepared.
i
MR. FRALEY: Just one more thing with respect to g

this background material, I understand it is boiled down into '

i
!

recommendation form; and that will be available later this
morning. It's in the typewriter right now.

DR. OKRENT: 1I'm sorry: where is this draft thing
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that Andy Bates has heard?
MR. FRALEY: 1If you can't find it, I'll get you a

copy.

DR. LAWROSKI: What's the title on it? What's --

MR. FRALEY: The title is "Additional ACRS Comments

on the Reactor RCP Trip at HPI Termination Criteria Contained

in the Recommendations of the Task Force on Bulletins and

f

t

Orders." And it looks like a draft letter, and it's on black{

and-white paper.
DR. LAWROSKI: Would you get me some, please.
(Brief discussion.)

MR. FRALEY: ' 1l pass another one around to

everybody, so if you get duplicates please just destroy them.

(Brief discussion.)

I'll pass it around again, gentlemen.

CHAIRMAN PLESSET: Okay, thank you, Ray.

Now let me call the proceeding to the scheduled
agenda item. Let me call to Harold Etherington, who is
Chairman of this Subcommittee on the Transient Response and
Vulnerability of B&W Nuclear Steam Supply Systems.

Harold, would you take over?

MR. ETHERINGTON: Yes.

The Subcommittee met on Tuesday of this week to
review a number of items relating to OTSGs and other B&W

matters. We were first to the desirability of stopping
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construction of B&W reactors for which construction permits

have been issued.
Secondly, to review a draft of NUREG-0667 titled ;

"Transient Response of Babcock and Wilcox Design Reactors."
And thirdly, to hear progress reports on a aumber off
other items.

Regarding the first item, stopping of construction,

the Committee will recall that last fall Mr. Denton was ;
considering the advisability of holding up construction ;
pending final decisions relating to the test of B&W plants for

)

certain transients. :

On October 25, he requested holders of construction |
permits for B&W reactors to respond to six questions. Four ‘
of them were technical in nature, and two concerned the statué
of construction and the impact of halting construction on the_
utiliti=ss program.

The utilities concerned were Consumers Power, TVA,
Washington Public Power, and VEPCO. VEPCO decided that =--
notified the Commission that they were not planning to
proceed with construction at this time, so they are not
involved at the present time. ;

Based on responses to the questions, Mr. Denton on
January the 22d advised the Commission, first, that there
would be little benefit in holding up construction; second,

that a discussion with ACRS was planned for April; third, that
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the Staff analysis and conclusion should be completed in
April; and fourth, that Washington Public Power has been |
asked to make a risk study, which is expected tc take about f
six months. §
A letter from the Committee on the proposed continud-
tion of construction is desired at this meeting.
The utilities have representatives here to make
presentations and to answer questions. '
On the second matter, the draft of NUREG-0667, we
received this only recently. The report is dated April the f
2d, and we received it only a few days ago. Also, there's on§
chapter today. ‘
The Subcommittee was briefed on the report, but didf
not feel that this constituted an adequate review. The repoté
is the product of a special task force which was set up
following the Crystal River III incident; the purpose, to
assess the sensitivity of B&W plants in the light of that |
latest incident. :
The Subcommittee indicated that it would review the%
report at a future meeting and assume that the Committee woulé
not want to write a letter of this meeting -- or perhaps even!
to review the report in any great depth. |
The 7 ocommittee felt that the Committee would like!

to hear shortened presentations of each of the items reviewed

by the Subcommittee on Tuesday. One of the presentations is
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! a report by Dr. McCreless on three of the ACRS fellows.

p’ It's been requested that the final version of this

3 report be made available to others. At present I think it's

4 an official-use-only document, and I think the Subcommittee --;
L I think the Committee will want to make a decision whether

4 they should make documents of this kind available to the other
4 ’ participants in the meeting and therefore to the public.

3 : You have a draft of a very short letter relating toi
9 | the holdup of construction. I have no illusions that this ?
10 letter will stay as it is; if it does, it will be the shortesé

]

8] letter the Committee's ever written. ,

' '
|

12 (Laughter.)

13 | MR. ETHERINGTON: I believe it represents the con-

14 sensus of the Subcommittee. |

'L The items that were reviewed by the Subcommittee

4 included a presentatation =-- the presentation I mentioned by

¥4 Mr. -- by Dr. McCreless and the fellows. It was thought that |

¥ | ‘ the full Committee would like to hear part of that presenta- ;

9 tion.

20 There was an introduction by Tom Novak, which I .

a1 presume will be repeated. ‘

a The Staff analysis on the sensitivity of B&W plam:syl

. p i to feedwater transients -- that's the report which I mentioneqi!,

i but we did not consider in detail. The Committee would like

43 < to have a very short briefing on that, I'm sure. This was
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the result of a past study, a two-week study. And it'll be
reviewed by the full Committee at a future =-- by the Sub-~
committee at a future time. j

MR. ETHERINGTON: Mr. Jensen presented a revision oA
the relap calculation showing that the calculations now :
conform reasonably closely to the trap-2 calculations by the
indhstry.

There was a short progress report on the ANL plant
sensitivity program. This is a one-and-a-half year program
that has just commenced.

There was another report on pertinent results from ;
the integrated reliability evaluation report, by Dr. Murphy.
This is an updating of information that was provided during
January. It relates to the Crystal River program and
subsequent plans. I think this is the document that was
mentioned yesterday and that you showed interest in, Dave.

Is that -- does that sound like it? |

DR. OKRENT: If the one you're referring to is the
one that someone snowed to me later during the afternocon
session, it resembled to me what, in fact, we had seen the
previous month. It was sort of a qualitative description !
showing some interconnections of =--

MR. ETHERINGTON: Yes. |

DR. LAWROSKI: =-- of -- one cf the service water

cooling systems and AC power and so forth. It did not give
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any quantitative results.

MR. ETHERINGTON: I thought that would be your ;
impression of it. As I indicated, there was something like it/
handed out. f

Then we have presentations on Washington Public |
Power, Consumers Power, and TVA. And Mr. Taylor, of B&W, and
M:.‘Dominic, of Toledo Edison, also made made short presenta- |
tions. They were not preplanned, but requested from the
floor.

That completes my report, Mr. Chairman.

CHAIRMAN PLESSET: Thank you, Harold. g

MR. ETHERINGTON: There are some of the other ;
Subcommittee members who may wish to add =--

CHAIRMAN PLESSET: All right. Who were they, ;
Harold?

SPEAKER: No comment.

SPEAKER: No. !

SPEAKER: No comment. i

CHAIRMAN PLESSET: Phil? |

PROFESSOR KERR: In the summary of the meeting, on |
page 3, there is a statement that after the Crystal River III?
incident -- this is item 4 -- the Staff has decided that ‘t |
shou) i deemphasize quantitative risk assessment but should
er- aasize diverse applicability of accident sequence analysis.

What does that mean?

[ MTEA NORAL /O T RpeeeTons  eC
- ST CAMTOL, STREXT L 4 WITE W
WABRGTON. 3 I e



-

s

19

B

14

-
~4

'8

20

a1

aGE Vo 12

(Pause.)
DR. OKRENT: The silence was deafening.
CHAIRMAN PLESSET: Yas Who was tue -- who is the
author of those =--
SPEAKER: While they're meditating, can you tell me
CHAIRMAN PLESSET: -- of those words?
PROFESSOR KERR: I'm reading from a =--
DR. SHEWMON: Thati's something that's handed out
loose and not in the foldurs.
PROFESSOR KERR: 1It's dated April 10th, and it's
titled "Summary of the April 8, 1980, Meeting of the B&W
Reactor Subcommittee."
MR. ETHERINGTON: This is the handout there?
PROFESSOR KERR: Yes, sir.
(Brief discussion.)
MR. ETHERINGTON: Page =--
PROFESSOR KERR: Page 3, item 4, last paragraph
under item 4.
CHAIRMAN PLESSET: Well =--
DR. OKRENT: I think we should have a rule against
members reading their morning mail so fast.
CHAIRMAN PLESSET: Yes =--
(Laughter.)
== I think that's a very good -- but Peter Tamm
says that's a direct quote of a statement from a member of
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the Staff.

(r
O

MR. ETHERINGTON: They, they just do this
embarrass subcommittee chairmen, that's all.

(Laughter.)

PROFESSOR KERR: I'm not questioning it. Direct
quote. I just, I just wondered what it meant.

MR. FRALEY: Well, perhaps someone from the Staff
could address it.

CHAIRMAN PLESSET: Well, it was Mr. Murphy. 1Is he
here?

SPEAKER: Mr. Murphy wil.. be here at 10:30 to ---

CHAIRMAN PLESSET: Do you know what he had i mind,

Sandy?

MR. ISRAEL: Yes. The concern is that the Staff

does not feel comfortable with the data base, but they wanted

to put a great deal of emphasis on the guantitative results
of the reliability studies.

We want to continue with these studies, using some
fixed data base, and look at the qualitative aspects =-- in
regard to fixating more on the quantitative --

CHAIRMAN PLESSET: Are you =-=-

PROFESSOR KERR: That's what is meant then by
"diverse applicability of accident sequence analysis"?

