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DISCLAIMER

This {s an unofficial transcript of a meeting of the United States
Nuclear Regulatory Comnission held on October 14 B in the
Cormission's offices at 1717 H Street, N. W., washington, D. G. The
meeting was open to public attendance and cbserva“ion This transcript
has not been reviewed, correctad, or edited, and it may contain inaccuracies.

The transcript is intended solely for general informational purocses.
As provided by 10 CFR 8.103, it is not part of the formal ar informal
record of decision of the matters discussed. Zxpressions of opinion in
" this transcript do not necessarily reflect final determinations or
beliefs. Ho pleading or other paper may be filed with the Commission in
any proceeding as the result of or adu.essed to any statement or argument
- contained herein, except as the Commission may authorize.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMNISSION

DISCUSSION OF REACTOR VESSEL WATER LEVEL

INDICATOE PROGRANM

PUBLIC MEETING

Room 1130

1717 H Street, N.W.
Washington, D.C.

Thursday, October 14,

The Comaission convened on the above-entitled

matter, pursuant to notice, at 10:02 a.me.

BEFORE:

NUNZIO PALLADINO, Chairman
YICTOR GILLINSKY, Coamissioner
JOHAN AHEARNE, Comaissioner
THOMAS ROBERTS, Commissioner
JOHN ASSELSTINE, Comamaission

STAFF PRESENTERS SEATED AT COMMISSION TABLEs

JOHN E. ZEERBE, OPE

HAROLD DENTON, NRR

ROGER MATTSON, NER

LARRY PHILLIPS, NRR
CARL MICHELSON
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CHAIRMAN PALLADINO: Good morning, ladies and

gentlemen.

This sorning's meetings is on the subject of
additional instrumentation for detection of inadequate
core cooling. We last met vith the staff on this matter
in Janucry of this year. At that time, ve also heard
from reactdr vessel level instrument vendors, and
members of the ACES.

We have recently received a paper from the
staff, vhich addresses the issue that remained after the
January meeting. The paper requests Commission appreovsl
of the staff's final recommendation in regard to this
matter.

The purpose of this morning's meeting is to
allow the staff to> discuss the resolution of the open
iteas from the last meeting and to ansver any further
questions that the Coamissioners may have.

Do any >f ay fellow Commissioners have any
opening remarks that they vould like to make?

(No responsea.)

CHAIRMAN PALLADINO: Then I think, at this
time, I will turn the meeting over to Nr. Denton.

¥R. DENTON: Thank you, ¥r. Chairman.

We think we have resolved the juestions that

ALDERSON REPORTING COMPANY . INC,
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vere brought up in previous meetings. We have made a
lot of progress since those times. Ve have met with
industry. We had several meetings of the comaittee to
reviev requirements. We met with ACRS. Ve think ve
have resolved the technical issues that wvere
outstaniing.

We have done a lot of vork on the cost/benefit
issues. We are prepared today to make a racommendation
that instrumentation for detection of inadeguate core
cooling be installed in all facilities.

Roger NMattson will describe wvhere ve have come
out on this issue and the results of the studies I have
mentioned.

CONMISSIONER AHEARNE: “Tould I ask Roger to be
a little clearer than the paper is on vhere you come out
on BEW. _

¥R. MATTSON: Yes.

COMMISSICHNER AHEARNE: It is not all that
clear.

¥R. MATTSON: We wvill come to that as ve get
through this. We wvill probably want to discuss it at
length.

With me today is larry Philiips, the Section
Leader for the Thermal Hydraulic Section for the Core

Pertformance Branch. It wvas under Larry's direction that

ALDERSON REPORTING COMPANY, INC,
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vork by the staff to review the vendors proposals and to
develcp generically applicable criteria, and to monitor
the work of the contractor at Oakridge National
Laboratory that vas involved with this. All that
occurred under Larry's directica.

(Commissioner Gilinsky joined the meeting.)

If I could have the first slide.

(Slida.)

F'his is Jjust an introductery slide to put
socmething 2n the screen wvhile I refresh our collective
memcries of how ve got here.

Shortly after the accident, it wvas fairly
clear to everybody in this business -- regulators and
regulated alike -- that there needed to be more direct
indication of vhat was happening wvith core cooling tnan
the operators at TNI had. The level indicator in the
pressurizer had not worked to anybody's satisfaction.
It vas susceptible to failure for a range of accidents
that ve nov realized had a higher probability than ve
appreciated bdefore.

There were instruments, howvever, in this
system, core exit thermal couples, that had ve
appreciatesd the value, ve would have prepared operators
for using them better. So it vas easy to move in the

short tera to iaproving our reliance, and the ability to

ALDERSON REPORTING COMPANY, INC,
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rely on those core exit thermal couples. So that is
hvere the concentration vas for the first year or so.

COMMISSIONER GILINSKY: Could I interrupt you
for a minute.

In the Lessons Learned Report, you said that
in retrospect the instrumentation was adequate to detect
core voiding. Is that wvhat you had in mind, core exit
thermal couples?

MR. NMATTSON: Your memory is better than =ine,
Commissioners.

It vas possible to tell from the core exit
thermal couples at TMI that there was voiding and
inadequate core csoling, yes, and that is essentially
vhat I am saying here today, too.

COMMISSIONER GILINSKY: In fact, I wondered if
that vas a misprint. But it did say in the report that
in retrospect the instrumentation was sufficient to
detect inadequate cooling. Then you go on to say that
it vould be useful to have more direct reading, and so
on.

¥R. YATTSON: Let me talk for a couple more
minutes, because I think I am going to come to that
point,

The short tera response was to use what vas

there better. That is, make better use of the core exit

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE.. S.W.. WASHINGTON. D.C 20074 (209 S84.724&
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thermal couples, because ve realized, just as you said,
that there was sufficient information for the operators
to knov, if they had appreciated it, that the cooling
vas inadejuate 1ni that lamage wvould be occurring to the
core, and more had to be done to coocl the ccore.

"hat ve vere uucertain of at the time ve
issued requirements to improve the ability of the core
exit thermal couples aud to install the sub-cooling
macrgin moanitor in PWBs, bhack in the short-term after
THI, vas wvhether ve needed more instrumentation to
detect the approach to inadequate core cooling, to give
sore advance warning, and then, also to aid in the
recovery from inadequate core cooling, the
reestablishment of inventory or level in the primary
cooling systenm.

COMNISSIONER AHEARNE: Roger, don't you also,
though, need something wvhich sight not necessarily come
from the core thermal couples, and that is that at the
stages vhen the operators are taking action, you need
something to let them krowv their actions are helping or
haraing.

¥B. MATTSON: That is right.

See a year ago, if I could turn to the next
slide.

(Slide.)

ALDERSON REPQRTING COMPANY, INC,
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A year ago, when the controversy vas boiling
betveen the ACRS, the staff, and the reactor vendors,
the controversy, I thiuk today, flowed mostly from vhat
is the function ve are tryinj to get this
instrumentation to serve. I’xactly what kinds of
accidents, vhat periods in those accidents are ve trying
to cover with this instrumentration. There were
1ifferences of opinion as to what ve were trying to
achieve, and as a result there wvas controversy over
ambiguity.

We kept insisting that wve vere after a level
indicator. We wvanted to know the level in the primary
cooling system.

COMNISSIONER AHEARNE:s But, in fact, there had
be2n some worids about unambiguous.

MB. MATTSON: Yes, and ve vere saying that ve
tere going to mak2 the wvorld's best level indicator. We
vere going to make it unambiguous.

Then somebody said, "Wait a minute! What is
going to happen vhen the pumps are running, the reactor
coolant pumps. It isn't really level that you are
meisuring any more, at least not belov the upper core
support plant. It is some kind of inventory that you
are monitoring." "“Well, yes,” ve said, "it is some kind

of inventorye.e It is level.” *Why 40 you call it a

ALDERSON REPORTING COMPANY, INC,




10

11

12

13

14

1§

16

17

18

19

21

24

level indicator; won't that be amkiguous to the
operator?”

It vas in that controversy that you all vere
throvn last December and January, and had reactor
vendors sitting here at the table, and the ACRS sitting
here at the table, and a lot o2f confusion. You sent us
off to try to address this question of ambiguity, to try
to sharpen up exactly wvhat is it that this instrument is
providing that tha2 other instraments 3don't already
provide. And wvhat are some <: the costs and benefits,
and some of the other questions that go along with
that. But primarily it was this question of ambiguity
and sharpening the definition of the function that the
instrumentation vas trying to proviie.

We set forth an action plan for resolving that
controversy. That plan led to a number of meetings, and
they are shown on the third page of the package of
vievgr; hs that you have.

The first step vas to ameet with the industry
and try to see if the misunderstanding among the various
parties vas as great among the technologists as it had
seemed to be up hare at the Commission table vhen the
various vendors --

COMMISSIONER GILINSKY: Let me go back a

little further, so that we start at the beginning.

ALDERSON REPORTING COMPANY, INC,
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We 1i1 ask 2ll the companies to e2xamine the
question and evaluate some means of arriving at an
indicator of water level. Did they all supply us with
an evaluation?

YR. DENTON: No, they differ considerably, and
Roger will come to, in a slide or two, vhere they stand
in terms of responsiveness.

COMNISSIONEE GILINSKY: But this is wvay back
in 1980 that I am talking about.

¥R. DENTON: They still differ today.

COMMISSIONER GILINSKY: I understand that.
This is 1982, isn't it.

¥R. MATTSON: Let me refresh amy memory for a
minute to msake sure I don't misremember.

(Pause.)

¥R. MATTSON: I think it is fair to simplify
the response back in the 1979-1980 period to say that
Westinghousc and Combustion, and their owners, responded
more positively to the question of: Is there a need for
additional insctrumentation? The BEW owners and BEW
responded more negatively, that is, saying they didn't
think ther2 wvas.

COMMISSICNER AHEARNE: This is somewvhat
euphemistically dascribed. The 3&W gentleman sat here

and said that it wasn't needed and also was not

ALDERSON REPCIRTING COMPANY, INC,
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possible.

MR. MATTSON: I think that is too hard. There
are two BEW owners who have proposed specific systenms.

COMMISSIONER AHEARNE: But Vic was going back
historically, and historically --

¥R. MATTSON: But you ars talking about a
meeting that occurred a year ago at vhich time two BEW
ovners, at least, had proposed specific designs that ve
had under reviev. They didn't have the design details.
They didn't have the encineering support. They didn't
have the integration from their supplier that
Westinghouse and Combustion had supplied for their
systems, but it is unfair to say that they were in total
opposition to this. There vere at least twvo that said,
“Here is a system, what do you think of it."

MR. DERTON: It appears that it is geing to
take orders to jet BEW to install the kind of
instrumentation that ve like, and ve then intend later
in the presentation to shov hov ve would accoaplish
that.

COMMISSIONER GILINSKY: Do ve get submissions
from each 2f the licensees agreeing or disagreeing with
us, perhaps, but ==

¥YR. MATTSON: Yes. They vere required to

submit us their views on what additional instrumentatiocn

ALDERSON REPORTING CCMPANY, INC,
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they thought was needed to complete an inadequate core
cooling package.

COMMISSIONER GILINSKY: As I understand it,
our view, or the view of the technical staff, wvas that
this sort 5f instrumentation vas more important in the
case BE&W r2actors than in the case of the other PWRs.

MR. EATTSON: That is correct, yes.

CHAIRMAN PALLADINO: Are you going to take
some time to over again why you think the BEW proposal
is unvorkable?

¥R. MATTSON: Yes, ve vill come to that.

MR. DENTON: The status of the three suppliers
is a part of the talk, and it is just a slide or two
from wvhere Roger is. If we could allov him, he will get
there.

MR. MATTSON: Or ve could move there nov. He
just wvants to go over history.

COMMISSIONER GILINSKY: I guess the reason I
bring this up is because ve seem in a vay to have gotten
diverted.

The concern arose in the case of the BEW
reactor. That is wvhere, as I understood it, it vas most
important. BEW hung back on this for a number of
reasons, sO ve concentrated on the ones that vere more

sooperativa, but where the problem was not as severe.

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE  S'W WASHING®
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It seemed to be more vorkable there.

HR. MATTSON: There is =--

COMMISSIONER GILINSKY: They got caught up
because of ocur tendency not to make invidious
comparisons betveen reactors. We cperate on a broad
front.

MR. DENTON: BEW has had, I thirk more than
the others, a "shov me"™ attitude. They apparently are
not convinced that it is of value, and except for the
tvo efforts that Roger talked about, they have not been
as forthcoaming.

COMMISSIONER AHEARNE: This may be an unfair
characterization because all I have is what I read in
the material that has been sent up, but I would say that
it is a lot more than a "shov me" attitude, it is "I anm
not going to 40 it unless you ordar it."

¥R. DENTON: I would prefer to have thenm
characterize it in thosa words.

COMMISSIONER GILINSKY: However you
characterize it, Westinghouse and C-E got caught up in
this <oncern which re=lly wvas initially brought up by
BEY.

