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RS C S 2 s D I Y C 3
CHRIRVAN SMITH: 3ire there any remaininc guestions
of “r. Phillipes on the Special “ocard Question?
(Yo responsa.)
CIRIS AN SMITH: 1Ia that case, I juess we ars

cross examination on his prepared direct testimonvye.

"
(&)
"

raady
¥R. 22XTFE; I understand ¥Yr. Adler would like me
to go £first since ¥Yr. Dornsife is not here, so I will,

The Poard will note 2 typograghical error on the

9

title page to ny cross exanination plan. It references UCS
Contention J4o. 27. It should e 7.

CHAISVYAN SNMITH: It Jjust seemed like that nany
Contentions.

(General laughter.)

Whereupon,

LMURENCE E. PHILLIES,

called as 3 witnass by counsel for NRC Staff, haviag

preciously been duly sworn by the Chairman, was “urther

(2]

examined and tsstified as follows:

3Y ¥E. BA

SER

-~

Q r. Philips, do reactor coolant system temperature

and reactor coolant system gcressure indicaticns surplemented

tr

% -
42 thae

by the new saturaition meters tc be installed, 2ona

operators at T!I 1 to determine whether the reactcr coclant
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syste? is in a subcooled c:onditien?
A Yae,
- And if the operatcr maintains a sudcooled
coniition, is he assurad that the core is teine adegquately
cocled?
Yas.

Q Do thz BE&W operator gsuidelines for small bdreaks

applicable to T:iI 1 and operator training provide adequate

guilance %o tha TYI 1 cperators on *he naintenance and/or

restoration of a subcooled condition during a loss cf
coclant accident?

A ¥y understanding is that that was the finding in
the SER.

Q 4ill saturation conditions in the hot les

necessarily occur tefore the core tecome uncovered?

#ell, thinking in teras treak, I am not
certain ' that would necessarily - general,
yes.

Q dould the operator in the ! 1 control room be

alerted %o 3 lcoss 2f his subcooling marcin with the
instrumentation that will %o irstalled pricr tc restart, and
if so, how?

B Yas, he would bde alerted tc lecss in his subccoling

o
o
n
®
2

margin, and there are saturation meters tha+t #ill »
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for that gurpose.

e

.
) I 4o not recall for 3 certainty, tut I 2a pretty

sure there is.

"

Q Would tha loss o9f tha2 subcooling margin as

indicated by that meter and/cr alarm dictate operator action

pursuant to the ema2rgency prrocedures at T¥I 1?

B {2,

¢ ¥Yr. Fhillips, wvere you a aember of the NER TY¥I 2
Lessons Learned Task Force?

A No, I was not.

e 0o vyou have a cogy cf SUSEG-0572 with ycu?

A I 20 nct have a copy of the YUSEG., I have

something with the position in it.
(Counsel handing 2ocument to witness.)
g If ycu would refer to the discussion in the
appendix of Item 2.,1.3.F, instrumentation for detecticen of

inadegquate core cooling in °W2e and 23WEFs =-- it stz2rts on

A"’o
2 Yas.
¢ As Dre. Jordan pointed ocut in his guesticning

"

yesterday, it envisions a two-stage set 0of reccmmendations
or requiremants, and for the seccnd stzge it discusses the
fact that there should ke -- lLicensee should study and

imple.ent system modificaticons to provide more direct

ALDERSON REPORTING COMPANY. INC,
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indication, and the task fcrce states at page 2-12 that a
nanbher of iieas have been discussed. They rmen<icned that at
the top cf the rage, and they mentiocone” score possiilities
they had in mind at the time and stated that detailed
engineerins, however, is required tefore design reguirsments
for a direct level measurement systenm zan e zpecified.

In the statement of position below, then, Item No.
2 requires a description ¢f any additicnal instrumentation
ot controls, to zgive an gnambisuous, eisy tc intergpret
indication of ccre cooling. I am interestad in the wer?
"any"” and I wonder if you know whether the task fcrce firmly
determined at the time they issued this report that
additional device or devices siving an unantigcucus, easy to
interpret indication of inadequate core cooling could
definitely be developed which wculd provide an overall
enhancement to cafatvy. And if so, why 2id they include the
word "any"™ in the position?