MR. ISRAEL: That's --

PROFESSOR KERR: It sounds interesting enough, but
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I'd be =-- I would -- it sounds fascinating. I'd be interested)
in some or all of it.
CHAIRMAN PLESC.T: Well, I guess he'll be later. f
And if he said those words, he can maybe edify you suitably.
(Pause.)

Any other comments befor: we proceed with our

agenda?

DR. SHEWMON: Can I get another copy of tha% summaryk

|
!

|

tell you the truth; but I took it as hearsay. |

Neither Lewis nor 1 seem to be able to find it here.

CHAIRMAN PLESSET: I couldn't find it either, to

PROFESSOR KERR: It's really something I wrote
mysel€f.

(Laughter.) |

SPEAKER: Do you want to give it to the Washington
Post?

(Laughter.) 2

CHAIRMAN PLESSET: Well, let me -- we have as a
first item a discussion with the ACRS Staff, which prepared a?
study of a request of this question. And I think that Tom |
McCreless is going to kind of lead this.

Would you tak< over, Tom?

DR. McCRELESS: Thank you very much.

CHAIRMAN PLESSET: I should mention that the -- Tom'
McCreless had a group consisting of Staff fellows Bickel,
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Young, and Abbott in this effort. 1Is that corre.t?

DR. McCRELESS: You =-- unfortunately, you just took
away everything I was going to say. ;

CHAIRMAN PLESSEY: Oh!

(Laughter.)

CHAIRMAN PLESSET: I didn't mean to do that.

DR. McCRELESS: During the last full Committee
meeting, a task force was established to look into some of the

aspects of B&W reactors. And that task force is, comprises, I
Dr. Plesset said, of Ed Abbott, John Bickel, John Stampoulos |
and Gary Young and myself. !

And we were -- our first task, of course, was to
decide just exactly what we could do to best serve the
Committee. And two suc~ommit‘es, both the B&W Subcommittee
and Crystal River.

We realized that we would not in the time available
to us be able to prepare a single report that would cover
both or all the aspects oi B&W reactors. So we decided to
postpone the investigation of the Crystal River incident and
just devote all of our efforts to assist the BaW Subcommittee:
meeting in its determination: should construction permits ;
for B&W plants be continued?

It was our ii.*ent here, a. least in our discussionsi

with the staff we were led to believe that there would not be

a Staff report available prior to the Subcommittee meeting.
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Now, that turned out not to be true. But I say that

to explain why we prepared the report as we did. We thought
that we would try to gather together some information on B&W
reactors that probably would have been included in the Staff
report but that was not currently available. And we decided
to look into the design of the once-through steam generator,
look into the sensitivity of B&W reactors to feedwater

transients, look into the reliability of the integrated

control system, and then to perform a dynamic analysis of the |

B&W N-triple-S.

And it's that part today that we're going to talk
about: the dynamic analysis. We prepared the report. We
sent you copies, with a letter dated March 31st. That was
the preliminary draft version 1. On April the 7th we revised
some pages to clarify some of the things that were --
obviously needed clarification. And that's preliminary draft
¢ 8

And I put copies of that, those changes on your

chairs this morning.

|

)
{

The task force stands ready to answer any questions

that you may have on the report, following the presentation
by John Bickel, of the dynamic analysis.

John, are you ready?

PROFESSOR KERR: Is anybody besides me missing page
172
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DR. McCRELESS: Are those =-- are the whole raport?

We'll bring you a copy.

PROFESSOR KERR: Okay.

I thought maybe it just didn't exist. But there is

CHAIRMAN PLESSET: No, there is one.

PROFESSOR KERR: Okay.

(Pause.)

MR. BICKEL: Good morning, Mr. Chairman, members of
the ACRS.

I would like to discuss, or attempt to discuss
briefly, the findings I made regarding the inerrant dynamics
of the B&W NSSS. We examined -- or I should say "I examined"
basically several factors, being that I only had a limited
period of time.

The main things which I looked at were the load-

’
|

change capability, the rate at which you can change pressurizer

pressure and pressurizer level in this type of a plant, and
also how rapidly one can change the heat transfer from the
primary coolant system to the steam side during anticipated
transients and limiting accidents -- faults.

The first thing I think it's important to recognize
is that there are advantages and disadvantages to the B&W
design; and I'll go into that right now.

The load-change rate in any pressurized water
reactor can be somewhat ascertained or put into perspective
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by taking note of what they call a power-defect equation.
PROFESSOR KERR: John, step on this side.
(Pause.) j
SPEAKER: If you do it right, you can block =--
(Laughter.)
SPEAKER: Move that chair --
MR. BICKEL: I wouldn't want to do that.
(Laughter.) ;
This thing they generally call the power defect
equation. It says that if you want to change the load in the |
reactor from one power to another, you must insert a small ;
change in reactivity which is equivalent to overcoming the

moderator reactivity change and the Doppler reactivity change.

|
|

One can take this and figure out how quickly you
can change power, based on the reactivity insertion or removal
rate. Then you just divide it by what is essentially the
moderator cocfficient of reactivity, times the temperature
program with power, plus the Doppler reactivity and the fuel
temperature coefficient -- or fuel temperature versus power.
Now, in a BsW reactor the thing it is of interest tQ

point out is that they essentially run with a flat T-average |
program.

Now, when this is done, you end up with a much,
much higher power change rate. In other words, you've
eliminated all terms in the denominator which are reflective
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of a moderator reactivity feedback. And all you've got left
is the Doppler. One of the advantages of this, is it means
that the control rods give you a much higher -- well, it

looks like an effective word: the controlling power

And this is achieved by having the integrated |
control system or, in the manual of the operator, regulate the
feedwater such that they drop the cold-leg temperature as thex

|
go up in power or increase as they go down in power

Now, the advantages that you can find out of having?
such a scheme is that it permits loading and unloading of the
reactor at about 10 percent a minute, between 20 and 90 ﬁ
percent load. This is considerably higher than U-2 pressur-
ized water reactors, which are limited at about 5 percent a
minute.

The B&W NSSS can also accommodate a loss of a single

feed pump via a 50-percent per minute runback rate, without
l
|

I will talk to in a minute or so. ;

providing oversizing in the feedpumps. This is an advantage

The B&W NSSS can also accommodate a loss of load, or

turbine trip, by again -- by this fast 50-percent-a-minute

|
runback and, again, without oversizing the steam bypass system.

It can also accommodate the loss of a single '

|

reactor coolling pump, by running back, aga’n, very quickly to
about 75-percent load.

PROFESSOR KERR: John, excuse me.
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MR. BICKEL: Yes.

PROFESSOR KERR: What do you mean by "oversizing"?
MR. BICKEL: 1I'll get to that in a minute, I guess.
Basically, they can get down in power very quickly

if -- under a control action.

By the term "oversizing" I mean, if you have a

feedwater sys*em that is designed for normal operation, it ‘
|
means that the individual trains are generally sized to provide

|
about 55 to 60 percent flow if on their own. :

If one wants to provide the ability to run, runbackf

the reactor without tripping from full load if you lose one g

of the feedwater trains. ;

In a U-2 plant what is generally required is about |
85-percent oversizing of ci1e of the individual trains. What |
that buys you is that you can speed up the remaining feedwater
train and get the reactor power down, but it has to go at a
slow rate because you are not on a flat T-average program, |
which B&W has.

In other words, they can get the reactor power down |

quicker; sc they do not have to oversize the feedwater train

to accommodate the loss of a single feedwater pump.

Now, the subtle advantage of this is that they are
limited, therefore, into how much of a runaway feedwater
incident they can get.

The other plants typically, like a good example is
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Arkansas Unit II. To the best of my knowledge, I think they
have a feedwater transient individually sized at about 85-
percent flow.

Now, this is -- like I say =-- is related to the fact§
they are limited in how quickly they can reduce power, because;
they have a T-average program which I'll show you is a little
bit different.

This, as I mentioned, is the temperature control
program used by a B&W reactor. As you know, it has a flat
T-average. This is dropped, the T cold leg == or the T cold
temperature -- is dropped by the proper regulation of feed- é
water.

In a U-2 -- this is more typical. This is a CE
system 80 type plait. You find they've got this ramp, TF.
In other words, as they try and go down in power by putting
control rods in they get a, they get an increase in power due£
to the feedback from the moderator. So they can, they can be '--
their power reduction rate is a lot lower.

An additional example of oversizing nas to do with

the accommodating of a turbine trip. To normally accommodate:

a turbine trip without this extremely fast -unback capabilityJ

which is inherent of BaW plants, one has to provide a lot of
oversize feed-bypass valves.

Typically, if one wants to provide full load
rejection capability in a U-2 plant, you're talking about 70
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to about 85 percent steam bypass float -- steam bypass
Capacity. With the B&W plant, I'm not as sure of the exact
number, but I know it is considerably less. {
What this means -~ and this again is a subtle point ==
is that a spurious incident, like say at full load, where you |
open up all the steam-dump valves -- and this event has |
happened, in a pressurized water reactor -- they're limited a#
to how much of an increase in steam they can see. ‘
|

Well, the next point =--

|
!