MR. MATTSON: Caught up is not the right wvay
to say it. They believe this instrumentaticn should be

added to their machines.

ALDERSCON REPORTING COMPANY, INC,
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COMMISSIONER GILINSXY: I believe that to be,

toc, but the concern was greater in the case of the BEW

reactors.

MR. MATTSON: There is nee’ for this

instrumentation in the other reactors, toco. Sensitivity

of the BEW machine,

the pulling of voids in the primary

coolant system is a more likely occurrence there, and

for that reason it is fair for you to say that the need

is probably greater in the BEW macdhines.

MR. DENTON: I think ve are on the side that

says, vwe think that BE&W plants need it, too. I den't

wvant to have any posture other than that.

COMMISSIONER AHEARNE: You said, vyou think

they need it, too.

MR. DENTON: I think they all three need it.

COENISSIONER AHEARNE: Roger just said,

probably greater.

I knovw Vic and I have reached the conclusion

that it is greater and 4o need it and vould need it

first.

them?

Do you disagree that the need is greater for

MR. DENTON: No, I think so, too.

MR. MATTSON: We agree. The first will bde

.2ult since some Westinghouse p.ants already have it

tied and calidrated.

The first is past already.

ALDERSON REPORTING COMPANY, INC,
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CHAIRMAN PALLADINO: You speak of need, but
you do use vords, at least in the March 12 letter than
transaissed the report from the staff, that sayss "This
report dc0es not astablish that reactor vessel level
measurement systems are necessary to plant safety.” And
there are a couple of places where it says that it is
very highly desirable. Dc you believe this statement,
or don't you believe it?

I gather, even though you speak of need, you
haven't established in your own mind that there is a
need, at least this important.

¥R. DENTON: It depends on whether you are
talking about a legalistic need and are all the plants
in the U.S. deficient today because they don't have it.
I look at it in the sense that wve have phased
implementation of improvements after TMI, and this is
one of the improvements that needs to be put in. But I
didn't vant to get in the posture of saying that Plant A
out there that doesn't have it today, can't operate
safely wvithout it, when ve lave stressed things like
tharmal couples and procedures. But I am adveocating
today that you approve a requirement that they put in
and installed in all PWBRs.

COMMISSIONER SILINSKY: This is the difficulty

w2 face in the backfit rule.

ALDERSON REPORTING COMPANY INC,



10

1

12

13

14

1§

16

17

18

19

21

S

24

25

15

MR. DENTON: It is that semantic use of that
word.

COMMISSTIONER GILINSKY: I don't think it is
inconsistent to say that they are aided and it has to be
there for safety, but we don't have it today, ve have
lived with it, and ve will continue %o live with it for
some time.

CHAIRMAN PALLADINO: Other places you say.
thare is a1 benefit of unknowvn magnitude, or vords to
that effect.

NR. MATTSON: They are a knovn benefit. Where
you are reading is, can you quantify that benefit the
vay you quantify benefits with probabilistic risk
assessments and a lot of other wvays. That is very
difficult to do, because the instrument, what it really
does is improve the operator reliability in responding
to fairly frequent events that can cause vociding in the
primary coolant system. If you improve his reliability
in responding to theose events, he doesn't makzs mistakes
that lead to more failures, more compounding errors, and
turn thea into core damaging events.

How do you quantify that with probabilistic
risk assessment? Stand back a ainute, PRA cnly deals
vith a melted core or an unmelted coce. This slicing of

the bologna in a slightly degradc core versus an

ALDERSON REPORTING COMPAI Y, INC,
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uniegraded core versus an arrested core melt, the PRA
assessments by which you quantify risk are not capable
of getting dovwn to that level of detail.

So in the discussion in the paper that is the
foint that ve are trying to make, it‘'s that it is
difficult to quantify. We know that it is a benefit to
increasing the reliability of the operator in responding
to frequent events of the steam generator tube rupture,
pump seal, too fast a cool dovwa, those kinis of events
that occur wvwith a frequency of one in ten, one in 100
years, that if there are compounding errors, »r
compounding equipment failures, can turn inte very
challenging events, and the operator reliability has to
be high.

This device significanily iaproves the
operator's reliability for those kinds of slcwv mecving
events that pull voids in the primary coolant systenm,
give him assurance and reliability in dealing with those
voids, so that they don't confuse him and lead him to
make errors that ve have seen or that there would be a
tendency for with those slov aoving events.

CHAIRMAN PALLADINO: Why don't ve let you go
on a little farther because eventually I do want to ask
some other questions that are not related to need.

¥3. DENTON: We do have a slide on which ve

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE,, S.W., \/ASHINGTON, D0.C. 20024 (202) 554-2345
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have attempted tc list all the uses of vessel inventory
information, and . : is about 2 dozen of them that wve
have identified. It is the very last slide, the
rear-end.

COMMISSIONER AHEARNE: Page 6.

¥R. DENTON: The last page in the handout
lists the types of use that we think this
instrumentation --

CHAIRMAN PALLADINO: Why don't ve let you go
on. I vas not questioning the potential value of such a
system, but rather your words.

YR. DENTON: R2ally, our recommendation is
that you require the installation of these.

HR. MATTSON: If I could just then guickly
dash through this third page.

We met with the industry. We met with the
CRGR twvice. We met with the ACRS in one tough meeting
back in April, at the subconmmittee and comaittee level.
We rebriefed the ACRS this month to tell them where ve
vere and hov the CRGR had come ocut.

Let me say what happened in the course of
those meetings. I think the bottom-line is that ve drew
a consensus froam that community of interest in
inadequate core coo0ling instrumentation. We had long

discussions of the events for which this instrumentation

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE. S'W., WASHINGTON, D.C. 20024 (202) 554-2345
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would be useful. We had long discussions and concerns
vith the problea of ambiguity.

We hai jood operator feedback, for example, at
the industry meeting. If I could characterize that in a
fev lines it would to the effect of the operator saying,
"You gave us a pressurizer level indicator once that we
thought ve could reply on. Obviously you lied, ve
couldn't rely on it. Don't give us another instrument
like that. Before you give it to us and make us rely on
it, assure yourselves as engineers, regulators,
designers, that the thing vorks and that it wvon't give
us misleading information.”

TOMMISSIONER CILINSKY: Wnen you say
operators, 40 you mean licensed operators?

¥R. MATTSON: Licensed operators and station
superintendents that vere brought in by the owners
groups that we had invited to the tvo-day meeting in
February.

Anoth2r thing ve learned - hovever, wvas that if
you dé a good engineering Job on this inventory trending
system, this thing that ve used %0 call a "level
indicator,” and you integrate it vith procedures, you
integrate it with training, you integrate it with the
indicators on the panel in the control room. If you

spend some money and work hard at it, as Westinghouse

ALDERSON REPORTING COMPANY . INC,
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and Combustion-Engineering have done. If you provide
data to underpin the correlations that are used for
pressure drop calculation. If you provide tests and
facilities at Combustion Engineering, or in LOFT or in
SEMISCALE, or these systeams, like have been conducted in
the courss of the last twvo years. The ambiguity
questions that have been raised can be answvered, and
they can be ansvered to the engineering and to the
operational peopla2's satisfaction.

COMNISSIONER AHEARNE: To me, at least, you
very carefully excluded BEW from your li’F'

NR. MATTSON: BEW throughout this period has
done no new work. They came to the meeting in February,
both as an owners group and as a vendor, saying, "Here
are some conceptual proposals for hov ve could do it if
you insist on it. But ve think it could be ambiguous,
and ve think that it is very difficult to do right.”
"Shov me,” as Harold has said, vas more their attitude,
rather than --

COMMISSIONER GILINSKY: 1Is it tied to their
lawsuit?

YR. NATTSON: I haven't any idea.

CHAIRMAN PALLADINO: Didn't ACRS say some of
the same thing; at least some of the individual members

1i1.

ALDERSON REPORTING COMPANY, INC.
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¥R. MATTSON: A year ago, yes. Nov in the
meeting that occurred in April, in subcommittee and
committee, long discussions of the work that we had done
in the February meeting with industry, the first report
that ve had vritten for the ACRS and for the CRGR, and
the CRGR reviev. Long discussions of the same issues --
ambiguity; failure modes and effects; hov do you train
operators; hov do you itegrate it in the control room.

The ACRS agreed that the conditions that ve
vere placing upon the installation and training of the
oparators for the Westinghous2 and
Combustion~Engineering systems sounded good to them.
They said that ve vere on the right track, if I can
paraphrase their letter. I represent to you today tha?
the ACRS is in agreement with vhere we have come and the
recommendations that wve are making to you..

CHAIRMAN PALLADINO: Does that include the two
people that took exception earlier?

¥R. MATTSON: One of the tvo people spoke up
at the ACRS briefing that I gave last week, Nike
Bender. He said, "You will have to shov me."™ That wvas
the state of his d1issatisfactiou at this point, he
didn't go on at length. I took that to mean that he
still is unconvinced that it can be done unambiguously,

but the committee has written a letter supporting what

ALDERSON REPORTING COMFANY, INC,
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ve vere doing and giving their endorsement.

COMMISSIONER ROBERTS: What about Harold
Lewis?

¥R. MATTSON: Lewis was at the m2eting, but he
didn't speak.

COMMISSIONER GILINSKY: Bender's view is that
ve ought to fix the reactors rather than supply mocre
instrumentation, vhich is not an unreasonable view in
the long run at any rate.

¥R. MATTSON: I share that.

CHAIRMAN PALLADINO: I think some of the
questions he raised, I would like to have time to
address this morning, because I still don't have guite
the confidanca in the one system, the Westinghouse
systema, that it is unambiguous and that you can feel
confident about the information you get. I would like
to be assured, and maybe wve could do it this morning.

¥R. MATTSON: Let me finish this siide and
move c¢o the next, and I suspect that it will lead us to
those questionms.

The focusing that needed to occur on vhat is
the function of this instrumentation, really occurred in
the pr.cess of these meetings, in preparing for CRGR and
ACEBS, and in listening to the industry feedback.

If I could say wvha: the function is in two

ALDERSON REPORTING COMPANY, INC,
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simple statements. First and foremost, it is to provide
coverage, provide information in a time period of
interest for slov moving events that lead tc voiding in
the primary cooclant system, where the coverage provided
by the sub-cooling margin monitor and the core exit
tharmal couples is not complete.

That is, during a period that can Le as long
as hours, three or four hours, for a thing like a
reactor coolant pump seal failure, a stuck open PORV, a
Steam generator tube rupture, wvhich ve know can happen,
where you hava lost sub-cooling and the sub-co0'ing
margin monitor says zero, there is saturation at the top
of the core, yet there is no heat up in the core yet.
The core exit thermal couples have not begun to rise in
temperature.

That dead span, if you will, in current
instrumentation, can be several hours long. During that
period, the operator is going to be taking actiocns. His
procedures don't say that you have to do this or that,
but he is in an event vhere the containment pressure is
rising, the radiation signals are showing, or there is
vater flowving frem the primary ianto the secondary
through a broken steam generator.

He is going to be making manipulations with

the emergency core coocliag system. He is going to be
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manipulating the secondary system to raise or lowver
pressure, depending on what his procedures tell him. He
von 't know whether that voiding that is occurring in the
primary coolant system is getting worse or getting
better.

Remember the Ginna steam generator tube
rupture. The operators, bdecause of really a crude level
indicating system in Ginna, some thermal couples
distributed in the upper-head, knev they had a void up
there. They used those thermal couples to help assure
them that the actions they were taking, although they
vere slov and deliberate, veren't causing that bubble to
get bigger in a way that it could begin to interfere
with th2 operatiosn and the cooling of the plant. It is
the same thing here. You need to knowv during that dead
span vhethar the actions youa a.e taking are aiding or
hurting the recovery of the plant.

Some operators will argue, "Wait a minute!

The procedures say, put all the wvater you =an in
there.”™ The procedures say, put all the vater you can
in thers and cool the core, y2t real human beings in
real situations see contrary indicationms.

Things fail that you don't think are failing. NMaybe a
generator didn't start. Naybe a pump didn‘t flow.

Maybe a valve didn't open. Maybe it vas two steanm
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generator tubes instead of one. Maybe it was a leaking
stean generator on one hand, and another broken steanm
teaerator. NMaybe it was a stuck open safety in the
secondary, in addition to the steam generator tube
leak.

Those things are happening in plants. They
become confounding to the operator, and you can't really
sit at a table like this or at a design table and
anticipate all of them. So what you are trying to do is
increase the information during that dead span betwveen
loss of sub-cooling and onset of super-heat. The
instruments that Westinghouse and Combustion have
designed in detail, and BE&W has proposed in concept,
vill significantly aid the operation 2f the plant.

There is a second place that the
instrumentation is useful and that ve have focused its
design on. It is not quite as important as this one,
but it is an interesting one anyhow.

Remember at Three Nile Island, when ve
recovered the core, wvhen the level had been
reestablished and things were stakilized and cooling vas
good, some thermal couples indicated super-heat and sone
thermal couples indicated sub-cooling in the core.