2 The task force recognizec that level
instrumentation was not currently in place on TWRs, and they
also recognized that it was not perfectly straightforward
application, that it required evaluation. They alsec d4id not
want at that pcint to limit the considerations tc level
instrumentation. They want=sd tc l2ave the technigue or
their considerations open to anything that the vendors night

propose.
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Also, there is a cuestion in terminclo¢y, gperhaps,
on whether some of the devices which can e used for lavel
indication such as thermocouples and sc forth, wculd really
be called 2 level indicator. Eut I think the overridirg
consideration was that until -- and it is still our position
== that until we raceive a design for a mecnitorings systenm
and see hcw that design is implementa2d, and see how it is
usad, that we cannot make a pre-finding that it is
accaptable, and therefors we have taken the pesiticn that an
engineerinc evaluation is required.

%2 have ca2rtainly advanced from the point when
this document vas crepared toc the 2xtent that we the staff
have in our continuing evaluation, have a great deal more
confidence at this pecint that level indication is feasible
and is valuable and would grcvide an enhanced marsin of
safety.

c This recommendation, though, >y the lessons
Learned Task Fcrce, is the genesis, is it aot, ¢cf the Task
Action Itemn II.F.2 in 07377

A That is right.

Q It 4id not originate from any of the other task
forces or investigative groups investigating the accident?

A That is correct.

(]

You wer2 not 2 meaber cf the task force rut 4¢ you

iiscussion of the recommendation and the language

"
o
w
(&9
T
e
’4
u
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itself as contemplating at least the peossiltility that these
studies would ccnclude that there ic net any additional
instrumentation which cculd be develogped tc meet the
criterion of an unambiguous, easy to interpret indication of
inadequate corz cooling which would overall provide an
enhancement to the safe operaticn of nuclear powver plants?

A There was that possibility. I think the
possibility really hinged more on being¢ unable %o come up
with an acca2ptabl: system, that the staff felt that a more
dirsct indization was needed, and the water level wculd ke a
valuable indication £rom day one. ©Z2ut the pessibility of
not being able %0 come up with an acceptable system existed
at that tim2 initially, and to a lesser extent, I think we
have made staterents that we wculd judge 9% rercent
probability that some of these devices woulé te found
accaptarle,

350 there would still be a small chance that the
staff ultimately would conclude that the final esycstenm, as
designed and installed, did nct add tc safety.

At this point we consider that a very, very, very
small possibility.

Q Do you plan to wait until they are designed and
installed to reach that deterainaticn?

A As I stated yesterday on the schedule that we

srovided, we plan to make a generic £finding azdbout the tinme

ALDERSON REPORTING COMPANY. INC,
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of installation, and ve iiave already in cur continuing
4ialogue wicii the lLicensees, I think in various putlic
meetings, hearings, I think we -- plus a coamission pager we
recently prepared, I think ;e have made clear that we regard
two concepts at this pcint as highly promising. We 4o
intend to wait until they are installed, calibrated znd
tested in the plant befores we make a finding that a specific
installation is acceptable and is to be incorporated in the
emergency proceduras.

(+ I am confused about that. I woul? think the staff
-- apd I ask you to respond to amy reaction -- would be able
to make a much more objective assessment of whether these
devices do provide an overzll improvement tc safety, if they
reach that {etermination dzsed on studies and examinations
before they are actually installed in operzting plants.

A That will be part of the generic evaluation that
ve are underszoing now, and has already been carried out to
some extent on the tvo systems that we partially blessed.
And that will bde the subject of the generic :-ZP. So if we
make a £inding generically that a system is okay, then that
finling will %e made prior to the individuazl installations
or about that time. Then it is a gquestion of whether the
specific installation is installing it preperly ané is using
it properly, hacs the right facilities and is cali*rating it

properly.
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c Jescribe for me where and how ycu are ¢going ¢o do
these generic rctudies cr acceptance reviews of an actually
installed system based on the Westinghouse and Combustion
Engineering concepts ycu d2ccribed yesterday.

L] Yes. NUREG-C737 has a rather lonae list cf
documentation that is required for the staff to review and
evaluate in connection with the specific decsigns that plants
are incorporating. 2And we *he staff have offered the DOE
research facilities at TGLG Tdzho such ac the semiscale LOFT
facilities and also the transient heat transfer test
facility at Cak Rilge, and other qovetﬂment facilities as
they aight ke of advantage to assist the licensee and the
veniors in 2valuating their proposed systems under simulated
accident conditions. There is a great deal cf testing and
general design work and testing that can be perforred by the
developers at relatively lov cost.