(Pause.)
There have been -- there are in existence =-- oops! ﬁ-
actual field measurements of the dynamic response of the BsW é

plant. This is not generated with a computer; this is done by
making an actual frequency response measurement in a Babcock
and Wilcox PWR and then comparing it to a Westinghouse.

Now, the two plants chosen, the ones with the
circles, represents a CONY-1. This data was taken during f
start-up. The one with the diamonds is the H. B. Robinson
plant, which is a Westinghouse plant. What you note is in
the range of operation, which is generally in these bands
right here. |

The B&W plant can be loaded, you know, it can chanqé
its power significantly faster; and if you lcok at here, it'si
about a ratio of almost 3 to 1 on a logarithmic sczle.

Now, we've also looked at similar data for Milstone
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II; and we find it is again about the same as the Westinghouse
plant. |
This imprc.ement in gain and changing power is
solely, from what I can tell, is almost all reflective of the?
plant T-average program. Of the phase -- is not too differene,
so I don't know if I really want to show =-- I'll just show
that for a quick one. ,
Very quickly. |
This is the phase shift. As one finds, in about thé
range of operation, the sb.ft in the phase of the response inf

f

power to reactivity changes -- they're sort of about the é
same. They start to deviate about here. |
These plots, like I should mention, are plotted for =--
the first one was a function of gain versus frequency. This |
is the phase shift versus frequency.
The next I want to look at was the -- Russell

looked at the pressure response. I think the pressure

response is a very important item, because we've all -- you

know, the one of the major concerns is that B&W plants
seemingly, you know, were desigrned initially with a PORV thati
would open to relieve pressure.

Now, what I've got here is a plot of the gain in
pressurizer pressure versus reactivity versus over-frequency
here. And, again, I'm comparing a Westinghouse plant, H. B.
Robinson, with a CONY.
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! PROFESSOR KERR: John, what reactivity is being

I | referred to? Is that reactivity insertion?

1 MR. BICKEL: Of the control system.

4 PROFESSOR KERR: Of the control system. Okay. :

$ | MR. BICKEL: You could, of course, if you had a =--

§ | 1if you wanted to look at the really, really slow end of the

7 thihg, you could probably also be dealing with, you know,

] | boron injection.

7 PROFESSOR KERR: No, I was, I was just wondering |

19 | what reactivity was referred to. And it, it's the external |
. B reactivity that s injected by the control system. ,

12 i MR. FICKEL: That's correct.

3 | PROTESSOR KERR: Thank you.

14 : MR BICKEL: That is correct. ?

I'm looking 'iere at the response in pressurizer
16 pressure for H. B. Robinson versus Acony. Now, what is

7 indicative of this figure, if one takes a look, is that the |

!
|

8 | H. B. Robinson plant gives you a bigger response in pressurizer
19 | pressure versus Acony, when one changes, you know, by moving |
0 control rods in.

2! | The mechanism is very simple. When you're, you,

when you insert reactivity into the core via pulling a control
|

‘ p rod out a little bit, the water heats up a little bit. The
4 increased water expands. And you get a small, you know, very
= small surge into the pressurizer. Basically, what's being
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shown here is that on a B&W plant the response in pressure is
going to be a lot smaller. And if you look right here, it's,
it's a, it looks like around in this range it's almost 4 to 5

to 1.

Okay. Now, I want to get into exactly how this is
achieved,

The basic physics of what is involved, how this is E
achieved, I think is very important to understand. What we |
did, because I didn't have an unlimited amount of time, was I
looked at the most simple model that could kind of classify
what was going on. !

What we can, what I constructed was a saturated |
pressurizer model. I agree this is crude, but I think it, itﬁ
it'll highlight the essential physics that's involved here. |

I took a saturated pressure, pressurizer model; and
I hooked it to a coolant system. And I just calculated what |
is the derirative of pressure, based on the derivative in f

T-average, which is what is changing during any one of these !

transients. 1In other words, during any secondary perturbatioﬁ
or motion of control rods, all you're really doing is changing

the T-average. And if the temperature of the water in there f

is affecting the expansion and contraction of the water -- ‘
|

The derivative of pressure -- in other words, the

rate at which you can change pressure -- is highly dependent

on the ratio of the ratio of the reactor coolant system volume
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to the pressurizer volume. That's basically what you would
expect.

There are other terms that are related here to, if
you have chargeant flow on, letdown flow=-on, what the
pressurizer volume is.

Now, the other item is the level-change equation.
This is, essentially comes from similar mathematics. It was
shown in an appendix up there. Again, it is highly dependent
on the ratio of the coolant system volume to the pressurizer
volume -- and this change in T-average.

The point that is important to recognize is that
during any transient the initial stages of the pressure
increase and the level increase or decrease is geing to be

related to that fundamental ratio of the two velumes.

Here is a typical comparison of what “inds when you

go through all the, a lot of pressurized water reactors.
Generally, the B&W plants all have about the same reactor
coolant system volume. Now the small differences will occur
due to the different pumps that might have been used.

They all have 1,500 -- this is the 177 plan I want
to highlight. 1It's got about a 1,500 cubic foot pressurizer.
They have a ratio here of 6.67.

If you look at some of the other vendors' plants,

!

|

you will find that some are a little bit lower, ending in .3,

meaning it will be a little bit more sluggish.
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There was a smaller -~ the smaller this ratio is,

the smaller the derivative of the slope is, at pressure level,

when a transient starts.

What one finds if you also look very close is that
there are a number of plants that're going to respond
excessively fast in both pressure response and in level

response.

The Arkansas plant, NO-=2, is fairly high. And
Yarkee Row is about -- well, might be even 50 percent higher,
faster.

It appears from what I hLave, from the transients

you've looked at, that the numbers chosen by B&W appear to he

a little bit more, they, on the, on the whole, compared to the

range that are available in all the other vendors' plants.
They appear to be a little bit better of a ratio. I'm not
sure that the method I used was the method they used. I've
talked to a couple of their people, and they say that their
sizing was done sclely on providing pressure and level
control for a turbine trip and a reactor trip.

Those are the two limiting things on either end
that led to, you know, the volume sizing and the level,
initial operating water level.

Now, what I've examined so far is the response in
the pressure versus T-average to essentially close the loop

in the discussion about, you know, how “he whole overall
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plant goes. We now want to consider what can change T-average.
And of course, of major interest is changes in the |

heat transfer across the steam generator.

I considered five events which I believe to be == |
ard I think if one looks at =-- the most limiting events that
affect the heat transfer. They are a main steamline rupture,
a turbine trip without any controlling actions or bypass, the
total loss of feedwater, a runaway feedwater incident, and a
trip uof a feedwater heater -- in other words, a drop in feed- !
water empathy.

Locking at comparative response for the various ,
types of plants, I just chose to examine data out of the FSARq.

Now, if one takes a look at diamond here as ANL-1, ;
this little triangle is a B&W unit, one finds a response |
sonething like this.

(Pause.)

If I look at it over a period of about a minute, as!
I recall, there is a drop rate in T-average of about 120
degrees Fahrenheit a minute, average; in other words, if I
just kind of straight line it down here.

|

If I look at a typical Westinghouse unit, Indian §

|

Point Unit II, shown in the circles, I have a little bit more

gradual decrease. |

Now, the gradualness of the decrease, I would point
out, is somewhat related to the fact that a Westinghouse
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! : plant like Indian Point is a four-loop plant. In other words,

: if I rupture a steam line, there's proportiorially a lot less

3 steam I can get out of the, out of the steam generator;

4 whereas the B&W units are all two-unit plants. If you E
: rupture a steam line, you're affecting half the heat removal

B instead of a fourth of it.

4 ‘ Their main, their drop rate is about 95 degrees a

3 i minute. E
3 The Milstone II CD plant, they show the analysis; |
10 and they analyzed in both cases at a hundred-percent load and |

i at zero-percent load. And this one being the most adverse i

- l
. 12 | from zero-percent load, I believe had a drop rate of about 150
3 degrees a minute; and from zero load, it was a little bit 1
4 5 lower. ‘
18 | PROFESSOR KERR: I'm sorry. Which is the lower
14 one? Which plant?
17 MR. BICKEL: This one right here. This was from ;
¥} : Zero-percent load. f
19 PROFESSOR KERR: No, but what plant? |
20 ‘ MR. BICKEL: Millstone 2.
r L B PROFESSOR KERR: Thank you. ;
2 MR. BICKEL: Millstcne 2. |
3 ' The analysis they conducted at two places. At zerof
‘ b percent load would be the highest steam pressures existing in
i a U-2 plart. In other words, it would be about a hundred
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pounds higher initially than if you were at a hundred-percent
load.
They also did it at, they also did the analysis at

a hundred-percent lcad. The diamonds, then; you can see that

the, the drop in T-average is not as adverse.