At TNI that wasn't d4iff.cult to interpret

because the level had been restored in the pressurizer.
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It is not hard t> think of evants vhere you aight not
restore level in the pressurizer. The level indicators
might fall because of high radiation or flsoding, they
are not safety jrade indicators after all. The break
might have been in the pressurizer surge line, so you
vould not refill the pressurizer.

For an event wvhere you think you have
recovered the core, yet some thermal couple indicate
high and some thermal couples indicate low, that is a
completely unambiguous indication of core recovery, as
the designars say, and this level indicator would help
you == this inventory indicator turned level indicator
¥ith the pumps off would helr you interpret and
understand that domain.

It is those domains principally that this
inventory trendiny system is nov targeted at and that
there is general agreement on. The first one I should
mention includes both operatisn with reactor coclant
pumps runn.ng, and oparation with the rs2actor coolant
pumps off.

We are convinced nov we can do that. The
systems have been tested and analyzed and proven for
those conditions, and ve are convinced that the BEW
system can be iaproved and designed in detail to satisfy

those functions.
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CHAIRMAN PALLADINO: You talk of tests, and
that is one of the things I wvanted to ask you about.
¥aybe you would ratrer go on and I will ask them later.
Were the tasts dynamic in nature? Did they have change
of phase? Did they have voiding?

MR. MATTSON: Yes. I think if wve turn to
slide four, you vill see I have just summarized that
plant.

(Slide.)

While that is in front of you to prod your
memory is thecre are guestions you want to ask on the
suamary I just gave, while don't I ask Larry to
sunmarize the kinds of tests that Combustion did in
thelr tvo-phase facility in Connecticut, and
Westinghouse did in the LOFT and SENMISCALE facilities in
Idaho.

CHAIRMAN PALLADINO: While slide is this?

MR. MATTSONs You won't see it dascribed on
this slide, but this may prompt your thinking about some
of the conditions for which the testing needs to be
applicable. There isn't a slide that goes to the
testing directly.

¥R. PHILLIPS: For Combustion Engineering, wve
had them install -- I am sorry, I meant to start with

Westinghouse. #We had them install their level probe on
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the SEMI-SCALE test facility, and piggyback on some
small break LOCA experiments that vere being run there.
The system, of course, vas wvell instrumented by other
instruments, including the DP systems that wvere tiere
for the SENI-SCALE test iastrumentation.

The tests were thoroughly analyzed and
performed essentiailly as predicted, at least with the
error band predicted.

ME. MATTSON: Wasn't there in one of the tests
some error in the design of the system that shoved up,
and they vant back and corrected for the test?

MR. PHILLIPS: Yes. The error wvas in the
1esign of the tast, and it had to do vith a pressure
drop betwveen the core region and the upper-head region
vhere the tap vas. It vas non-characteristic of the
situation in the reactor, and the test was rerun with
the reactor more closely simulated. It vas concluded
that the initial analysis of the reason for the problem
vas correct, and that the system vas behaving properly.

CHAIRMAN PALLADINO: It is the Westinghouse
system that gives me the most difficulty at the moment.
Is there a 4elta P that they can get that will
unambiguously give you some indication of the amount of
voids, or can you get that same delta P from a variety

of situations?
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¥R. PHILLIPS: No.

CHAIBRMAN PALLADINO: No voiding and pumps
running, or voiding =--

¥R. MATTSON: The West.inghouse delta P system
uses different pressure taps depending on vhether the
reactoc co>lant pumps ar2 running or are off. The
system itsalf vill detect vhether the pumps are on or
off, and then the operator will be told which scale to
rely on.

With the pumps runaning, the differential
pressure that being measure is the pressure drop across
the reactor coolant pump ==

CHAIRMAN PALLADINO: Across the rwactor
coolant pump.

¥R. MATTSON: =~ across the reactor coolant
pump. How much pressure rise is provided by the pump
running and pumping the fluid. That differential
pressure is correslated to the amcunt of void in the
fluid that the pump is puamping. The correlation vas
derived from testing by testing by Westinghouse in
France, using I believe a full-scale Westinghouse punmp.

CHAIRMAN PALLADINO: How does that give you
any indication as to whether or not you have got voids
in the core? You may hav voids elsevhere in the

S;stenm.
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MR. MATTSON: But if the pumps are runaing,
then the void is being mixed throughout the system, and
vhat you are measuring is the average void ccntent of
the reactor coolant system. There may be slightly
hisher voids in the core, but because of the circulation
it is bcind aixed by the pumping action.

CHAIRMAN PALLADINC: You can have a delta P
across some generator =--

MR. MATTSON: But the delta P is a function,
Br. Chairman, of the amount of void. As the void
changes, the delta P changes, and it 1s the change of
delta P that gives an indication of the trending cf the
voids. As the delta P goes up, the voids are getting
higher. As the delta P joes iown, the voids are getting
lover.

It is the correlation of the change in
pressure drop vith the change in void that has bteen
aeasured in experimental facility for that pump, that is
input to the design of the system. It is all in the
electronics, that correlation is all built-in, and as
the sensed difference in pressure across the pump
changes, the instrument tells the operator that the vo‘d
content is either increasing or decreasing, depending
upon hov the signal across the pump is changing.

COMMISSIONER AHEARNE: How much time lag is

ALDERSON REPORTING COMPANY. INC,
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there between the void coefficient and the actual void
in the system --

CHAIRMAN PALLADINO: I am sorry, I want to
hear the guestion.

MR. MATTSON: T am not sure.

COMMISSIONER AHEARNE: I vondered what kind of
a time lag there was between the void coefficient
measurement and the actual void in the systea.

MR. MATTSON: Essentially none. There is no
pover changing characteristic of the core cother than a
s_o>vw decay in the shutdown mode, although there may be a
sliqhtly higher void content in the core. In some
regions of the core, there is a power distribution
vithin the core.

In the ocutlet of the core, the voids are all
mixed uniformly and flow over through the pump, and that
indication is rapid -- seconds is the transit time of
the primary coolant system -- so it is a fairly rapid
picture of the current condition of the core. The
current void content of the reactor coolant system, it
is an instantan20us measurement.

COMMISSIONER AHEARNE: I guess you are talking
there about a mixture of voids through the core. What
in the case of a bubble above the core, which is now

forcing down.
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¥R. MATTSON: That bdubble would be up in the
upper-head and would be out of the vay of the flow. If
it is nov out of the way of the flow, the water impinges
upon the bubble. It sveeps avay steam, mixing it up
with thes water, changes the void content, and that is
instantanecusly recorded by the real time pressure
1ifferential measurement across the pump and indicated
or the inventory tronding system in the control room.

CHAIRMAN PALLADINO: I guess I would feel
better if I sav the tests.

COMMISSIONER GILINSKY: It sounds to me like
it wouldn't hurt to have a detailed bdriefing on this
subject.

MR. PHILLIPS: If I z-an clarify. The testing
that vas done on the degraded part in the facility in
France vas a pressure drop around the system. The void
distribution is rather uniform when the pumps are
running. The pressure mez surement on the Westinghouse
systeam is from the bottom of the vessel to the top of
the vessel. So it is really the pressure drop across
the core that is bdeing continuocusly monitored.

CHAIRMAN PALLADINO: Wait, what is the
Westinghouse going to be? You mentioned across the pump
in the test, and now you are menticning delta P across

the core in the systen.
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¥R. HATTSON: Mr. Chairman, there is some
disconnect in car communication because this is the wvay
flov is measured in flowing systems in all engineering
sy:tem. There is nothing mysterious about about this
sy .tem.

CHAIRMAN PALLADINO: But it is not. ¥y
experience has been very sad on tvo-phase system, that
is vhy I keep wvondering about it.

There was some disconnect also in what you are
proposing. You mentioned the delta P across the pump.
Is that wvhat Westinghouse is proposing?

¥R. PHILLIPS: Nc, it is across the reactor
vessel.

CHAIRMAN PALLADINO: That is what I thought,
and then you hai two, in a sense.

¥R. PHILLIPS: Which is a good fraction of the
delta P through the systen.

CHAIRNAN PALLADINO: Was that tested under
dynamic conditions with voiding in process?

MR. PHILLIPS: VNo.

¥R. MATTSON: The tests in SENI-SCALE are
dynamic tests. Small break LOCA with voiding in the
systenm.

CHAIRMAN PALLADINO: And they got unambiguous

=orrelation on the system as proposed?
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¥R. PHILLIPS: The tests wvere done on small

break LOCA conditions.

MR. MATTSON: But this was wvith the pumps
off.

MR. PRAILLIPS: Tris wvas wvith the pumps off,
right.

MR. MATTSON: I thought you vere concerned
with the pumps on.

CHAIRMAN PALLADINO: I am concerned with any
tize you are voiding.

¥R. PHILLIPS: The pumps on data ccmes from
ths French tests at the French facility. I think you
are referring probaby to the problems wvith two-phase
multipliers, and so forth. Actually what we are talking
about here 1s a decrease in mass flov through the
system, vhich is predominant. As your mass flow
decreases, your pressure irop will drop alse. It goes
in the opposite direction if you are tvo-phase
sultiplier, and it is a function of the mass and clearly
teiatcd to the degraded pump tests in France.

CHAIRMAN PALLADINO: My concern is that
vhatever ve measure is not going to mislead the
operator. I think this idea of having a good indication
is 2 concept the right one, but I somehow don't have

the same kind of feeling about this kind of a DP systenm
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as perhaps I would with a hot junction thermal couple.

Hovever, in that one, ve are measuring
go-othinq different than ve are in this one, and that is
andother quastion I don‘'t understand. We are not
measuring the same thing in the CE system as ve are in
the Westinghouss system. )

¥B. MATTSON: We use a different method of
measuring inventory.

CHAIRNAN PALLADINO: You not only use 2
different sethod >f ma2asuring, you come up with an
ansver tc - “ifferent question.

«e MATTSON: I don't believe so. Not with
the pumps running you don't for sure.

CHAIRMAN PALLADINO: With the CE system, it
will tell you if it has voids above the core, and that
is it. With the Westinghouse system, it vill tell ynu
vhether you have veids in the ccre, perhaps.

¥R. MATTSON: That part of the Westinghouse
system, ve have said, ve wvouldn't require. It is there,
but we wouldn't require it. In fact, if you look at
vhat we say we would require of the BEW system, the
detection 2f level belcwv the top of the core as provided
by the dastinghouse system, v2 say is unnecessary.

We would vant them to be alble to provide level

in the upper~head and level up and iown che candycane.
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CHAIRMAN PALLADINO: Does the Westinghouse
system tell you whethar you have got void in the
upper-head?

¥R. PHILLIPS: Yes.

¥R. MATTSON: Yes, because it has a pressure
tap a* the upper-head.

CHAIRMAN PALLADINO: You mean betwveen the top
9f the core and the topr of the head?

MR. MATTSON: Yes.

¥R. PHILLIPS: Right. There is also one to
the hotleg, wvhich gives a more precise reading.

COMMISSIONER GILINSKY: That would tell you
about a void wvhether or not the pump is running?

¥R. PHILLIPS: The only delta P used for the
pumps runaning condition is vhat wve call a vide range,
and it is betveen the top of the head and the bottom of
the vessel. Under dynamic conditions, of course, it is
about triple the pressure drop as vhen it is static.

CHAIRNAN PALLADINO: It is what?

MR. PHILLIPS: The delta P difference is about
three times the static DP difference.

CHAIRMAN PALLADINO: I am sorry., I lost you.
I thought you said you were going to rely on the
pressure drop between the top ¢f the head and the top of

the core. Nowv you are saying they are really relying
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betveen the bottos of the vessal to the ton of the
vess2l?

HR. PHILLIPS: The bottom of the vessel to the
top of the vessel --

CONMISSIONER AHEARNE: Could we ask Roger c¢o
Just sketch.

MB. MATTSON: I don't have the slides today,
but I can shov you vhere the pressure taps are and try
to straighten this out. I don't knowv hov to bring you
back out of these details to tell you that ve have
covered these details, but ve are not prepared toc do it
today.

COMMISSIONER AHEARNE: Twvo basic
descriptions. We are talking about Westinghcocuse. In
the case of the pumps on, vhat are you measuring? In
the case of the pumps off, wvhat are you measuring?

MR. PHILLIPS: 1In tha casa of the pumps on, ve
are measuring between the taps at the bottom of the
vessel and the top of tha vessel, and there is a wvide
ran¢ge transaitter betveen those two and there is a
narrov range transmitter. The vide range transaitter is
used for the case of pumps on.