But to complete an evaluation including evaluating
the dehavior under simulated accident circumstances is a
rather large undertaking, and that is the reason that we
have offered to have these systems installed and *tested in
various facilities. In the Westiaghcuse Delta P measurement
system, it has already *een installed in semiscale and is

scheduled £or testing very soon.

L}

o the recent LoFT tests, there were a nuamber of

techniques under evaluatio., some proposed >y Licensees and

ALDERSON RE~ORTING COMPANY, INC,
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octhers Sust as a general evaluaticn. <Cne in par+ticular that
has been propoce2d by licenszees and haz heen installed a+ the
Farley reactor is neutron detectors abovae and belov the
vessel vhich are calibrated in terms of level. Those wvere
installad for the racent LOFT tests that were alluded to
yesterday. I cannot say that the preliminary evaluation of
them vas -- at least their behavior under that test was very
proaising, and the evaluation is still goin3z on as to what
went wrong hecause those syctems have reen tected on other
reactors and with reasonable r=sults.

Some of the other systems that were evaluated in
that test vere coniuctivity probes. The LOFT has always had
conductivity probes in the downcomer £or measurement of
level. They nov incorporated them at three lccaticns in the
core. 2%l1so in LCFT they have a direct thermccougle reading
system. The thermocouples are 1located at discrete axial
levels within th2 core and around the vessel, up in the
upper plenum and close to the vessel head.

DR. JORDAN: 2y direct thermocouple readings, do
you mean on the fuel elements, cr are they heated, or are
they just m2asur-iny water tamperature?

THE WITNESS: By direct T meant that they are not
heated., They =re measured =-- but actually they have thenm
both on the fuel -- on the clad surface, and they have then

== had them in instrument thimbles whers they would de

ALDERSON REPORTING COMPANY. INC,
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measuring cs39lznt temperature, and chove the cora they are
located close to the vessel head, where when the =--

DR« JORDAN: You mezn the walls.

THE WITNESS: VYes, the walls, I am sorry, such
that when the level €falls telow the locaticn of the
thecmocouple, that the surface c¢f the wall is no longer
being cooled, and so it tends to racdiate to the thermoccuple
and gives an indication of stuperheat in connection with
existine pressure, and the LOFT facility has, not Fust ‘or
that test, but fcr some time now, several tecsts, had these
thermocouplss interpreted in terms cf deviation from
saturation, and from saturation conditions, and they are
reflected on a tar chart on the CRT, and they have been an
exc2llent fs3llower of where the leval is.

So that particular technigue has not been proposed
by anybody, althcoush I understand that at lsast in
connection with the heated junction thermocouples, that
direct reading tharmocouples within the core at varicus
axial levels may b2 proposed in some incstances to cover the
rest of the range.

They also had [P measurements on the LCTT
facility, although they were not a commercial installaticn.
The Combustion Tngineering commercial heat2? sunction
thermocouple system has Lbeen tasted at Cak Pidge. So this

is developmsnt testing, I believe that you are alludino te,

ALDERSON REPORTING COMPANY, INC,
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and evialuation of systems, and that will te dcne .his year,
and ve 2xpect ¢tc have that completed befo:é the end of the
year, an SER issuy2? on it.

As I said, as with many things, the plant specific
systems, tha2 way that these concep*s are installed and
employed, and calidrated and tested will e apprcved after
installatior.

BY ¥ s (Zesuring)

(23 ]

« BAYTE

u

- The generic STR will re issued at the end of 1982
-= T mean 1981, excuse Te.
A Yes.

And yet C737 calls for individual Licensees to

<«

have implemented this modification by January 1, 1982?

A Yas. There should be somewhere in 7737 -- it was
there at on2 time, and it has been rather the staff position
-= that, might at Januvary 1, 1982, that in gena2ral does not
mean stop, 2vervboliy, and .astall on January 1, 1582, There
is a cocnsideration there of what the next refueling shutdown
is, when it is ccnvenient, if reasonable. 2y convenient, if
reasonable, I mean it does nct extend £or another vear and a
half or forever or some*’ ing like that, to zut it in. 3c ==
and implement in that case really means install.

o) 2f Licensees are to meet the staff regquirements in
this area, will some Licensees have to begin the

installation of these syvstems in their gplants before the

ALDERSON REPORTING COMPANY ., INC,
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staff has issued its generic SEX approving the concept?
A Yos, As a matter of fact, scme lLicensees have
already begun installaticn.
* To> recap your testimeny =--

CHAIR:-AN SUITF: GEefcre you leave that point, on
vhat basis do you conclude that those Licensees whe have
installed level meters have done sc in a manner consistent
vith safety?