This drop rate in T-average, you've got to remember,
is Affecting two things. It's affecting the pressure on the
primary side, ard it's also giving you the level response.
This is the main thing that's leading to some of “hese over-
cooling transients they've had.

MR. RAY: Before you take that away, John: ;

What's the characteristic of the B&W design that
causes those swings so, so wide?

MR. BICKEL: Well -~

MR. RAY: I notice that the others don't swing that
much.

MR. BICKEL: I was hoping somebody wouldn't ask me |
that, |

I am not completely sure. I have not investigated
it. I did this kind of phenomenologically; in other words,
if I had to guess, I would guess that they are related to the?
fact that you've got a lower water inventory. When you startf
bleeding off a heck of a lot of steam, my guess is that the |
first thing it's going to do is it's going to just flash
everything in there; and then it's going to also suck a lot
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of water in quickly. ‘

And I think that's waat you're seeing right here, is
it just completely flashes, then it sucks water in, then it |
kind of goes on its way down. But that is a guess; I will notL
you know, claim that that :s the answer.

Maybe somebody from BaW could answer that a little
later.

The point to be made from this is that the rate of
change in T-average for a B&W plant lies within the range of
all the other PWRs, or at least the ones I studied -- the
inference here being that the pressure change and the level '
change is, is going to be a little bit smaller, because they've
got a more sluggishly responding pressurizer. Well, that's |
only one incident; there are others.

MR. EBERSOLE: Before you leave that --

MR. BICKEL: Yes. Jesse.

MR. EBERSOLE: That supposes that the main feedwater
abruptly cuts off and works properly. It will look a great
deal different if the main feedwater runs on.

MR. BICKEL: I agree completely. The purpose of
generating this slide was as follows: |

I wanted to get a handle on the delta in heat
removal versus a change in steam flow, and this was one of :
the ones I could get.

MR. EBERSOLE: But from the standpoint of looking
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at the maximum chilling rate of the primary loop and subsequent
recharging at the low temperature =--

MR. BICKEL: Yes. g

MR. EBERSOLE: =-- perhaps the ultimate accident is E
when you leave the main feedwater on.

MR. BICKEL: I agree. I agree.

MR. EBERSOLE: Thank vou.

MR. BICKEL: And could get -- under those situationi
you described, I believe you could get a considerably fast --:
because you're going to have more water in there.

MR. EBERSOLE: Then you're subsequently going to -
recharge to full relief pressure with cold water.

MR. BICKEL: With cold water, right. ;

But this was -- unfortunately, this was the data I
could get ahold of quickest. I agree you could probably get
one that might be more than the CE one, which was about 155
degrees a minute. I think you could probably get it maybe
comparable.

But even if you did, the pressure and level respons;
is going to be slower. It's a more sluggish responding !
pressurizer. 1In other words, I don't think you're going to |
drain it as easily.

Continuing off, the next item I wanted tc look at
was the response to a turbine trip. Got that?

(Pause.)
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NO-1, B&W unit, is shown without the ICS runback
here with the dots. As you can see, you get a rather
tremendous increase in temperature over a period of about 7
seconds. And this, it turns out, if one looks at the safety |
analysis, the turnaround here is generated by the tripping of
the reactor.

This is a rather -- very, very rapid increase in
T-average.

With the ICS in operation, however, one only gets
about a l0-degree increase; and that kind of holds constant.
With the ICS in operation, I think what they've analyzed here |
is a case where they got normal moderator feedback. 1In this
case here, I think assumes almost nothing. So you're getting |
none of the beneficial normal reactor feedback that you would?
get after you acquired a little bit of burnup in the core.

PROFESSOR KERR: I don't understand, John. I, I
thought you said the first one was without ICS.

MR. BICKEL: That's correct. ;

PROFESSOR KERR: You're saying it's not only withoué
ICS but also without considerating moderator temperature
feedback?

MR. BICKEL: That's essentially the way the turbine?
trips are usually analyzed. They're generally analyzed with !
the most adverse, which would be either a zero or a very

slightly positive moderator.
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PROFESSOR KERR: So it's a, it's assuming a
beginning of core situation with =-- '

MR. BICKEL: That's correct. That would be the most
adverse case for looking at a turbine trip. This gives you a?
very, very rapid increase in T-average, because you're not
getting any damping from the, the reactcr feedback.

So this I would view, then, as more the kind of a
limiting increase you can get in T-average. This is without
any steam being bypassed by the steam-bypass system.

And I think it's kind of a, as an engineering
judgment point of view, I would say that a steam-bypass Q
system is more likely to open and fail to receipt properly ;

1
than it is to fail to open. That is, unless assuming you've
got some guy that's completely turned the thing off. You
know, from experience I would say that I have, I've qenerally;
seen incidents where they've, they've opened and opened more |
than you wanted them to, rather than failing to open at all. |

I think this has a very limiting effect.

The other one looked at was Millstone 2; and again,?
they assumed a zero moderator feedback effect. They assumed |
a, no action of the anticipatory trip of the reactor on !
turbine trip. Such a trip is provided on some of the earlierf
CE plants. |

Response here, as you can see, is a lot more

sluggish in the increase; and the main reason being is that
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they've get a lot of water around the tubes. In other words,
when you trip the turbine and you botctle up all that steam
without any bypass, you get a situation where you've still
got a lot of water around the tubes acting as a heat sink,
where in the B&W plant one does not. ‘

Now, furtheving on: the next event to look at
combarative response .s during a total loss of feedwater.

Look here to Davis-Besse and again compared it to Millstone 2.
One finds a faster increase in T-average on, on the BaW plant%
than on the CE plant. I think there's, there are a lot of
phenomenological reasons: mainly, this thing has a much |
quicker, you know, dry-out time. I don't think it’s, it
doesn't dry out, as I understand, for -- what was that numberz
Is it 47 seconds at full power? Who had that number? |

DR. McCRELESS: 27, wasn't it?

MR. BICKEL: 27? Excuse me.

The thing doesn't really dry out for 27 seconds; !
but at this point now you've really, you've increased the, thé
pressure enough -- in other words, by the temperature going
up you've gotten an in-surge to the pressurizer which drives
the pressure up and it trips the reactor in high pressure.

But it's a fairly hefty increase in T-average.

On a U-2 plant the response is a heck of a lot more .

|

sluggish. You can see -- you can just barely see -- it looks

about a 2-degree change at the most. And you would hardly gzt
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any, you would just get a very small pressure increase during ;
this.

The event is terminated in a U-2 plant by use of a, |
a low-steam generator water-level trip. Now, the use of this |
trip -- I guess somebody erased; I had a little picture up ;
here.

(Pause.) f

The U-2 plants, you got to recall, look something
like this. They've got two, two bundles that go in here.
They're sensing level up in here. f

Everybody see that there? |

Jesse, I know you can't see.

MR. EBERSOLE: . ~'t it always above the tubes,
though?

MR. BICKEL: It's always above the tubes. Yes, I've
got a bad tube drawn here. You're absolutely right. 1It's |
always above the tubes. |

In other words, you trip the reactor on a total los;
of feedwater in a U-2 plant, maybe when the water level gets ’
down to about here, and you don't even begin -- and generallyf
you will never uncover the tube bundles in this type of a |
transient. In other words, you're going to cut the power
back, and the heat flux goes away, and basically is not that
bad an event.

(Pause.)
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Okay. So you get a very small change in pressure.
This is a, this is a substantial difference between the two
plants.

Continuing on, the excess feedwater. All that one

has to remember here is that the B&W plant having, not having

these large oversized feedwater systems but still having the
same availability, they're limited in just how far, you know, |
you can get a runaway feedwater event. I think that's an

important consideration. In other words, they've provided

availability in their plant via sophisticated control of the
reactor. |

They haven't done it by providing, you know, big
feed pumps that may decide to come back and haunt you at some;
later date.

Okay. 1I've looked here at a Davis-Besse and a
standard B&W plant versus ANO-2. This is a response in
T-average to excess feedwater flow. The Davis-Besse event isf
analyzed from zero load; in other words, where it's just
essentially a high critical, shown down here, essentially is,
you ramp open feedwater, they're assuming the conditions are
as follows: |

They've got a steam bypass valve open; they're
letting ocut, they're bleeding steam out. And they're bring-
ing the reactor's just in block critical. And I guess they're
moving control rods. And all of a sudden the feedwater pump
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takes off, goes out to, you know, its full range. What
essentially happens here is the T-average drops; as it does,
the reactor power is going to start to essentially take off.
It's going to go up and start generating a lot of, a lot of
heat.

Then what occurs then is the heat being generated
makés more steam, and the steam being generated then starts,
you know, building up pressure in there. The increased
pressure in the generator then starts to limit the amount of
feedwater that you can get in there.

Eventually, one finds that within about 2 minutes
you've got what is essentially a self-limiting event. It
doesn't go anywhere and it, according to the analysis, it
doesn't lead to reactor trip. It leads to a steady state
being established.

Again, they look at the same event for the B&W 205
plant; and same characteristics, shown on a different side
here, the temperature for the 205 plant. It kind of reaches
a steady state.