In the case of pumps off, ve use the narrow
range transalitter there, which is full range for quite a

lot less delta P, plus ve use a tap from the top of the
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head to each hotleg, two more pressure drops. All three
readings should be valid.
COMMISSIONER GILINSKY: How did ve get into
this discussion of the pressure drop across the pump?
¥R. MATTSON: I think the Chairman vas

concernad oSver whather you can corralate pressure drop

vith --
CHAIRMAN PALLADINO: Some indication of void.
MR. NMATTSON: Void in a flowing system ana in
a non-flowing system. For today's briefing, I thought

it would suffice to> say that ve have analyzed that
thoroughly, Westinhouse has analyzed it thoroughly.
Tests have been conducted of pumps for the Westinghouse
system in France. Tests have been conducted for the
Westinghouse system in SEMI-SCALE. All of the tests
involved voiding. Some of the tests involved pressure
ramps like blowdcwns, small break LOCAs in SEMI-SCALE.
The system has been proven to be accurate for trending
the void in thc.ptila:y under all of those conditions to
our satisfaction, to their owner's satisfaction, to
Oakridge National Labora%ory’'s satisfaction, and to the
ACRS's satisfaction.

(General laughter.)

We have had pressure drop correlations on the

table. We nave had, hov great can the uncertainty be.
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We have been through it, N¥r. Chairman, many times. We
can go through it again for you, but ve aren't prepared
to do it today.

CHAIRMAN FALLADINO: But have you examined
varioJus kinds of circumstances because I could see vhere
you are having significant voiding in the core.

NR. MATTSON: Yes, sir. We have looked at
variable break sizes, break locations, pumps on, pumps
off. We have ldoked at those conditions with failures
in the instrumentation system. What if cne tap failes
and the other tap works?

Vhat 1if there is conflicting information
vithin the pressure sonitoring system itself? Ve
rejuired Westinghousa2 to 40 a failure modes and effectr
analysis of that, vorrying about ambiguous information
to the operator. It has been,K thoroughly scrubbed.

NR. DENTON: We honestly aren't prepared to
display that information today. Perhaps ve should
reschedule it if you vant to go through that.

CHAIRMAN PALLADINO: That depends on the
interest of the other Commissioners. I might vant to
just get a little more detail of that because that is
the one system that concerned nme.

NR. MATTSON: I appreciate the background you

are coming from. The measurement of tvo-pghase level in
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steam generators down through the years, using
iifferential pressure, has bean a sticky problem. We
believe --

CHAIRMAN PALLADINO: This is a different
problem, though.

HR. MATTSON: Because it is transient, and
because there are different modes of operation that ve
are wvorried about for the primary systenm.

CHAIRMAY PALLADINO: It is a more complicated
sitvation than just measuring the level and the steanm
drum, for example.

MR. MATTSON: That is righte.

CHAIBMAN PALLADINO: Because you have high
flovwv.

MR. MATTSON: That is why all the work that we
have done for the last tvo years testing these systeams
and apalyzing these syst2ms, and unierstaniing how they
really perform, that is vhy wve have done it.

CHAIRMAN PALLADINO: You did clear up
something else that concerned me. I thought you vere
weasuring two different things. In the CE system, you
vere measucing voids adove the core, and I thought you
vere using the Westinghouse system to measure voids in
the core. I was wvonderiang if one approach is as good as

the other.
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You are saying nov that you are going to not
rely on the Westinghouse to tell you vhether there are
voids in the core. but rather wvhether there are voids
above the core.

¥R. MATTSON: No. The Westinghouse systenm
vill tell you about voiding down into the core and even
beneath the core. It will give you a level with the
pnaps off all the vay dovn to the bottom of the vessel,
if you vill. The CE system wvon't do that.

CHAIRMAN PALLADINC: That is right.

YR. MATTSON: We don't think that it is
necessary t2> 40 that.

CHAIRMAN PALLADINO: I guess that is what I
vas thinking.

MR. MATTSON: The core exit thermal couples
are sufficient by themselves to tell you the core isn't
being cooled. By how far it isn't being cooled is
iamaterial, ve think, at that point.

CHAIRMAN PALLADINC: I thought that what you
vanted to know.

YR. YATTSON: It is the approach to and
recovery from a condition where the core exit thermal
couples are reading hign. We want to know that it is
coming and confira that it has ended.

COMMISSIONER 3ILINSKY: That is the way you
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have set the thing up, but why wouldn't you want to know

the level below the top of the core?

MR. PENTON: Ideally, the level is vhat you
would like to knowv, because that is what the cperator
can most directly influence by pumping more vater in and
out. And it is these difficulties that have taken so
long to prove out the inst-umentaticn that has been
proposed.

COMNISSIONER GILINSKY: It is Jjust too messy
to get below there.

MR. MATTSONz With the CE system you can't, in
all likelihood, take the heated junction thermal couple
dovn into the cor2. It is too more of a difficulty to
design the systea for the heat and the radiation
environment directly in the core.

CHAIRMAN PALLADINC: Are there any
circumstances under which either system could possibly
cause the operator to take a "wrong action™?

MR. MATTSON: Ve don't think so. You can
never make a completeness argument with 100 percent. It
is like saying that you have considered all accidents,
you can‘'t 40 it.

CHAIRMAN PALLADINO: No.

MR. MATTSCON: But ve have tasted a variety of

conditions that can lead to unusual twvo-phase
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circumstances in the core, let me 7ive you an exanmple.
If the heated Jjunction thermal couple has a guard tube,
vhich it does, it becomes a little pressurizer vessel
inside the reactor pressure vessel. What happers if ve
have a large break, we asked, if this system is designed
for small breaks, and it depressurizes at the same rate
as the reactor coslant systeam?

What if there is a large break, and the level
indicator is slov in tracking the reactor pressure
vessel level; could that give the operator unvarranted
confidence that his system vas full cf vater vhen, in
fact, it vasn't?

We looked at the ratio of the depressurization
rates for the small guard pipe on the heated junction
thermal couple system versus the reactor pressure vessel
for intermediate and large break LOCAs. We found out
that the difference in time wvas on a scale of seconds.
So the misleaiiong that wvould occur wvould cccur during a
time vhen so much else vas changing, it wvas unlikely
anybody wvould even notice it, and it would gquickly
correct itself and come back to a stable indicator of a
low level, which you vould expect for those breaks.

Another interesting one vas the juestion of
frothing. When you open a coke bottle at the top, after

you have shaken, and frothing occurs throughout the coke
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bottle, what is the level that you see in the systenm.
It is very difficult to see, stuff is pouring out the
top.

The same kind of thing can happen to a reactor
prassur2 vassa2l. What if a control rod guide tube fails
and there is penetration in the upper~-head, and there is
a rapid discharge of fluid out the upper-head. The
heated junction thermal couple comes through one of
those devices. Howv does the internals of the guard tube
or the shi2ld tube on the heated junction thermal couple
asseably -- hov does 1t behave? Does it just see a
frothing in there, so that there is no valid indication
of coolant inventory? Or, is there some saparation of
the bubble from the level, so that the indication that
is given is valid.

That vas one shere there wvas enough
controversy asong the theorists that it had to be
tested. Some proprietary design changes vere made to
the separator tube to assure the separation of bubbles
£rom fluid, so that you had a true indication of
inventory by this system even for breaks in the
upper-head.

Those kinds of tests vere made to the systenm,
along with failure modes and effects assessments, and

questions of hov does it behave under these various
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circumstances, as many as ve could think of, as _.ay as
CRGR could think of, and ACRS, and the operators, and
the utility design groups, and the vendor iesign
groups.

To the extent that ve have thought of
everything ve can think of, w2 are convinced that the
indication is valid and not ambiguous.

CHAIENAN PALLADINO: You give me a little more
confidence based on your more extensive description of
the tests.

Can I ask another question. In all of these
nov, you are assuming the instrument is vorking. Can it
presumably not work and thereby give you a false
indication? For example, you may think you have voids
whan you 3on't have voiils, and therefore you turn on the
ECCS and get thermal shock probleas.

NR. MATTSON: That vas one of the things ve
got into wvhen we got to discussing whether it vas cost
beneficial to require that the single failure criterion
be applied to these systems. On the one hand, you could
save quite 1 lot of money if you said, let's only have
one set, instead of making it redundant. Why do we have
to have these things be safety grade, after all they are
not needed in order to justify plant operation. They

are just highly desirable to make the plant operation
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more reliable.

On the trouble, if you remove reiundancy, is
you lose the ability to auction one against the other.
If the one fails, then the likelihood is the other one
will still de vorking. If an operator sees that one is
giving one signal and the other one is giving another
signal, then his procedures can tell hiama hov to resclve
the controversy. Or the instrument itself under some.
conditions -an have built-in auctioningy principles that
choose one indication over the other. Choose the
prudent one rather than the unprudent one, for example.

There is another reason for making redundant
and that is, vhat happens if it is inoperative. Do you
require the plant to shut down ard £ix it? How long do
you allow it to operate before they can shut dewn and
fix it.

A number of operators expressed the view that
rather than face that question, if ve have got to put
this thing on and wve think that it is good for us to put
it on, let's put two of them on so ve don‘'t have to
vorry about what happens if one of them is down.

CHAIRMAN PALLADINO: Even though you may say
that it is not adsolutaly necessary, once you put it in,
you rely on it.

¥R. MATTSON: That is right.

ALDERSON REPORTING COMPANY, INC,
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CHAIRMAN PALLADINO: Then it is iamportant.

COMMISSIONER GILINSKY: They are saying that
it is absolutely necessary. Once they are all in, they
will be absolutely necessary.

CHAIRMAN PALLADINO: That is true.

COMMISSIONER GILINSKY: They are not
absolutely necessary today. That is the vay I
understand what they are saying.

COMMISSIONER AHEARNE: Roger, you have
1escribedin a summary fashion all the tests that you
have done, all the analyses that you have done, which
have led you to have the confidence. 1Is it correct to
say that those are tests and analyses and revievs of CEs
and Westinghouse?

¥R. MATTSON: Yes. 1In principle, the BEW
system ought to work much like the Westinchouse systenm.

COMNISSIONER AHEARNE: Buat you have just
finished telling us about all these tests and analysis.
You thought about all these things.

MR. MATTSON: None of that has been done on
th2 BEW system, either by them, by their owners, or by
us. There is a significant amount of vork to do. I
don't want to kid you that that can be done overnight.
It has taken us two years to get to this point of

unanimity on Westinghouse and CE, and you can still see
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there are residual questions today apparently.

CHAIRMAN PALLADINO: Roger, you asked level
indicator vendors wvhat specific actions might be taken
by operators because of the level measurement that would
not othervise be taken. I was vondaring what their
response vas, or wvhat yQur response is, or both.

MR. NATTSON: I really gave an ansver to that
question a fev minutes ago when I described this window
betveen the loss of sub-cooling margin and the onset of
super-heat.

You can't say that an operator would do
anything specifically differeat. He woulin't turn this
pump on or that pump off with or without the
instrumentation. All we can say is, whatever acticns he
wvas taking suited to that situation would Pte inherently
more reliable if he knev they were helping or hurting
th2 situation h2 wvas in.

That situz.ion can be changed by a number of
assumptions that I can make for you sitting here about
the perforaance of equipment, the performance of the
operator, or the situation that got him intec the voiding
in the primary =52lant system in the first place.

So the ansver to the gquestion is, a
significant increase in the reliability of operator

actions in that period of time.
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CHAIRMAN PALLADINO: At least he will have
more confidence that what he is doing is done right.

¥R. YATTSON: It might be time. Harold points
to this last sheet of the package of slides, vhich is
kind of a backup slide.

(Slide.)

It lists the kinds of things that you can use
inventory trendiny information for.

¥ith the pumps running, you understand, there
is today io PWRs no real indication of voiding in the
primary coolant system. There are people who argue that
if you ran tests, you could do it on flow
instrumentation in the primary coolant systeam, and
primarily that is BE&W. They may propose -- If wve issue
orders and they have to supply this equipment, they may
propose, in fact, a correlation of flov measurement with
the pumps on to indicate inventory in the primary
coolant system.

COMMISSIONER AHEARNE: 1Isn‘t that wvere you
people came out in your recommendations to the CRGR?

MR. MATTSON: Yes.

¥R. PHILLIPS: Theras was test in LOFT which
shoved --

COMMISSIONER AHEARNE: TI vas just a little

confused.
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MR. MATTSON: The difference is -- The reason
I hesitate is ve said pump current, and that is wvhat the
LOFT tests go to. BEW, in some discussions with me, nay
in fact propose something other than pump current. They
may propose the flowv instrument, which is 1 pressure
drop instrument.

In any event, today, in operating PWRs, there
is no indication of reactor coolant system veid changes
vith the reactor coolant pumps running. So this is not
only a unigue indication, the one provided by the CE
system and the one provided by the Westinghouse systenm,
and be the only system, and ve think that is important.

COMMISSIONER GILINSKY: Let's see, the
saturation meter doesn't work under those conditions?

¥R. MATTSON: No. You 2are highly sub-cocoled.
You are just pumping fluid that is increasing in void
content. It is getting more and more bubble. They form
in the core. They collapse as they are circulated
around the system and coocled in the steam jen2rator, but
the mixed mean void content of the reactor cooclant
system, for scme reason or another, is continuing to
increase and the pumps are still running. That can
happen.