For ANO-2 from, they looked at it; and in their
view, being that they had these 85-percent feed pumps or
feedwater trains, they analyzed the event initiated at a

hundred-percent load. 1In other words, they're sitting at a

hundred-percent load and all of a sudden the feedwater system

goes awry and tries to crank up the flow a whole lot more.
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And again the get a, they get a drop in T-average of!

about 3 degrees and basically levels out. According to their
analysis, it shows that it would not -- they should have a

margin to ride through it. The trip that it would be most

limiting would be the trip on over pcower; in other words, the

high-neutron aux trip.

Any questions?

I'll go on to the next one. I'm trying to speed
this up a little.

Fifth and final is a comparison of the response of
the various plants to a drop in feedwater entropy. A typical

cause of this event -- and it's happened quite a bit -- is

|

you trip a feedwater heater; or you open up a feedwater bypassg

line. And you essentially drop the temperature of the water
you're bringing into the steam generator.

Now, the B&W s/stem is automatically designed to
accommodate for this., (n other words, it =- it's =-- the
water injects into the steam generators, is regulated, based
on the water temperature, so they get a constant heat-
removal process.

In the U-2 plants this is not the case. They
regulate solely on level and steam and feedflow. In other
words, if the temperature starts to drop, the U-2 plant =--
they essentially -- it's not accommodated for in the control
systems.
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Comparing the different plants, one finds the
following:

Down here in the bottom, with the dots, is Indian
Point: very, very slow response.

We look at another U-2 plant, ANO-2. Again, only
about a degree change in a minute -- the main reason being
they've got large inventories of water in the tube-bundle
region. In other words, when you change that temperature,'
you've got a mixing time that you've got to take a =-- you ;
know, it's got a takeover. And it shows around at this

point.

And all of a sudden you really start to see the
thing drop off, as you approach 2 minutes. This is in the
Westinghouse plant.

In the B&W plant one finds it's a little bit more
fast. It looks like about maybe twice as fast, in the
initial slopes here. The sudden drop here in increase is
due to the fact they assume that they get a reactor txip,
which trips the rods and also trips the turbine. That drives
the temperature up a little bit -- and then back down. ;

But summing *hese all up, one can now -- the
following:

As a crude way of assessing exactly how much you
can change the heat transfer across the steam generators,

[ NTONA NORAL /ORRA T RgmoeToR. wC
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not having all kinds of sophisticated computers I could work
with, did a real simple thing. I said that the change or
energy which is the mass of water in the reactor coolant
system times the heat capacity times the rate of change of
T-average is going to be egqual to sudden changes I've seen
between the core heat rate and the steam generator heat-
removal rate.

And I then calculated very crudely the percentaqé
change in steam generator heat removal, based on just taking?
a look at that mass, times the heat capacity, times the rate;
of change in T-av and then dividing by the full load heat
removal rate of the steam generator.

When one compares a once-through steam generator
against a more limiting U-tube steam generator response, you
find the following:

For main steamline break, the two respond about
the same during the initial phases. In other words, as you
really start letting a lot of steam out of the generator in
a U-2 plant, the heat transfer looks like it improves about
32 percent, where in a once-through it improves a Jittle bit;
more. It looks like about 38 percent. [

On a turbine trip, as we noted -- I noted, attempted

to note earlier -- th: response is more =dverse in a once-

through plant, by a ratio of maybe 3 to 1. It's much more

adverse. I R PN ———
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Whilst the feedwater, similarly, you get hardly any
drop in the heat-removal rate in the U-tube plant, because .
you've still got all the tubes covered for quite a while.

In the once-through, it's much more rapid.

For the excess feedwater flow, it's basically
pretty small in a U-tube plant, because you've got all that
water you've got to change. You've got to try and, you know,,

!

add to. |
And similarly, for the once-through it's quite a |
bit higher. Again, this is small for the feedwater entropy
decrease for about the -- these two, for about the same

reason it's bigger for this.

I would highlight that there's probably a, oh, I'd
probably gu:ss at about S-percent error in doing this,
because it's -- you got a lot of crude numbers. I was
looking at slopes of T-average. But I think it does put a
handle on the resmnonse of the various, you know, the various |
plants, on a comparative basis.

Now, based on th.ise conclusions, I think you =-- or.
based on looking at this -- I kind of concluded the following:
and I will state these as being my own opinion; other people
have probably got other opinions.

I think it's very important that this plant does

have anticipatory trip on turbine trip if the steam-bypass
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system is not functioning properly. I think that's clear
because you get a very rapid loss of heat-removal capability.
It also looks very important for total loss of feedwater
event.

One of the things that concerns me about this --
and I think, you know, recent history in the last few months
has brought this out -- i3 that we have all these marvelous

|
|

improvements in safety, have essentially doubled and in some;--
I understand in the case of Crystal River, has increased |
their frequency of trips by a factor of about 7 to 8.

And I don't always believe the idea that tripping a
plant is the safest mode of operation under all times. I |
think when you frequently trip plants you frequently expose é
the, the operators, the control equipment, and a lot of the i
stuff that you don't think abou’ very often, to a lot of
changes: temperatures, pressures, levels.

And I don't generally think it's a great idea to
be doing this on a very frequent basis.

Therefore, I would hope that over a long term
people would recognize that a, that an anticipatory trip on
turbine trip should only be an interim fix until somebody ;
can get a better trip reactor that allows one to take credit

for the steam bypass actions if they, in fact, do occur.

I think if one thought about it you might be able
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to come up with a trip possibly based on steam pressure or
some other parameter that would allow you to say, "Okay,
well it looks like, although the turbine has tripped, the
bypass valves are opening up and relieving pressure, and
there is still steam getting out of the generators, steam
generators."

Similarly, for the loss of feedwater, that plant
was, the B&W plant is designed to ride through the loss of
a single feedwater. And just tripping the reactor now, when
you detect that you've tripped a feed pump, I think means
that anytime any one of them trips -- and you still have thef
capabilitity of riding through it -- you're going to be
tripping.

I think maybe a little bit thought might be put
into how one goes about doing it.

Like I say, I view the anticipatory trips that
have been added via post-TMI fixes, should be considered as
an interim fix. I would hope people would think about some-
thing over the long term. The other item is, there has been
a lot of concern expressed about the level response in a B&W,
plant.

You know, we've heard all kinds of stories about
cavorting and all this other sort of stuff. And the state-

ment that they are easier to drain the pressurizers. Well,

[ NTOA NORAL (OREATIM REROTOR e
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I basically find that statemen“ to L2 untrue. The level
response is, is physically more sluggish.

But I do think if one takes a very close look,
you'll find, is that they actually -- what appears to be the:
problem is not the actual level response but the spread of
the taps in the pressurizer indicating level.

On ANO-1, Rancho Seco,‘Crystal River III, and
Davis-Besse, some of the or.es which have been notorious for
apparently losing level, one finds that these are the plants
that correspondingly have the narrow-range pressurizer
transmitters.

I understand there's been a lot of encouragement
out to get wide-range pressurizers like the other B&W plants,
and I think this is to be encouraged. It makes sense. It
means that they have the water there. Let's just make sure
that the operator knows it's there.

And that basically concludes what we looked at.

I will entertain questions. Anybody. Baffled
everybody.

CHAIRMAN PLESSET: Tom --

DR. McCRELESS: That completes our presentation.

CHAIRMAN PLESSET: Yes.

Paul, do you ==

DR. SHEWMON: Yes. 1I'd like to go off to a

[ MTORA OMAL /O T ReeeTone e
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slightly different subject. It seems to me that one of the
things that happened at Crystal River was that the, they had
a power failure and the computer started doing thirgs to the;
reactor that the reactor operator hadn't asked once and |
didn't understand.

Is that going to come up in the discussion this
morning? Or ==

MR. BICKEL: I don't know who's going to discuss
it. I, I think one of the things that's bother me about =--

DR. SHEWMON: 1I'll be interested in your comments !
on that part of the incident, in view of what you said.

MR. BICKEL: I think it's important to recognize
that at Crystal River the reactor protective functions |
contained an awful lot of information:; so did the safeguards
functions. They have all the indicating they need; they've
got, you know, they've got better power supplies. They were
running. They tripped the reactor. They initiated the
emergency, you kncw, ECCS water that got in there. And all
of this.

They were all functioning. They had indication.
Unfortunately, the cperator was denied a mechanism of gettin§
in there, taking a look at what was going on in those
protective system channels.

I think that there's something =-- I know I, I've

INTERRANOR AL /OMATIM RsosToR (NG
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designed this type of equipment in the past, you know, under
past experiences. And one of the things that is a source of’
major frustration is the inability to utilize good informa-
tion on highly qualified power supplies =-- that you've
calibrated more frequently than yov calibrate your control-
system equipment, and this stuff is unavailable to them.

And it's unavailable, from what I, I don't completely
understand it; I think it's a lot of self-perpetuating rulés:
may be what they are -- that you can't display all the ;
safety-system equipment for controlling the plant. ;

DR. SHEWMON: But these are NRC rules, then?

MR. BICKEL: I think they come out of reg guides
and, I guess, what you call "interpretation of reg guides." |
But it's something that has concerned me
historically, is that you've got some of the best information
available to the safety systems: you've got the pressurizerl

pressure; you've got the, you know, reactor power; you've

got the temperatures. B&W has temperature trips. They've
got the, they've got safety-grade RTDs and things going into
the reactor protection system weren't available; the operato}
couldn't go over and look them up, unless he maybe knew the,
knew in his head, "Well, let's see. I've got a voltmeter
here and the -- now, this thing puts out so many volts and
he can run in there." He can't -- he doesn't have access to

[ MTIRNA NOMAL {TREA TN RpeomToR | eC
8 SOUT™ SAMTOL STREET. 3 4 SUITE 97
MAMURGTON. 3 L o



L

“—h

~

|

saGa ,°_4—8

it.

MR. EBERSOLE: What you're really saying is, the
safety systems are inadequately instrumented.

MR. BICKEL: Oh, inadequately displayed.

MR. EBERSOLE: Well, that's what I mean.

MR. BICKEL: Yes.

PROFESSCR KERR: Oh, Jesse, what he's saying --

MR. EBERSOLE: The operator is historically not
been thought to be important.

MR. BICKEL: No, that's == I think that's correct.

PROFESSOR KERR: Jesse, this stems from a separa- |
tion philosophy, which says --

MR. BICKEL: Separation philosophy =- and I think
it's been carried to --

PROFESSOR KERR: I would urge that we have a
seminar on this sometime, because I think that is right.
It's an important topic, but it's one that --

CHAIRMAN PLESSET: Yes, this --

MR. BICKEL: You could go a whole day on this whole
subject, I agree.

CHAIRMAN PLESSET: Yes.

Jesse, we're not going to let you speak until you
use your microphone next.

MR. EBERSOLE: Oh, sorry about that.

| NTERNA NONAL /ORRA TN RpeewToes c
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CHAIRMAN PLESSET: That's all right. Next time.

Dave.

DR. OKRENT: I think it's fair to say there's more |
than one point of view on how you could one and the same
time provide immediate separation, whatever you think that
is for safety function, and adequate reliability for the
information that the operator sees.

So I don't want to leave the implication that all
the Committee members think that what we should do is
necessarily take the safety instrumentation and immediately
tie it into =--

MR. BICKEL: I'm not saying that at all, no. All
I was saying is, you've got, you've got an instrument rack
for like, say, the reactor protection system and you've got
an instrument rack for the engineering safeguards. And one
might consider putting a heck of a lot more meters, gauges,
knobs, and dials, unless you can see what the heck's going
on.

DR. OKRENT: Well, one might consider making the
control system a better system, I would say. And however
one goes at it.

MR. BICKEL: Yes.

DR. OKRENT: But one thing I wish you'd help me:

I think you suggested that the Bs&W plants were not more
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sensitive with regard to --

MR. BICKEL: Pressure increases.

DR. OKRENT: I guess it would be under, I guess ;
you'd call it overcooling transients, which could lead to
lowering of the level in the =--

MR. BICKEL: Okay.

DR. OKRENT: -- vessel.

But you and the Staff both indicate that, at least
for many of the B&W plants, the ratio of reactor coolant
system volume to pressurizer volume. Let's see: if you go
that way, the ratio is larger in the B&W plants; or if you
go the other way, the ratio of pressurizer volume to reactor‘
systems --

MR. BICKEL: I want to make one comment.

DR. OKRENT: So for some transients that has to go
in the direction of more sensitivity, for the class of
transients.

MR. BICKEL: Yes. I agree.

DR. OKRENT: All right.

MR. BICKEL: When one considers optimization of .
pressure versus T-average response, you've got two ends
obviously. On one end ycu've got the possibility of dropping
the, you know, dropping and increasing pressure too quickly.

And that's undesirable. And on the other end, if the thing

[NTORA NOMAL (OMRA T REroeTom  ec
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is too darn slow, you will find that pressure changes and

temperature changes don't trade each other off from the

thermal-margin standpoint of view.

middle.

So there's obviously some number right in the

Now, the reason why I said I believed from what I

had seen that the B&W ones were a little bit better than I

think is generally recognized.

First of all, I was going to say the =-- a couple

of the NUREGs I looked at by the Staff, which considered

this number, I found they contained a little bit of an error

in ik,

When they calculated, or they showed in these tables '

of RCS volume, they included the volume of the pressurizer.

That's incorrect.

The prer:.irizer fluid and the surge-line fluid are

not expanding and contracting when T-av goes up and down.

And the numbers I show there were essentially

calculated by going and getting the actual volumes, rather

than looking at what they say is total coolant system

volume.

showed when they had their, you know, their showing of that

ratio.

So my numbers I found different from the ones they

CHAIRMAN PLESSET: All right.

John?

Yes,

Jesse.

[NTORA NORAL (ORSATI RpeeeTOR. e
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MR. EBERSCLE: Did you find that the main feed
pump, pump characteristics were deliberately made steep so
it would turn off at high pressure? And deliberately damp
that overflow? f

Do they have a pump which is particularly designed
to that end?

Do you, do you know what I mean?

MR. BICKEL: This, this was for the event of an ;
excess feedwater flow event from low power. i

MR. EBERSOLE: Yes. Right. ;

The pump characteristics tailored to cut that off
like that.

MR. BICKEL: I have not looked at that adequately
enough to say. The main thing I do note is that they do not
require the same type of c.:~-ss sizing; in other words, to
deliver, you know =-- what I was saying: to provide, in
usually in pressurized water reactors, to give you the
ability to ride through a loss of one of the feed pumps.

They generally size them, like in CE and Westing-
house plants, at about somewhere in the range 70, 85 percentf
on the individual train. And that would be like if it was '
running by itself, it could go up to 85 percent.

On the B&W plant they don't have to size it that

big, anywhere near that. I would assume, but I'm not sure
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that they maybe size the individual trains at about, I'd
guess, maybe 55 to 60. But I'm not sure. I have not looked |
at it that closely.

MR. EBERSOLE: By the way, isn't it true that on
these big two-steam generator plants now there's a differencé
like between Arkansas and a BsW plant. And an aspect of the;
fact that the, that the primary containment may be sized to |
the secondary problem, and that the B&W plant has an advan- |
tage in this aspect.

MR. BICKEL: In other words, that it has a bigger
containment.

MR. EBERSOLE: The wet plants do, the U-tube.

MR. BICKEL: I hadn't, I did not consider --

MR. EBERSOLE: You didn't go --

MR. BICKEL: Containments. I think that might be
an interesting point for later work, though.

CHAIRMAN PLESSET: Well, I think we can go on, Todd.
Do you have any further =--

DR. McCRELESS: No, sir.

CHAIRMAN PLESSET: That's it?

DR. McCRELESS: We welcome any comments or
criticism on the report.

CHAIRMAN PLESSET: Well, I'm sure you'll -- ves.

DR. McCRELESS: 1It's a preliminary form. I don't
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know if we'll ever finish it.

CHAIRMAN PLESSET: Yes. I think you'll --

MR. BICKEL: I have.

CHAIRMAN PLESSET: Yes.

Yes, sure.

Provided you use a microphone.

(Pause.)

SPEAKER: Brad Shurer (phonetic spelling), from
the Staff.

One comment on the depressurization and the amounti
of swing one sees in the B&W plants: one of the key ;
parameters that we, we saw in comparing plants which is in aj
table, chapter 5 of our task force report, is the amount of |
fluid in the primary system that is actually at the hot-lick
temperature.

And we found that in B&W plants the ratio of the .
amount of fluid that is in the primary system at the hot-lick
temperature, compared to the total volume, is greater in the%
B&W plants, primarily because of this hot-lick that comes up.
a candy cane.

And as a consequence, when you strip the plant and;
the delta-T across the core collapses, you are basically
cooling down or shrinking down a, a much greater volume of

fluid in a B&W than, say, in a Westinghouse plant, on a, on
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a relative basis. And I think that it should be kept in mind‘
when one looks at the pressurizer sizing considerations, that:
a much larger volume of fluid must shrink down and therefore
a much larger shrink must be accommodated by the pressurizer.
MR. BICKEL: Did you compare the =-- one question:
Did you compare the relative pressurizer response

showed between the various vendors' plants? one against he

! other? to look at that characteristic?

CHAIRMAN PLESSET: Well, he'll -- okay, that =--
they're going to consider that.

MR. EBERSOLE: 1I'd like to mention: when you spoke%
about T-average, I thought you were averaging the coolant
across the whole circuit, were you not? Or were you =--

MR. BICKEL: That's correct.

MR. EBERSOLE: Okay. So his remark, then, it was

considered.

MR. BICKEL: Sort of, sir. I agree that you would
see some effect --

CHAIRMAN PLESSET: I don't think that's quite right,
Jesse; it doesn't sound right. |

MR. EBERSOLE: His T-average could have been
T-average across the board or T-average across the whole loop.