The pressure of the system may be coming down

very slowly, insuffient to get to the criterion for
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tripping the reactor coolant pumps, and still you are
losing voii. That something that would be nice to know
about the performance of the reactor coolant system. So
the gi:st bullet here is an indication of reactor
coolant system liquid inventory, and clearly with the
pamps running.

CHAIRMAN PALLADINO: Does it matter whether it
is accumulating at t ; top of the core, or mixing in the
stream?

MR. MATTSON: As long as the pumps are on, it
is going to be mixing. It won't accumulate at the top
of the core. It could ke accumulating in the
upper-head.

CHAIRMAN PALLADINO: That is vhat I meant, the
upper-~head.

YR. MATTSON: With the pumps running =-- Larry
vatch me nov -- if a void is collecting in the
upper~head, it won't be hurting anything. It will just
be collecting up there with the pumps running.

In the case of the CE system, the vay you
measure tha inventory inéteasinq in the primary systea
is by leakage flow iato the upper-head wvhere this fluid
is essentially stagnent. It is a one percent leakage
flow, and you detect a separated steam/liquid system in

that upper-head, and you can actually see the bubble
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groving. You use the rate at which that bubble is
growing to tell the operator that down belowv the plate
== What is the plate call up there?

BR. PHILLIPS: The guide tube support plate.

¥R. MATTSON: Belov that plate, vhere the pump
is mixing things, the inventory is trendend upvards
because this bypass flov that then becomes stagnent in
the upper-head allow the steam to separate from the
liguid, ani that bypass flowv is telling the instrument
that the void 1s increasing, and that is a picture that
a 1 percent bypass flov rate of what is really going on
in the reactor cooslant systenm.

In the case of the Westinghoue system --

CHAIRMAN PALLADINO: What do you do about
that, then? You have the puaps running, do you lower
the pover?

NE. MATTSON: The procedures would tell the
operator whatever the procedures tell hies to do for a
condition vhere he continues to lose inventory vithout a
large pressure decrease. If there is a large pressure
decrease, I probably am not in this situation because
the pumps have been turned off. So it is a narrow
vindow, ani they would tall him, vhatever your_lakc—up
system is doing, it isa't cutting it.

CHAIRMAN PALLADINO: Does he alwvays know that

ALDERSON REPORTING COMPANY, INC,
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he is in this nacrov vindov, or maight he be in sonme
other vindovw vhere the observations give you different
conclusions?

SR. MATTSON: The only way, if he is followinyg
his procedures ani the system is behaving as ve
understand it to behave*today, the only vay that you can
lose inventory and not lose pressure is by a small leak
in the systen.

The small leak may be right at the capability
of the normal make up system., It is just beyond the
capability of the charging system to make up the leak.
It is not a2 big enough leak to cause the high pressure
coolant injection portion of the emergency core cooling
system to turn on, and the pressure to decrease rapidly,
and the reactor coolant pump to be turned off., MNore his
inventory continues to go down for some reason. The
charging ssstem isn't keeping up with it.

Today, the only indication you have cf that in
a pressurized wvater reactor is some indirect measure in
containment, Maybe there vas an iodine spiking going
on, and yocu get a radiation level. YMaybe you vere near
the tech spec limit with the primary coolant
ctadiocactivity, and you would sense that. Humidity may
begin to increase in the containment, but the fan

coolers, the normal air conditioning systeam w..uld
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probably keep up with most of that.

Sc there wouldn't be anything other than some
nagging little indicators on the contrel room panel.
But if you had this instrument, it vould be giving you a
clear indication that inventory is trending down for
some reason in the reactor coolant system. The pumps
are running, everything is going £fine, but the inventory
is joing dovn. The pressure drop is changing in the
case of the Westinghouse system -~

CHAIRMAN PALLADINO; Would it be clear? Would
the procedures be clear enough to tell you what you
ought to do?

MR. MATTSON: Yes. We have looked at the
procedures. We have locked at the wvay --

CHAIRNAN PALLADINO: Just by exaample, what
ind of things would you do under those circumstances?

lﬁ. MATTSON: I can turn to the Wastinghouse
emergency procedure guidelines. Remember ve are, at
this staqo,‘:eviouinq guidelines, and not reviewing the
exacc procedures.

CHAIRNAN PALLADINO: Yes.

¥R. MATTSON: One of the things that ve
recommend is that there be a tvo-step review 6f these
systems. One, the generic approval, which ve Aro

prepar=2d to> giv2 to tha Westinghousa and

ALDERSON REPORTING COMPANY, INC,




S4

! Combustion-Engineering systems; and then a plant

2 specific approval to make sur2 that the training and the
3 emergency procedure guideli_3s, and the control roonm

4 revievs have been done the vay wve think they should lte

§ done before p2ople turn this stuff.

6 So at the emergency guideline leve of reviev,
7 the specific things that are in the Westinghouse

8 guidelines -~ let me see if I can turn and read them to
9 give you a feel: Symptoms for response to inadequate

10 core cooling. There are a bunch of instructions about
11 hov to enter this step.

12 You qo to FRC 1, response to inadequate core
13 cooling. When all symptoms, and any one of the

14 following symptom sets occur, the operator wvould have -=-
15 He has entered this, and being directed there from

16 soseplace else in the procedures, and the first

17 paramc¢car that is mentioned is thermal couples.

18 They say, there is a sym -om set that if the
19 thermal couplaes are greatar than 1.7° degrzes

20 Fahrenheit, he does one thing, 2n? it directs him what
21 to do. If they are greater than 700 degrees Fahrenheit,
22 it directs him to do scaething else.

23 A containment condition, if he has got an

24 abnormal containment condition indicatad on the console

25 in conjunction with a thermal couple greater than 700

ALDERSCN REPORTING COMPANY, INC,
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degrees Fahrenheit, then that tells him something
specific to do.

It goes on to reactor coolant pump status. If
~ny of them are on. If all of them are off. The
combinations of that with these other indices.

CHAIRMAN PALLADINO: The simple answver to what
I vas asking is "bring in more wvater,” I presunme.

MR. NATTSON: That is right.

General laughter.)

CHAIRNMAN PALLADINO: The question is, I
presume that is generally the right thing, unless you
have thermal shock problenms.

HE. MATTSON: The howv question is important to
the operator. Your question of, are there different
circumstances clearly ties to your question of what do
you do. You bring in more vater, but under different
circumstances, by different routes.

HR. DENTON: Because of these complexities, ve
anvision that the implementation of these would require
development of procedure for hov they would be used at
that particular plant, as Roger said, incorporation in
the training program, training of operators, do the job
task analysis to make sure that it all fits, then begin
to use it.

Rather than just stick it in and play wvith it,

ALDERSON REPORTING COMPANY, INC,
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ve are proposing an approach in vhich it wvould be fully
understood by the operators before they started relying
on it, and they vould incorporate it in their normal
procedures and they woull train their people to use it.

¥R. AATTSON: I have essentially covered all
the stuff in this package except the cost/benefit work
that ve did for the CRGR, if you are interested. that is
it page S. It would be a complete shift in emphasis, so
if you are not prepared --

COMMISSIONER GILINSKY: There is another slide
vhich covers the status of things.

MR. MATTSON: Yes, and I have not covered
that. I could turn to that next.

CHAIREAN PALLADINC: TIf you wvant to continue
vith the technical questions, I Jjust have tvo more.

MR. MATTSON: Okay.

CHAIRMAN PALLADINO: What is the extent of
upgrading the core exist thermal couples that the staff
envisions as pecessary if wve approve this paper?

¥R. MATTSON: The stuff that is in place
iaside the vessel essentially stays unchanged. The
cables and transamitters betveen the vessel and the
containment would have to meet environmental
qualification and seismic requirements for a miniaum

number, not all SO thermal couples that are in most
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plants. I think 2 number of 16 would have to meet the

environmental qualification an”® seismic design

specifications.
Outside, in the control room, for example, the
range of indication is much vider than it wvas before, so

they have to change out the reading instrument and that
kind of change.

CHAIRNMAN PALLADINO: And it is wvell defined?

¥R. MATTSON: Yes, those are all defined in
BOREG-0737, Appendix B, if I remember correctly.

CHAIRMAN PALLADINO: Then the other, I guess,
I vould like to have a better uaderstanding of why the
staff does not recommend approval of the BEW instrument
design, and what you would do to make it work =-- What
you are going to force them to do, if you force them to
do something.

HR. MATTSON: There are a couple kinds of
problens betwvaen us and BEW and the BEW owners that
remxain today. One problem ve have already discussed.
They have not done the detailed engineering. They have
not done the detailed systems integration.

COMMISSIONER AHEARNE: Could I ask a
question?

Joe, you said, .pproved the BEW design.

CHAIRMAN PALLADINC: They had a concept,

ALLERSON REPORTING COMPANY. INC,
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excuse ne.

COMMISSIONER AHEARNE: But did you nave more
information?

CHAIRMAN PALLADINO: No, I wvas just
remembering the last time. They had a concept, and it
did not seem unrceasdnable.

¥R. MATTSON: I think I am going to address
that.

CHAIRMAN PALLADINO: All rizht.

NR. !ATTSO!: The first point is that they
have not done the details. The second point is, the
conceptual design level, which they have shown to you a
year ago and wvhich they have been showing to us, wvhich
at least one BEW licensee has proposed for its plant, ve
have a probleu with the conceptual design, and that
problem has to do with wvhere they measure inventory and
level.

Primarily, they do not propose, in the
operating plants at least -- one plant uader
corstruction does, I guess, they don't propose to
measure levels in the upper-head, and we think that it
is essential that they measure in th. upper-head. We
vant the systeam to include that like it does for
Westingnouse and Combustion-Engineering.

COMMISSIONER AHEARNE: They insist on

ALDERSON REPORTING COMPANY. INC,
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measuring it Just in the candycane?

NR. MATTSON: In the upper-regions of the
candycane.

There is a second difference we have wvith the
conceptual design, it wouldn't even go dovn toc the
hotleg for the candycane.

COMMISSIONER GILINSKY: What is the last thing
ve have told the ovners of these plants to do, and have
they ansvered our request?

¥R. MATTSON: The last thing is an indication
from the Commission meeting nov nearly a year ago that
there vas a lot of confusion in this area, that wve had
set upon a cocurse of rethinking the whole thing from the
ground up. They have participated as owners groups and
as vendors in helping us cost out the equipment and
tried to resolve this coatroversy.

They are vaiting for you decision frankly at
the moment for Westinghouse and Combustion to proceeding
vith installation and turning on their systeams. There
are plants that are installed, calibrated, and only
vaiting for me to say, turn them on. At this point,
because of the uncertainty, I have not don2 that.

There is another group of plants, the BEW
plants, they haven't said this to me formally =--

CHAIRMAN PALLADINO: You are getting too far

ALDERSON REPORTING COMPANY, INC,
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avay from what I vas trying to understand and I am
afraid ve are going to lose it because it is crucial to
ne.

I got yosur point tnat ve were not doing the
top head. What else?

YR. EATTSON: That is all. The i1ifference
over, ve have not seen the details, and wve would have to
se2 those before we would approve it. We vant the
design concept to be &xpanded.

CHAIRMAN PALLADINO: Do they have a design
concept that would measure the voids in the "i1pper part
of the heai?

MR. NATTSON: I believe in the WPPSS plant now
under construction, ve have on the docket for WPPSS a
conceptual level of design, ro design details that say
they vould include the upper-head in their systenm.

MR. PAILLIPS: One correction. They haven't
proposed formally anything that wvould measure the void
content with the pumps runming, and that is the reason
ve have said that ve would accept pump current or pump
pover. We have check2d that out in LOFT, and ve feel
that they could justify such a system to operate on
essentially the same principle as the Westinhouse
system. That has n2t bdeea proposed formally, but they

have rather informally discussed it.
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CHAIRMAN PALLADINO: What sould ve tell thenm,
1f ve say, go develop the system?

YR. MATTSON: The proposal is to issue orders
to all the BEW plants saying, in 90 days, tell us what
design you have chosen, confirm that it meets the
requirements that ve have been discussing here -- It has
to be in the upper-head. It hasto vork wvith the pumps
on and the pumps off. It has to be over the full hotleg
~= confirm that it meets those. Tell us when you are
going to supply the design details, so that ve can
reviev thea, and tell us vhen you propose to install
them in your plant.

COMMISSIONEF GILINSKY: Can they do that in 90

days?

¥R. MATTSON: Absolutely.

COMMISSIONER ROBERTS: Is that a reasonable
tine?

¥R. MATTSON: Yes, it is reasonable time.

COMMISSIONER AHEARNL: Is it --

NR. MATTSON: A1l it is is a commitment to a
schedule.

CHAIRMAN PALLADINO:; Except for one thing.

You said, confirm that that vorks.

|
5R. MATTSON: No. Let me say it again. The \
|
idea -- It says January 1 in the paper, but it wvas ;

ALDERSON REPORTING COMPANY, INC,
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really 90 days wvhich seemed to us to be a reasonable
time perioa for the BEW operators, the BEW owvners, the
BEW licensees, to respond with: Here is the system ve
have chosen. Here is vhen ve will meet. Here is when
ve vill supply the design details. We agree to meet the
criteria that you have specified in the order you issued
to us. Here is vhen ve wvwill install this whole thing.

CONMISSIONER AHEARNE: Tn principle, is there
any reason they couldn't install either the Westinghouse
or the CE systeas?

MB. MATTSCN: No, they could do that. They
could purchase either systenm.

COMMISSIONER AREARNE: So, Joe, as ve pointed
out earlier, it i3 not anreasonable for us to order thenm
to do that because they have been absolutely adamantly
refusing. There are tvo other systeas.

I am sure that BEW and its owners would prefer
tc use a BEW system, but they have refused to develop
it. So I thirk at some stage, ve could very vell order
them to meet a deadline which wvould them to go and buy
the other systeas.

CHAIRMAN PALLADINO: I wasn't against it. I
vanted to knov wvhat they vere going to order them to
do0.

MR. MATTSON: Reguire them to make up their
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mind and tell us when they are going to get it
installed.

The one slight hooker in what you said and
vhat I sail --

COMMISSIONER AHEARNE: You said it, I didn‘t.
I asked the guestion, you answered it.

¥R. MATTSON:; The Westinghouse system, ve are
satisfied with for the Westinghouse puap. We would have
sume questions about using the Westinghouse system with
the pumps cunning in the BEW plant. We may be able to
get over those questions. But the CE wvould clearly
vork.

COMEISSIONER GILINSKY: Let me ask you this.
Are the BEW owvners in compliance with the directives or
requests that wve have nmade?

¥R. MATTSON: Yes. ©We have never issued any
forral requirement whatscever to install a level or
inventory tracking system.

COMMISSIONER GILINSKY: Or to supply a
design?

¥R. MATTSON: The staff has taken 2 position
in some hearings, and in licensing new plants that wve
think it is highly desirabdble and tha stuff ought to be
added. But remenmber, the original requirement coming

out of Lessons Learned and the Action Plan, and those
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places, vas: Put the thermal couple improvements on.
Put the sub-cooling margia monitor on.

We are clear that is a requirement. Now study
and propose designs t2 fill in any holes in inadeguate
core ccoling that are left. It is the controversy over
vhat the holes are and hov to fill them, and hov to make
sure y2u are 3oiny something good for safety, instead of
something bad for safety, that ve have bee. embroiled in
in the last vear, trying to agree finally on what are
the holes and how do you £ill thenm.

CHAIRMAN PALLADINO: Okay.

COMMISSIONER AHEARNE: Could I ask a
question?

MR. MATTSON: Our proposal is clearly to make
it firm nov that they are required, for those people vho
haven't coamitted. That slide we had up, Nc. 6, says
that 32 plus 21 == 53 people have committed tc put
something in ve think is acceptable, required or not.

COMMISSIONER GILINSKY: Every Westinghouse and
CE.

¥R. MATTSON: Every Westinghouse and CE PWR.

COMMISSIONER AHEARNE: 1In fact, a large number
of them are in.

CHAIRMAN PALLADINO: There is only one thing

about a 90-day periocd. We may say, ves, the
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Westinghouse system will work, or the CE system will
vork. It aight work with, perhaps, some other
sodifications that we might overlook if we try to force
it too guickly.

MB. MATTSON: I am not writing an SER for the
staff today. I am saying, it can be amade to work.

There would have to be a review.

CHAIRMAN PALLADINO: I don't want them to make
such a hasty commitment that we say, Oh my God, I wish
ve had seen that.

COMMISSIONER ASSELSTINE: Roger, would the
time perioci that you are proposing for the BEW plants

¥R. MATTSON: Hang on just a second, let me
tie a knot on this, so that ve can clear up the
uncertainty.

The r2ason I am satisfied that that can happen
is because there are Westinghouse plants that have
bought CE systems. The CE system will vork on other
designs. The r2asons that they have done that are
complex. They have to knov hov many penetrations they
have, vhethar they have pressure taps, or whether they
have to cut holes in the primary sy: .em. Important
questions, and the design flexibility betveen the CE and

Westinghouse design is nice to have.
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CHAIRMAN PALLADINO: But the people that
proposed that may have taken longer than 90-days to
reach that point, and that is all I am tryiang to say.

¥R. MATTSON: I don't think it is fair to say
that the BEW owners have been sitting back deing nothing
in the last year. They have been wvatching this N
controversy quite closely. They have had an opportunity
to watch this controversy very closely.

CHAIRMAN PALLADINO: Let's not be so arbitrary
that ve vish ve had given them more time to look at what

COMMISSIONER AHEARNE: We have given them -~

COMMISSIONER GILINSXY: I must say that ve
have given them an avful lot of time.

CHAIRNAN PALLADINO: No. The plants that have
com2 in and said, "We wvant to use -~ The Westinghouse
plants that nave come in and said, "VWe want to use a CE
device,"™ we have given them much mcre thduqht than you
aight have given in 90 days to reach that decision. I
am anxicus to get where we wvant to go, but when I get
there I want to mak2 sur2 thit ve have the whole family
with us.

CONMISSIONER ASSELSTINE: Does the S0-day tinme
per.c? require in all cases the BEV plants will either

have to buy a westinghous: or CE gystem?
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MR. MATTSONs I don't believe so. I am
satisfied -~

COMMISSIONER ASSELSTINE: So they have the
option for coming up with their own design.

MB. MATTSON: I am satisfied that BEW had done
the design work a year ago to meet his S$Jd-day
coamitment.

¥R. DENTON: We really don‘'t know vhat is
behind the scenes. Obviously, BEW has participated
fully in all the meetings and dialogue that we have
hai. They may well have the capability to supply it
once it is required.

¥R. MATTSON: For one thing, WPPSS bought such
a system from BEW already, and has put on the docket for
the WPPSS ol application that they will put it in. So
somebody has dcone the vork.

¥R. PHILLIPS: BEW says that their system will
vork. They say that it is not even a ptoﬁlon. They can
design a system that will wvork. Their guestion is the
cost/benefit of iastallation.

¥R. DENTON: I think on the number of days,
there is nothing magic about the picking of 90. It
seemed consistent with our normal inquiry for
commitments. Any othar number of days is as good as

another.
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COENISSIONER AHEARNE: Tvo mipor questions, I
guess.

I have not seen an ACRS letter out of the most
recent meeting you had.

¥R. MATTSON: I don‘t expect there will be
one. It vas a 20-minute briefing of the full committee,
no significant objection to what they heard vas going
on, and I don't expect them to wvwrite. Their last letter
sald, "It looks like you are on the right course. We
will stay in touch.”

COMMISSIONER AHEARNE: That was the letter in
April, I believe, and it said, "It locks like you are on
the right cours2,” but it vas a little mocre, I guess,
qualified. There vas the one that alsc had --

¥R. MATTSON: There vere some qualifiers in
the letter, and that is why I took the oppertunity to go
do¥n there last week, to make sure that they had no pain
over our maving £:rva:d.-

COMMISSIONER AHEARNE: It said, "We believe
the current approach of the NRC staff for dealing with
the protlea has sufficient merit that it should continue
in proposed direction. We plan to continue our review
of this area as further developments occur."™ They vere
agreeing with the following tentative conclusions of the

SRC staff.
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¥R. MATTSON: Commissioner, the only thing
that has really changed on the guestion of ambiguity,
and wvhat are you trying to achieve, since they vwrote

that letter =-- the cnly thing that has changed is

cost/benefit.
CONMISSIONER AHEARNE: Ny question really wvas,
obviously, if you talked to them a veek ago, nr two

veeks ago, you vere at that stage saying, "These are now
more than Jjust tentative conclusions.”

¥R. MATTSON: Yes.

COMMISSIONER AHEABNE: You have reached
conclusions because you are villing to recommend putting
orders ina.

¥k. ATTSON: That is right.

c0N¥¢ "JUSIONER AHEARNE: I vondered whether the
ACRS was going t> respond to that.

MR. MATTSON: There vas nodding around the
toom. Mika2 Beniar cepliad to the effact, "I know vou
are moving forward --

COMMISSIONER GILINSKY: There are severa
possibilities.

(General laughter.)

¥R. MATTSON: You just got 3e in an awful lot
of trouble. I wvant the record to be 1lear that that is

your interpretation and nct mine.
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(General laughter.)

COMMISSIONER AHEARNE: The second gquestion
relates to the October status summary paper that you
have supplia2d in this package.

Y8. MATTSON: Yes.

COMMISSIONER AHEARNE: In the middle of it, in
discussing one of the options, you are talking about
vhat you m2an by deleting environmental gualification
requirements.

¥R. NATTSON: Could you refer me to the page?

COMMISSIONER AHEARNE: It is in the
introduction secticn, so it would be pages 1 and 2.

CHAIRMAN PALLADINO: Which enclosure?

TOMMISSIONER AHEARNE: This is eaclosure 9, it
is the August 19 Stello paper, and it is a summary of
the report dated October 1982.

¥R. MATTSON: Yes.

 COMMISSIONER AHEARNE: You talk about what you
mean by deleting environmental qualification and you
say: “"This option, when we say delete environmental
qualification, ve mean that there need be no
jualification by testing. But that the equipment would
be expected by design or analysis to survive and
function undier iesign basis accident conditions.”

It seems to me what you are saying is,
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delvting environmental qualification means deleting

testing, bat it must be gualified by design analysis.
¥BR. MATTSON: That is wvhat ve tried to say.

It vas an interesting experiment, but it didn't work.

What ve vere after in the cost/benefit
exercise vas to try to ansver the juestion of whether
there vas something less than full safety grade type
requirements that would save some money, speed
implementation, but still meet the safety function that
ve were after.

COMMISSIONER AHEARNE: It sounds like your
description was, you still wvant it to be environmentally
qualifisd, but the way of achieving that qualification
d4id not require testing.

¥R. MATTSON: Yes, that would save them some
money, ad if they knew a way to do that, could they do
it.

COMMISSIONER AHEARNE: Right.

NR. MATTSON: The ansver ve got back wvas that
they didn't understand that. You have beaten on them so
hard with the environmental gqualification rulemaking
that all they understand today is testing. They really
vere unable, as an industry, to ansver the gquestion in
any neaningful way. "We don't knowv what EQ means

wvithout testing” was in essence their response. We
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COMMISSIONER AHEARNE: Yes. I wvas having
difficulty with that myself.

MR. MATTSON: Yes. We tried to see if there
vas a difference that could slide the bologna a little
finer, to make it easier to implement, and still meet
ths safety function, but it didn't work.

COMMISSIONER AHEARNE: All right.

CHAIRMAN PALIADINO: Incidentally, in the ACRS
letter of April 6, ve still have these comments by
Bender and Levis. Bender is saying, "The proposed
systems are not urambiguous and their response under all
circumstances -- de says, "It vould have been of
doubtful value at Ginna or even the TMI accident
system,” sp2akiny of the DP system.

MBR. MATTSON: Yes. We very much disagree with
the comments.

CHAIRMAN PALLADINO: But the early assurance
about 2ll the p20ople being together --

COMMISSIONER AHEARNE: He didn't say that. He
said --

MR. MATTSON: There are exceptions on the
commnittee -- two,

CHAIRMAN PALLADINO: Exceptions of rather

knowvledgeable pecple.
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¥R. MATTSON: Yes, sir.

COMMISSIONER AHCARNE: They are all
knovledgeable people, that is why they are there.

(General laughter.)

CHAIRMAN PALLADINO: Are there other
questions?

COMMISSIONER AHEARNE: On page 4 of this
particulaz paper that you have sent dowvn, you say, "It
was Judged that a net safety benefit of some unknown
zragnitude exists."”™ Did you do any estimates?

MR. MATTSON: I didn't, and ay staff didn't,
but tne CRGR staff did. It wvas more of the kind of
thinking they had done, and ve had a blackboard
discussion at the CRGR meeting. .

There are those who would argue that there is
a tenfold imprcovement in the reliability of tha
operator's performance to cope with an accident. It
would be like aiding a branch in an event tree in a PRA
assessaent. It would be a factor of ten.

I have some difficulty with that kind of
argument, bacause I would content that no matter which
reliability improvement for the operators you toock to a
iiscussion, you could assign the same factor of ten.
This would be a factor of ten. SPLPS wvould e a factor

of ten. Some other parameter that you wvanted to measure
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that wvas important in the primary coclant system would
be a factor of ten. You would keep using it over and
over, and it wouldn't be a true factor of ten.

We tried that at the blackboard with the CRGR
staff, Matt Taylor, who you know came from the Reactor
Safety Study and vorked in the Probabilistic Analysis
staff here for a number of years, very good, one of our
more accomplished practitioner of that art.

You can make numbers, very big uncertainties
for the r2asons I have just described, and you can
compare, for example, the risk to the people offsite to
the people who have to install these things -- 30 to S0
manrem just to install the inadequate core cooling
package.

That kind of work vas done, and ths CRGR
concluded on balance, having considered those kinds of
things, that ve should go forwvard with this
instrumentation 7s being highly desirable. It is a
qualitative judgment doing the best you can with
quantitative analysis.