MR. ETHERINGTON: Doesn't "T-averace" mean the

average of the hot-leg and of the cold-leg temperature, the
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arithmetic average?

MR. BICKEL: You have to -- yes. You have to
average if you look at the way we calculated. You have to
make the -- you've got to consider the relative ratios of
cold-leg volume, hot-leg volume, and volume that is, you
might calil it the average temperature.

I agree. That, that is an important consideration.:

Now, the other things that that will affect is thej
responsiveness ~- in other words, the smallness -- of the
cold leg, will reflect how gquickly you can change T cold;
in other words, how quick does it get to the reactor and
start affecting the reactor feedback? It is an important
consideration.

I'd like, you know -- we did this on a, under what'
might be considered <~ery fast -- it was a quick look.

CHATRMAN PLESSET: Okay. Well, thank you.

MR. ETHERINGTON: Mr. Chairman, there has been a
request that this report be released to others. I think
that's something the Committee might want to take up.

CHAIRMAN PLESSET: Well, what I would like to
suggest, Harold, if that's agreeable with the Committee, we
speak about it tomorrow. I was going to have an informal

ad hoc subcommittee, consisting of Kerr and Okrent to tell

us what to do.
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Is that agreeable with the Committee?

SPEAKER: You'd better put three people on it.

CHAIRMAN PLESSET: Well, I don't know. ;

(Laughter.)

Harold is -- if there was a, if there was a
devastating result, we might win. The rest of us might win. |

Is that all right for you gentlemen?

PROFESSOR KERR: I'm sorry. Did you say Okrent énq

me?
CHAIRMAN PLESSET: Yes. ;
PROFESSOR KERR: 1It's all right with me. |
|
CHAIRMAN PLESSET: Is it all right with you, Dave?
DR. OKRENT: I have a preconceived notion.
CHAIRMAN PLESSET: Well, maybe we should put a
third one.

(Laughter.)

SPEAKER: Just put the disclaimer, but =-- ?

CHAIRMAN PLESSET: Well -- no, I think there has
to be the question that Harold raised that has to be
answered. Should we -- yes,

So if we -- is that all right to leave it that
way? And you can tell us as soon as you have a decision.

All right?

PROFESSOR KERR: I can't think of a better-
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qualified pair of --
CEAIRMAN PLESSET: Oh, I can't either.
(Laughter.)
DR. OKRENT: Did we get an expense account for
this subcommittee?

(Laughter.)
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i CHAIRMAN PLESSET: What Ray is telling n is

there is a Freedom of Information Act, but that doesn't

L

‘s

mean we publish it very formally.

4 However, it's still a draft, which means it's

: | something that's being worked on, and that's what I was

s getting at, what kind of revisions would the authors accept
' | before we consider it something that is somewhat more

' | generally available.

" ; MR. OKRENT: I have one request. I wish they

Q

would take the new pages and put them into my copy.

MR. McCRELESS: I agree. 1'd be delighted tc
. " do that. It appeared as though we were gonna be making
s0 many changes that we couldn't do it.

CHAIRMAN PLESSET: I didn't want to indicate

withholding. I thought there might be some suggested

'j improvements or revisions or disclaimers that might gu

; with more general circulation.

i I think that takes care of your point, Ray,

| doesn't it?

20

2t Since it's still a working paper, I think we

- can improve it before we make it generally availakble.

29 MR. ISRAEL: Oh, yes.

o CHAIRMAN PLESSET: I thought these gentlemen
. .t would help us do that.
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I MR. SIESS: Making it available will contribute

LR

to peer review?

"

CHAIRMAN PLESSET: Yes, right. Thank you.

= . Well, I think now we'll go to discussion which

n

is scheduled with the staff and I believe that Sandy,

‘ you're gonna run this?

MR. ISRAEL: Yes, thank you, Dr. Plesset. I'm

pinch hitting for Tom Novak.

The reason we're here today is to discuss the

" recent staff activities with respect to unique aspects of
" | the B&W plants.
‘ = I guess I really want to stress unigque aspects
. of the B&W plants because we seem to have a tendancy
i of also including other concerns that we may have that
18
o are more generic and not unique, necessarily to B&W.
;‘ And so, in order to be fair to B&W, I want to
; make that disclaimer up front.
" There has been alot of activity with respect to
20 the B&W plants and I think it's important that I quickly
11 summarize what we have been doing so it may give some
- organization to our madness almost.
- Back in May of last year, because of the Three
% Mile Island incident, we were concerned about two things.
. 2 One was undercooling with the seeming reduced inventory
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of the B&W plants and the other aspect was opening up

the PORV's which in effect could lead to continues blowdown.

And, on the operating plants, we instituted
certain requirements with respect to the auxilliary feed
water system, the inclusion of anticipatory trips, and
the inversion of the PORV and high pressure reactor trip
setpoints so as to minimize the PORV opening.

And orders were issued to the operating plants
to stay shut down until certain requirements were imple-
mented.

Subsequently, in the Fall of 1979, our attention
turned to plants under construction, B&W plants under
construction. And the concern here was that after the
operating plants had gone back into operation in July,
there seemed to be a continuing number of feed water
transients and certain perception on the Staff's part
that we're not having an overcooling problem.

As a result of that, the question was raised
whether construction should be halted on the plants under
construction, by the 6 B&W plants under construction.
And, that was the Denton letter of October of '79.

The applicants responded to that letter. Here
again, we're dealing with the constructiun permit holders,

discussing the extent to which construction had progressed
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at their plants, the impact and benefits of stopping
construction, potential benefits of stopping construction
at this time and they also considered the continuing
concern we had about sensitivity of the once-through
steam generator.

And they all avowed, that yes, they also were
concerned about certain operational aspects of the once-
throﬁqh steam generator and each of the licensees came

back, I guess applicants came back with proposed additional

studies, and modifications they may make to their individual

plants.

Based on these responses, Mr. Denton wrote a
letter to the Commissioners in January of '80 stating,
if I can paraphrase, we did not see any reason why we
should stop construction on these plants that were already

under construction.

To a larger extent, I believe that decision was
made on the fact that the major construction of the plant
was already completed on most of these plants.

But more importantly, based on our review at
that time, he stated, to date, we have not identified
a requirement for changes in large components that would
require removal and replacement.

And, he also stated that it appears unlikely
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that such changes will be required.

That does not mean that changes won't be made
til the plant's under construction but the changes that
we're considering mainly in the electrical area, I believe,
electronics control systems, that sort of thing.

And that's what Mr. Evan's committee, I believe
-- Subcommittee was reviewing, was our actions on the
plants under construction.

The next event that came along was Crystal
River, and Crystal River to my mind had nothing to do
with sensitivity. It had to do with possibly what we
call a design deficiency, certainly single fault that
would open up and the PORV was undesirable.

Certainly, it also pinpointed previous
knowledge that the B&W licensees had a limited amount
of readout instrumentation they had in the control room,
most of which was tied to one pile bus.

As a result of the Crystal River III event,
the Staff then swung back to the operating plants again
and a task force was formed under Bob Tedesco to rereview
we we're doing with the B&W plants as a result of the

rystal River event.

And, I keep swinging back and forth between
CP's and operating plants because it's important we know
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where we're coming from.

Today Mr. Tedesco will describe the recommenda-
tions of his committee, which was formed, as I say, after
Crystal River III event, dealing with the operating plants.

Now, it's obvious that his recommendations that
are finally adopted for operating plants will be composed
on plants under construction.

I will also talk later on a little bit about
the work we've been doing with, or our concern with the
sensitivity, if you will, the overcocling in the plants
under construction.

The extent to which modifications are agreed to
on plants under construction, those are backfitted to |
plants that are already operating is unknown at this
time.

Obviously, we don't even know what the recom-
mendations are, but the backfitted, that has not been
cited.

Also as pa. »f the cc' itruction permit effort,
Reliability Staff and Researc. ha performed a mini-wash
1400 for Crystal River, and Joe Mur,»hy will talk about the
results of that.

Where all this is leading, I believe, is that

possibly later on this summer the plants under construction
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will have sort of finalized what they think the modification;
should be to their individual plants, staff studies under
tech assistance contracts will have reached some sort

of milestone, and what I visualize is that at that point

the staff will be able to make more definitive proven
evaluations of the situation with respect to the construc-
tion permit plants.

The reason we're here today is that we would like
the full committee to consider possibly sending us a letter.;

|
And, I'm pinch hitting for Tom Novak, and I had trouble
last night defining what the letter was that we're request-ﬁ
from you.

But, I believe -- It has two aspects to it.
Obviously, we've already made a commitment in terms of =--
or, made a judgment in terms of halting construction on
plants, the CP plants, the Belefont, Brooks, and Midland.

And, I guess what we'd like you to do is to i
support that recommendation that Mr. Denton made to the
Commissioners. At this time we see no reason to stop
construction of those plants.

The second aspect that the committee might
consider and this might be more important, actually, than
support of the -- in terms of helping the staff, is to

provide comments and advice as to our activities in thir
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area. And, I talk about comments and advice, we're
still in the early throws of our evaluation of potential
modifications of the construction permit, permitees are
making.