COMMISSIONER AHEARNE: TI realize yocu are not
here to speak for the CRGR, but the paper that you sent
dovn doces say something about them. It says, "The CRGR
concludad that it is sufficient to require only a void

indicaticn inventory tracking system.*” My impression
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vhat iniustry has baan able to come up with.

4R. MATTSON: can you shov what you are
reading, I want to make sure I understand the context
before I try to answver it.

COMNMISSIONER AHEARNE: It is page 3, tHfe last
paragraph, "Enclosure 6." The paragraph that starts
“Enclosurs 6."

MR. MATTSON: We have a problem, you have a
paper that ve don't have,

COMMISSIONER AHEARNE: It is you paper 82-48.

CHAIRMAN PALLADINO: It is your basic paper.

¥R. MATTSON: VWe don't have our basic paper.
The system functions in such a vay that the originatcrs

get it after you get it.

CHAIRMAN PALLADINO: I was gocing to compliment

you.

MR. MATTSON: If wve had delayed the bricfing
one day, ve wvould have had it.

COMMISSIONER AHEARNE: Do you agree with
everything that is in there?

MR. MATTSON: We vwrote it, so ve should.

Page 3, the last paragraph --

COMMISSIONER AHEARNE: You see vhere it says,

"Hovever, CRSR concluded that it is sufficient to

ALDERSCN REPORTING COMPANY, INC,
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require only a void indication and inventory tracking
system.”™ I wvas just trying to clarify.

Ny impression was that they couldn’'t have
required more because these couple of years that you
have been going through have been a process of trying to
find out what could industry provide, and they are
oroposing to provide something which turned out to bhe
those two.

M¥R. MATTSON: That is part of what it means.
But it is also maybe a clumsy attempt on our part to
give credit to CRGR for finally beating through our
thick skulls that to build the world's most reliable and
best level indicator was not wvhat ve wvanted and it
vasn't even possidble. It was inventory tr2nding that wve
vere really trying to satisfy, and that could be
achieved unambigucusly, not level. That is vhat that
sentence is trying to communicate. Not that ve studied
vhether to require more, it is that ve are giving thenm
credit for having made us realize that.

COMNISSIONER AHEABNE: But isn’'t it also true
that these last two year processes reached the
conclusion that if you wvant to require something now,
this is what you can require. To require more isn't
vithin reach.

YR. YATTSON:; That is right.

ALDERSON REPORTING COMPANY, INC,
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CHAIRMAN PALLADINO: Are there more
questions?

COMMISSIONER GILINSKY: I would just like to
have Carl Michelson's thoughts on this, if he has any
that he wvants to share with us.

CHAIREAN PALLADINO: Carl.

HR. MICHELSON: Do you wvant me to talk from
the table?

I vould like a clarification of on which
subject you vant to talk. Is it the ones discussed or
soae others?

COMNISSIONER GILINSKY: The general usefulness
of these instrumeats and hov ve ought to approach the
question of putting them in the reactors.

MB. MICHELSON:; I, of course, have been nn
reccrd a long time strongly advocating level
indication. I have seen nothing transpire in the last
tvo years or so that would change my opinion as to the
need for level indication.

There have been, of course, iuring these past
tvo years thoughts about including level indication to
the bottom of the vessel. I wvould have considerable
difficulties with extending level indicators to the
bottom of the vessel, keeping in mind that a level

indicator is really monitoring the density of a fluid,
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and that the density variation up through the core is
Juite significant and you don't know how it is changing
through tha core. Therefore, the indication from the
top of the core to the top of the vessel is the only one
that I thought was ever meaningful ani that was is, I
believe, the only one that the staff is really is asking‘
for. So I woull agrea with that completely.

I have some question about knowing how to
measure void fraction based on delta Ps. The discussion
wvas a little confusing when it talkad about the pump
versus the rest of the system. Either it is important,
of course, to "..ow what the flow rate is, some sort of
mass void, volumetwic flow rate, or something.

So you have to complicate the issue by how do
you know what the flow rate is, because only if you know
vhat the flow rate is, do you know hov to interpret the
ielta P, and I didn't hear any discussion of the flow
rate.

¥B. MATTSON: The constant volume that they
are displacing.

¥BR. NICHELSON: That is not quita the vay they
vork under two-phase conditions, though.

MR. MATTSON: That part of the degrading, the
draving more pover, vibration, that sort of thing, that

is wvhat I meant when I said that it had been tested with
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high void fractions and everything in-betwveen high and
lov void fractions in the test in France.

That problem has been addressed, but it is
correlated for a constant volume, a constant speed of
the pump, except as that speed degrades. As that speed
changes with the changing f1luid conditions, the
inaccuracy goes up, but the trending is accurate. The
trending is still valid. The inaccuracy, zan you tell
vhether you have got 80 percent void or 75 percent void,
a0« Can you tell whether you are increasing or
decreasing void, yes.

CHAIRMAN PALLADINO: Is that unambiguous if
the pressure is also changing? The density is quite
different from one pressure or :¢nother. Are the
indications Jjust as clear?

MR. MATTSON: With th# pumps runnring, the
pressure won't be changing rapidly. It amight Le
changing slowly.

CHAIRMAN PALLADINO: 1I% might be enough to
confuse the situation.

MR. MATTSON: But not the trend. As the void
fraction increases =--

CHAIRMAN PALLADINO: Yes, especially the
trend. This is another trend going another way.

MR. YATTSON: At any point in time, it could,
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you are right. It could, but given a stable situation
or a slow changing pressure situation, a monotonic
pressure, a slov pressure change like a small leak in
the system, vhere the pumps are runaning and vhere you
vould be interest2d in inventaory, it is still a valid
trending device.

If the pressure vere doing this --

CHAIRMAN PALLADINOs There were times when the
prassure vas doing that.

¥R. MATTSON: But unless the void fraction
gets significant, and you are on the verge of turning
pump soft, that is going to be a small perturbation in
vhat is happening.

CHAIRMAN PALLADINO: I am sorry, I didn't mean
to interrupt Carl‘'s presentation. But changes in
pressure is one of the things that I hope you have
examined and feel that the operator really has a clear
signal as to what he ocught t> believe.

¥R. DENTONs VWe will make sure that it has
been locka21 at, if it hasn’'t.

COMMISSIONEE AHEARNE: You are sure that it
has been?

¥R. MATTSON: It has been.

CHAIRMAN PALLADINO: I am sorry, Carl.

MR. MICHELSON: What I vas saying vas a little
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unclear to me, of course, nct having had the benefit of
any cf the earlier presentations on the subject, I did
not quite follow how it was possible to monitor delta P
alone in such a situation, without also somehov monitor
flov velocity or something of that sort, because the
tvo, obviously, are quite related, and it wvas not clear,
then, how that would even work. But I am sure that it
has been taken care of.

There are a ‘lot of other situations that we
have discussed in the lasi couple of years, including an
2arlier discussion before the Commission by myself and
others on the problems of multiple loss of coolant and
secondary side failurass occurring at the same time,
leading to confusion on the part of the operator.

This might be compounded by steam tube
rupture, and in essence this is wvhat happened at Ginna,
vhere they had primary side leak, secondary side leak,
and steam tube concurrently., These are very confusing
situvations and I think Roger pointed out that this is
one of the r2asons for laval indication, and indeed an
important one.

Another confusing si<uation which he did not
mention, which is also an important reason for level
indicator, is the case wvherein operators during such

incident, for one reason 2r another, lay by a steam

ALDERSON REPORTING COMPANY. INC,



i0

11

12

13

i4

15

16

17

18

19

21

24

25

82

ganerator with hot water on the secondary side, and then
as they proceed to mitigate the incident, there is a
point in time wvhen that steam generator becomes the
pressurizer for the system and starts to void the
primary side tubing in a steam generator and transfers
the inventory to some other part of the system.

Under these circuastances =-- :

COMMISSIONER GILINSKY: This is vhen you have
a leak in the *ubes?

¥R. MICHELSON: Yes, and it happened at TNI.
They laid by the steam generator, because they thought
it vas leaking. Later on they brought it back in
again.

The probleam you get into, of course, is that
tha sub-cooling monitors don‘t understand this
situation, and when the inventory starts to move around,
tha situation could even appear to be sub-cooled where
the monitor instrumentation is located. Again, level
indicators are very fine because you will suddenly see a
rapid rise in level in this pressurizer, even a slow
rise, and you woul be under the impression that things
are gettiny better, vhen in essence all that vas
happening is that you are slovly voiding the tubes on
tha laii by stean generator.

Vessel level indicators are very helpful in
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1 situations like this. At least, too, they help to

2 gnderstani wvhat is happaning as a transition occurs.

E I think the final argument for level

4 indication is that it vill help in the situation we just
S haven't thought of yet. It is one more indication of

6 what is happening, which could be very valuable. As in
7 the case of TMNI, it would have been very nice in that

8 case to have had such an indicator, and there may be

9 some other situations that ve haven't thought of whereby
10 it would be very important.

1 CHAIRMAN PALLADINO: Tom, or Jim, do you have
12 other questions?

13 COMMISSIONER AHEARNE: Ca 1, do you have any
14 sense of the relative value for Westinghouse/CE versus
1§ BEW?

16 ¥R. MICHELSON: Do you mean as the type of

17 instrumentation?

18 I am really not qualified because I have not
19 folloved the development of the CE device. I am avare
20 of its gena2ral principles of operation. I questioned
21 some of tha things earlier on, but I think those things
22 vere taken care of. So far as I know, it should be a
23 viable instrument.

24 COMNISSIONER GILINSKY: I think that John was

25 asking whether it might b2 important more often in a BEW
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machine.

MR. MICHELSON: 1In the BEW machine, one of the
most important instruments is the hotleg level
injication, which perhaps the CE device could be used
for, but I don't think that it has ever been proposed
for that purpose.

¥R. MATTSON: That's right.

COMMISSICNER GILINSKY: So you are after a
combination of the CE device plus a change in difference
in pressure measurement, a combination of the tvo.

MR. MICHELSON: If you are to cover both
liotlegs and vessels, then you will vant to use the CE
device in the vessel, yvyes, then, you would end up with a
combinatione.

MR. MATTSON: MNobody proposed to put a meter
Junction thermal couple chain down in the hotleg.

MR. MICHELSON: FERight,

COMMISSIONER GILINSKY: To return to the
previous guestion, 2re ve mora2 likely to need such an
instrument in a BEW machine because of the design of the
St2am gensarator?

YR . NICHELSON: I will only express ay ovn
2pinicn on that guestion. In ay opinion, it is mor=
important to have level indicat.on on a BEW type reactor

than it is on a CE. If I had a choice to only handle

ALDERSON REPCRTING COMPANY, INC,

AR VIBINIA AUVE 2 W WASKMINMOTARM M/ AT A (SA™ B2 4 "™ aie



10

1"

12

13

14

1§

16

17

18

85

one or the other, I would certainly instrument the BEW
first, and that means both hotleg and the top of the
vessel.

CHAIRMAN PALLADINO: So you would say that it
wouldn't b2 enough just to put, for example, a CE
design.

MR. MICHELSON: It would be my opinion in that
you would handle part of the problem, but not all of the
problem in the case of BEW.

YR« MATTSON: We don't quarrel with that.
Naybe ve vere speaking in too much shorthand when ve
discussed this before. We could put a CE system on and
monitor voiding in the vessel in the BEW. It would not
tell you about voiding in the candycane and with a no
pumps off or on situation.

MB. MICHELSON: There is one other situation
that vasn't mentioned this morning, which I had
aentiocned to Roger and discussed in the past. AECD has
sent out letters on it. That is, ve are somewvhat
cocncerned about the case of upper-head injection plants,
particularly vher2 as a consequence of the avent, the
UHI has been intercepted and saut-off before we reached
UHI injection pressure. Void proceeded to form at the
top of the vessel, and might have even filled it. The

UHI plants are gquite a good arrangement for void
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formation because they are so well thermally separated
from the balance of the circulating system.

The concern vould be, of course, to suddenly
inject cold wvater at a later date into that veoided
vessel. I am not guite sure vhat all would happen, aad
it certainly needs to be looked at in detail.

MR. NATTSON: Carl is vorried abcut the
situation vhere the operator knovs he has got a void,
and if he docesn't have that kind of instrument to tell
his about the growth or collapse of the void, he might
reach for the UHI button to put vater up there and
collapse that void.

Ae would like to see that avoided, if it can,
because the system vasn't designed to be used that way.
Re is wvorring about thermal shock, and collapsing of
bubbles in the upper head, and cycling of nozzles and
things that go along with that. This wvould help avoid
that kind of situation.

CHAIRMAN PALLADINO: Was the gquestion of
thermal shock considered in your evaluation of the use
or the actions that might come out of the infcrmation?

MR. MATTSON: Sitting in the back of your mind
is the vorry that there are competing interests that the
operator has to satisfy. One is to not shock the

pressure vessel, and the other is to cool the core, and
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not in that order.

If an operator becomes too much concerned with
the void interrupting core cooling to the point that he
takes precipitous action to collapse it, the w.y he does
that is by pressurizing and ccld wvater, and heat removal
from the primary system. That is in the wrong direction
for pressurized thermal shock.

So even though it may be necessary to throw a
lot of coll watar at a core sometime, you vant to know
that it is necessary before you run that thermal shock
risk. And this gives him more information about whether
that bubble is really bothers it.

¥R. DENTON: It will help to make the right
decisions ander those circumstances.

¥R. MICHELSON: There is a particular aspect,
of course, to this UHI question that is related tc more
than simply thermal shock of a vessel.

The UHI injection pipe is a long vertical pipe
coming up from the head to about 40 feet or so above
before it sakes a right angle turn. In the process of
the voiding that ve are talking about, that pipe is the
£.rst thing to £ill with steam. As it becomes stean
£illed, than the vessal head proceeds to become steanm
filled later.

So the cold wvater is really hitting this very

ALDERSON REPCRTING CUMPANY, INC,
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vater in the steam filled regions can create certain
perturbatiosns called hydraulic hammers, steam hammers,
or whatever.

So it is a considerable concern to have these
perturbations in that pipe because in the ear’ier UHI
plants, at least, the design of the attachment of that
pipe to the vessel wvas a rather veak one. The reason
being is that it vas put in aftervards, and so there was
some very limited wvelding procedures that were
permitted, and heat treatment procedures that were
peraitted.

So it is very important to kecp the stresses
in that nozzle to very lov values, and of course this is
not in the direction of keeping stresses to lov values.
It is unkaovn. In fact, it is difficult to analyze vhat
kind of stresses you msight induce. So I think it is
important that it be looked at carefully or, better yet,
make sure that it never happens.

COMMISSIONER GILINSKY: How many plants are ve
talking about here

YR. MICHELSON: They are talking about a
handful.

¥R. DENTON: We are talking about the more

recently licensed plants, starting with Seguoyah, which
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vas the first USI plant.

¥R. MATTSON: This is r t something that is
nev to the safety review. It vas addressed.

¥R. MICHELSON: We have discussed this.

MR. MATTSON: You reach a point wvhere you
can't say that it is impossib e. You can say that it
has been considered. It has been included in the
design, ani it has been included in the raview. It is
still possible to have water hammer events. It happened
in steam generators. It happaned in ancillary systeas
for reasons that you can't anticipate.

The point of this discussion today, though, is
vhether the level indicator helps or hurts that
problem. It helps that problenm.

COMMISSIONER GILINSKY: I understand that it
is desirable.

COMMISSIORER AHEARNE: One gquick question on
the cost/benefit. Could ycu explain why on the
sub-cooling margin monitor, the costs for forwvard fit or
backfit?

MR. NATTSON: If you read the CRGR letter, and
the Comamission paper closely, you will notice that ve
have put some qualifiers on the utility of these
nuzbers, 22l that is 1 good example of ona.

COMMISSIONER AHEARNE: Ycu have a very strong
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qualifier.

MR. MATTSON: The reason is that some people
vho provided us estimates of the costs only provided us
vith backfit or forvard fit, not both. Because these
are averages that ve are reporting here, if somebody
comes alony with 3 gross overestimate of the forwvard fit
costs for the sub-cooling margin monitor, he svamps the
average.

What ve looked at to check this was, the
people vho supply both forwvard and backfit costs, the
backfit always hijhar than the forvard. The ansver is
yes. Then, that is wvhy ve indicated a rang . If you go
to the right-hand column, you will see that that $1.750
million estimate is svamping everything.

COMMISSIONER AHEARNE: Ckay.

CHAIRMAR PALLADINO: I am going to have to
leave nov. If you want to continue, I can ask somebody
else to take over.

I found this a very beneficial session. You
did cope vith some of the probleamas that vere, at least,
concerning me. I presume you would like an ansver
pra2tty soon.

¥R. MATTSON: Ve are ready to go.

CHAIRMAN PALLADINO: I woull propose, rather

than vote today, I would like %o explore a few other

ALDERSON REPORTING COMPANY, INC,




Juestions, and the Commissioners, as soon as they can,
2 vill indicate on a notation vote. I don't know vhether
3 this is on2 that we have to affirm now, but ve will

4 decide that later. We will try to get an answver to you
§ quickly. I won't dilly-dally on that guestion.

8 Thank you very much, and ve will stand

7 adjourned.

A (Whereupon, at 11350 a.m., the maating

9 adjourned.)
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PURPQOSE

— — -

REQUEST COMAISSION
APPROVAL OF
RECOMMENDATIONS FOR
IPLEMENTATION OF
TMI ACTION PLAN 11.F.2 -
"INSTRLMENTATION FOR DETECTION

OF INADEQUATE CORE COOLING”



ISSUES REMAINING FROM JANUARY 1982 COMMISSION MEETING

*DEMONSTRATE NEED AND USES FOR PROPOSED INSTRUMENTATION
*ALLAY CONCERN ABOUT AMBIGUOUS INFORMATION
*EXAMINE COSTS AND BENEFITS

*["\TEGRATE INTO EMERGENCY OPERATING PROCEDURES AND CONTROL
ROOM DESIGN REVIEW

*ESTABLISH A RATIONAL SCHEDULE FOP [MPLEFENTATION



ACTIONS TO RESOLVE ISSUES

*FERRUARY NRC/INDUSTRY MEETING

*COST/BENEFIT EVALUATION OF INVENTORY MONITOR
*PUBLICATION OF GENERIC DESIGN EVALUATION REPORTS
*CRGR MEETING (MARCH)

*A7RIL ACRS MEETING

*COST/BENEFIT STUDY OF QVERALL ICC SYSTEM

"FMEA REVIEN "

*SECOND CRGR MEETING (SEPTEMBER)

“OCTOBER ACRS + COMMISSION BRIEFINGS



SAFETY BENEFITS

“*IMPROVE RELIABILITY IN DIAGNOSING THE APPROACH TO AND THE
ONSET OF ICC, AND IN ASSESSING THE EFFECTIVENESS OF RESPONSE
TAKEN TC RESTORE CORE COOLING.

*REDUCES CHANCE OF OPERATOR CONFUSION, MISDIAGNOSIS OR ERROR
IN RESPONDING TO:

- INCIDENTS OF MODERATE FREWUENCY LEADING TO STEAM BUBBLE
FORMATION IN THE RCS, E.G.,

SG TUBE RUPTURES

LOSS OF INSTRUMENT BUS OR OTHER CONTROL SYSTEM UPSETS
RC PUMP SEAL FAILURES

OVERCOOLING EVENTS

NORMAL RCS COOLDCWN

- EVENTS INVOLVING MULTIPLE FAULTS

- SMALL BREAK LOCAs

*AIDS EARLY WARNING AND OFF-SITE EMERGENCY RESPONSE DECISIONS



INSTALLED COST (K5/PLANT)

FOR ESTIMATED PLANTS

Design Options

1. .Reference Desfgn - meets NUREG-0737 design requirements,
2. Delete all seismic design requirements from reference design.

3. Delete environmental qualification requirements, except seismic, from
reference design,

4. gelite single faflure design requirements (redundancy) from reference
esign,

S. Delete Class 1t POWer source requirement from reference design,

The KRR estimate of costs assocfated with each design option {s shown below

in Table I.
Table I

ICC . . GPTION
Instrumentation Fit Status l(c) 2(5) 3(5) 4(3) S(S) Range(c)

. NRR ESTIMATES _ INDUSTRY

ESTIMATES

Core Exit EF 2,148 i4 35 -8, -
Thermocouple - FF 948 & B B 5. 5$51-1,250
Subcooling BF 25 19 3 3 3 70-500
Margin Monitor FF 658 16 15 30 10 100-1,730
Inventory Trending BF 3,176 8 16 30 2 1,530-5,230
W/RCS Pumps Off FF 1,826 4 15 16 2 185-3,6%4
Inventory Trending  gF 240 1 1 8 3  200-280
¥/ RCS Pumps On " FF - 200 0 20 5 g 200
Overz1l ICC EF 5,829 11 23 25 2 2,858-12,3
Instrumzntation FF 3,832 e 14 22 4 1,043.5,85

-~ ——

KOTE: C- Cost ($1,0C0/P12nt);s §. Szvings in ¢ (Compzred wish Option 1);
BF- Backfity Fra Forward F{s,




INSTALLATION AND PROCUREMENT STATUS
- OF :
INVENTORY TRENDING SYSTEM

(SEPTEMBER 1982)

*WEST INGHOUSE DP SYSTEM - 32 QRDERED

- 8 INSTALLED AND CALIBRATED (2 OLs)

- 2 INSTALLED, FILLED, AND NOT CALIBRATED
- 2 INSTALLED AND NEED MODIFICATION

- 4 INSTALLED AND WILL FILL

- 1 PARTIALLY INSTALLED

- 15 TO BE INSTALLED

*CE HJTC SYSTEM - 21 ORDERED
- 21 TO BE INSTALLED



RECOMMENDAT IONS

*CE HJTC AND WESTINGHOUSE DP SYSTEM ARE ACCEPTABLE GENERIC
DESIGNS

*BeW DP MEASUREMENT TECHNIQUES ARE ACCEPTABLE IN PRINCIPLE
PROVIDED THAT THEY:
- MONITOR COOLANT INVENTORY FROM VESSEL HEAD AND FROM TOP
OF HOT LEG TO BOTTOM OF HOT LEG
- ARE SUPPLEMENTED BY INVENTORY TRENDING WITH PUMPS ON;
E.G., PUMP CURRENT OR PUMP POYER MONITOR
- MEET NUREG-0737 DESIGH REQUIREMENTS

*FOR THE DESIGN, INSTALLATION, AND UPGRADE OF ICC
INSTRUMENTATION SUBSYSTEMS
- NUREG-0737 DESIGN SPECIFICATIONS ARE A REQUIREMENT
- FOR EXISTING INSTALLATIONS SOYE DEVIATIONS MAY BE
GRANTED WHERE JUSTIFIED AND CONSISTENT WITH EQ RULE

*LICENSEES NOT YET COMMITTED SHOULD BE ORDERED TO CONCLUDE
THEIR DESIGN REVIEW AND SUBMIT DETAILED EWGINEERING,
PROCUREMENT, AND INSTALLATION SCHEDULES BY JANUARY 1, 1983

*NEGOTIATE PRACTICAL SCHEDULES FCR IMPLEMENTATION ON
CASE-BY-CASE BASIS



*PREREQUISITES TO IMPLEMENTATION OF VOID INDICATOR OR INVENTORY
TRAF"NG SYSTEMS ' -

- NRC STAFF REVIEW AND APPROVAL OF PLANT SPECIFIC INSTALLATION
- AND CALIBRATION SUBMITTAL ‘AND EMERGENCY OPERATING FROCEDURE
GUILELINES FOR THE OVERALL ICC PACKAGE

- INTEGRATION OF THE OVERALL ICC SYSTEM TNTO TASK ANALYSIS
PORTION OF DETAILED CONTROL ROOM DESIGN REVIEW BY THE
LICENSEE

- OPERATOR TRAINING IN OPERATION AND LIMITATIONS OF THE
SYSTEM . '



BACKGROUND

*TMI-2 LESSONS LEARNED TASK FORCE, NUREG-0578, JULY 1979

*A LETTER TO ALL OPERATING NUCLEAR POWER PLANTS FROM
HAROLD R. DENTON, ON “DISCUSSION OF LESSONS LEARNED
SHORT TERM REQUIREMENTS,” OCTOBER 30, 1979

“NRC ACTION PLAN DEVELOPED AS A RESULT OF THE THI-2
ACCIDENT, NUREG-0660, MAY 13980

*NUREG-0737, CLARIFICATION OF TMI ACTION PLAN REQUIREMENTS,
NOVEMBER 1380

*SECY-81-582, ADDITIONAL INSTRUMENTATION FOR DETECTION OF
INADEQUATE CORE COOLING, OCTOBER 7, 1981



USES OF VESSEL INVENTORY TREND INFORMATION

’PROVIDE INDICATION OF RCS.LIQUID INVENTORY

*UNIQUE INDICATION OF LOSS OF INVENTORY WITH RCPs ON
*INDICATE RELATIVE SIZE OF LOCA BY TRENDING COOLANT LOSS
*TRACK GROWTH OR SHRINKAGE OF UPPER HEAD BUBBLE

*DETECT APPROACHING LOSS OR RESTORATION OF NATURAL
CIRCULATION

*EVALUATE EFFECTIVENESS OF SI TO REPLINISH COOLANT
NVENTORY LOSS

*MONITOR AND CONTROL FEED AND BLEED OPERATIONS
*MONITOR AND CONTROL VENTING OPERATIONS

*AID DECISIONS TO TURN RCP PUMPS ON OR OFF
*EVALUATE CORE DAMAGE AND FLOW BLOCKAGE

*AID OFFSITE EMERGENCY RESPONSE RECOMMENDATIONS