And, perhaps the committee may feel that they
can give us further direction, maybe things we're spending
tco much emphasis on, things we're not spending any effort
on that you think should be spent on.

This would be helpful because we're in the
early stages of our evaluation and we're probably less
defensive now than we would be 6 months or 8 months from |
now.

Mr. Etherington noted that it's really very
premature to address the Tedesco report, which is NUREG's
0667, which -- just received last week, and I guess that
will be taken up at a later committee meeting.

CHAIRMAN PLESSET: I think Mr. Etherington wanted |
that.

MR. ETHERINGTON: Is the Tedesco report, would
that be a factor in any recommendations that the committee
might want to make in a letter? 1Is it an important con-
sider -- matter for the committee to consider before he
makes a recommendation?

MR. ISRAEL: Mr. Tedesco tells me that he would
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; like one .ietter on the whole subject. I have to confer
: with Mr. Tedesco.

s MR. ETEERINGTON: Do you think that's an im-
portant factor in whether the committee is prepared to

make any comment?

MR. ISRAEL: I am informed that what we're look-
ing for is one letter that will in effect embrace the

recommendations of the Tedesco report.

If that's the case, then obviously the letter

: cannot be written this month. It will have to wait until
j: the committee obviously has a chance to =--

‘ '; CFAIRMAN PLESSET: I think Harold has exposed
;‘ a problem that -- The committee just saw this on the
s table this morning, so it's gonna be a little difficult
6 to persuade them to include the critique of that report
- in a letter at this meeting.
18 MR. ISRAE: I understood. And from what Mr.
19 Tedesco now tells me, I guess we'll have to wait an
20 extra month until -- I believe you're gonna meet again
2 with Mr. Tedesco on his report and probably following
y ol that meeting or another meeting with the full committee
2 | next month,

‘ i He would then be able to write a letter combining
= all aspects.
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CHAIRMAN PLESSET: So that presumably we'll not
attempt to make a letter at this meeting.

MR. ISRAEL: Correct. |

CHAIRMAN PLESSET: But Mr. Etherington has a sub-
committee meeting planned for 29, April.

MR. ETHERINGTON: RIGHT.

CHAIRMAN PLESSET: 1Is that right, okay.

MR. ISRAEL: I stand corrected.

The first item on our agenda is a presentation
by Mr. Tedesco on results of his -- B&W Transients Response
Reivew Committee.

I guess I sort of wince at the vulnerability
task force, on identification.

MR. TEDESCO: I can share with you briefly
this morning about the task force that had been established
in March. L

But yet this has really occurred, was Mr. f
Denton's concern, regarding the acceptability of recent |
events in the B&W operating plants, particularly the
Crystal River event of February 26, and considering the
event last November. ‘

And we also should recognize that B&W is not
the only design plant to have transiert. We have had

them in other plants, at the Prairre Island steam generator,
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‘ with two ruptures and the North Anna incident. But, there
L just seems to be a concern about the recurring sensitivity
of B&W plants and their operations.

And while we clearly indicate that the Crystal
River III event may not have been one that endangered
the health or safety of the public, Mr. Denton has expressed
an unwillingness to accept such a plant response to a
transient event, an event like this that ended up with
some 40.000 gallons of water into the containment.

And then overlaying this in the relatively
short period of time that we have had, the B&W plants

showing something like 38 reactor vears, there doesn't

13

i3 seem to have been too many instances of undesirable events.é

= Also, since TMI-II -~

» MR. KERR: Excuse me, Mr. Tedesco, what is mear.

- by the statement that Mr. Denton refuses to accept such

18 an event?

19 MR. TEDESCO: Mr. Denton has expressed his

20 concern that the feeling that when your plant has

N a transient, a transient being something as an anticipated

=2 | event, that we should be able tc ride through it, the

a | system function properly and the recovery done in a normal
‘ i way, that you do not undo a challenge of the engineer

B t safety features.

| | NTOA TORAL /ORRATIM RpromToRs (nc
| S0 U™ CasToR TTWEXT & 4 MTE (7
CABUNGTOR, 3. & oem



CDH T3/12

L

(-}

70

MR. KERR: But I'm trying to interpret the
operational significance of such a statement. It seems
to me, for example, that Mr. Denton would also refure ;
to accept a core melt or signi'cant release of raliin-
activity and yet I don't think that means that Mr Denton
is going to gquit requiring containments ard the p:inciple
purpose of a containment is tc take care of the situation
in which this oc~urs.

So. I'm try.ng to understand what is meant by .
the s*.cement that Mr. Denton doesn't accept something.
Does it mean that he's gonna quit designing for it or that
he's going to design so that it absolutely can't happen?

MR. TEDESCO: Well, I'm leading up to why we're
here, as task force, starting with Mr. Denton's unwill-
ingness to accept these events. He's looking for something
to be done and he wants to x.ow whv it happens and what's --

MR. KERR: 1Is he trying to reduce the probability |
of such an event to an acceptable level or is he saying
that we just can't have this and we're going to design
systems in which it will never occur? §

MR. TEDESCO: I think you realize that =-- i

MR. KERR: No, I don't realize. I have Leard
statements of this sort attributed to Mr. Denton and I
look forward to trying to find out what is meant by the
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statement and I must confess, I don't know what is meant
by the statement.

MR. TEDESCO: I can only share with you where
I am coming from with Mr. Denton. And, we are looking for
a reduced probability and mitigate the consequences of
such transient.

I don't know how anyone could possibly say we
were going to outlaw and therefore never have happen at
any plant --

MR. KERR: What criterion of acceptability is
being worked toward?

For example, are you going to tell us the
probability level or are you working toward a criterion
which says that it is at this level that we're willing
to consider certain transients?

MR. TEDESCO: I will get to that, further into
the workings of the task force and where we're coming
out at.

MR. KERR: Okay.

MR. TEDESCO: I hope that that gquestion will
be answered at that time, as along the lines we're talking
about right now.

MR. KERR: I shall look foward to it

MR. TEDESCO: Okay. The concern that Mr. Denton
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i i expressed to us, he then established a task force that

LR

will look into the operating history of the B&W plant

“a

and also give consideration to the actions that have been

4 | taken by the task force and the task

: force, as to their effectiveness in improving the situation.,
$ ? Now, we have issued our task force report as

4 a draft on the 2nd of April and Mr. Denton has expressed
. that he has no formal position at this time on the

recommendations that we have made.

- And the basis for that is that section of the
‘ report is still under completion and section 7 of the
‘ * report will deal with an attempt to make an assessment
: of the risk reduction potential of each of the items that
“ we have recommended.
: So, what we're looking for is some way of
4
" assessing the effectiveness and concern of the improved
1; safety that one might realize if we went ahead and imple-
- mented these actions.
20 So, right now there's people from the Prolabil-
a1 istic Assessment Branch or Staff, are performing such an
- evaluation. Our preliminary feedback from them is some-
-- thing like next week. We will be in a position, perhaps
% to have some cpportunity to see what the results of their
. e assessments are.
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: So, as you have the report now, as a draft,
we hope to have it completed after we get the input from
the PAS people.

And, we alsc are giving encouragament to B&W
operating plant owners to vigorously pursue ways to improve

their plant response of an anticipated event.

7
And so, we are encouraging them to share with '
3
us in this mission. From a longer term look, the task |
3 !
force believes that acceptance criteria should be developed |
] ?

| to deal with the operating transient on a more uniform

basis that will apply to all the white water reactor

" plants.
- And in this regard, we encourage B&W to take
'8 the lead and they have indicated to us last week a
" willingness to perform this task.
- Now, Mr. Denton also requested the advice of é
18 the committee by way of a letter on the task force ?
19 recommendation that are being set forth in our reports. i
20 The report has been given to B&W and to the
2 operating reactor owners at a meeting that we held ;
= ‘ with them on the 3rd of April. |
8 | We are prepared to discuss the report and the

‘ " findings of the Commission next week. We have scheduled
= a meeting with the owners on April 23rd and at that time
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we hope to have our draft of Section 7 so that we will
be able to discuss with them the results of the entire
review.

B&W and the owners have indicated to us that
they would like to participate in the review of the
outcome of the evaluation of Section 7. And while we
have no particular problem with it, we think that to
make the whole review process a more efficient one, we'd
like to encourage them to perform some independence
studies of their own as far as the assessment of the
items given in our report so that when we have this |
meeting, we'll be able to share on a mutual basis.

So, actually the status ¢f where we are -- I
have prepared a presentation and I'll try to make it as
brief as possible and we have handouts. There are certain
aspects I'll go over quickly. If you want to stop and
dwell on them, we can. ‘

The overall background and summary of our task ‘
force, exhibit on the first slide -- Turn the lights off,
please?

The task force was established on the 12th of
March by the Director of NRR to give him a short-term
assessment of where we are in the B&W plant, as far as

our recent operating experience.
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And we were to come up with any recommendations
that may deal with further licensing requirements, to give
assurrance about the response of the plants to anticipated
transients.

The main areas of review that we looked at
dealt with response and re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>