THE WITNESS: We do not =-- the level neters will
not be usei and incorporate? into the cperating procedures
until ve have made that judcment.

CHAIRMAN SMITHE: So there is no guestion of their
physical presence being a detriment to safetv.

TEBE WITNESS: If the Licensees themselves under
the current reculations make a determination that there is
no unreview2d safety zuestion involved wicn their
installation, then that is legitimate,

CHAIRYAN SMITH: VYou accept that.

CHAIXYAN SMITH: How about the cocnverse?
THE WITNESS: Then ir that case we would have no
choice but to review it.
RY ¥F. BRZTER: (Eesuming)
Q I I understcod yzur testimony, it was that
looking at the language of 0573 positicn that Licensees

shall

ALDERSON REPORTING COMPANY, INC,
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provide a dascription of any adeitional instrumentatior cor
controls, that your understanding is that at the time the
task force #rot=s this, they recognizaed the possidility that
studies and investijations would reach the conclusicn that
there was no additional instrumentation which would provide
an sverall enhanc2ment to safety, but that the staff has
learned a 1ot since then, and while that pecesibility still
eixsts, it is much smaller.

Is that accurate?

: That is right.

Q The staff, though, has not yet determined
definitively that additional instrumentation of some scrt is
required for the datection of inadegquate ccre cocling, is
that ccrrect?

A That is correct. I would have to gualify that to
say acain, to put a percentage con it, we have 29 percent
yes, 1 percent uncertainty.

» The staff has not ordered the installation of any
additional instrumentation pursuant tc this reccmmendation
at any operating reactor, is that ¢rue?

A #2311, orlered the installation? «We have issued
several STRs which have -- I guess I would have tc look at
the language acain t¢ say <hether we have crdered
installation.

G Are ycu talking about near ter® operazing license

ALDERSON REPORTING COMPANY. INC,
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applicants?
A Yas,
Q 1 was speakings atout ogrerating plantsz.
A Cperating plants?

Aell, we issued a letter and an SER alsc to you
which I think comes very clcse to docinec that, if it doesn't
do it.

¢ 70 you know whether it dAoces actually direct the
installation o0f any additional instrumentation?
A “ell, let me read you the language.

(Pause.)

This is from the September 24 letter to ir. Arnold
from ¥r. EZisenhut which has been cited in previous
testimony, and it is al;udinq to our review of the EEW
Teport entitled “"Evaluation ¢of Instrumentation tc Detect
Inadtequate Coras Coosling.” This report concludes, "txisting
instrumentation adeguately catisfies the intended purpose of
detecting and responding to inadeguate core coolinge.
However, cur review and evaluation ccncludes that there are
major ccncerns with the conclusions of this report on this
subject. Particularly, we believe that there has »een
insufficient effort to develop a2 level rmeasuremen: systen
which is sufficiently accurite to provide” =-- and T have a
bad copy == "tc provide valuable advance warning cf approach

to inadequate core coocling. Cur evaluation provides a

ALDERSON REPORTING COMPANY, INC,
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10

1"
12
13
14
1§
16
17
18

19

21

S

24

\ 10,842
current XNRC position on this subject. Therefore, we reguire
that you Zdevelop such an instrurentation system. Aiccertance
criteria of this instrumentation system is clarified in our
letter to you dated September 5, 1930, and there ic similar
lanjuag2 in ths SZB itself.

So it reguires ycu tc develop a system. It
requires that, and NUREG-0737 very definitely requires you
to provide a system designed fcor this purpose and »receed
with plans ¢to -- and it also requires ycu to install it by
January 1, 1982. That is a reguirement in NUEREG-0737.

e Does YUREG-0737, as does the position I just read
to you from 0578, say any additional instrumentation should
be installed by January 1, 19827

A Any additional instrumentation reccmmended, yes,
whatever design you propose to us.

Q And any could still e none, isn't that true,

"

na

“

based on your grevious testimeny that the staf not,
with 100 grercent certainty, determined that thaere is going
to be instrumentation that improves the overall safety of
the plant?

A ¥e do not accep¢ none in the submittal. Ve
require that you proceed with an 2ffort to install 2 systen,
that you make a judgment 0f which ¢c€ the availaltle systenms
are best and provide us with a cdesi¢gn that you ;lan to

install, ani prccesd along that lines. VYone is ne lcnger an

ALDERSON REPORTING COMPANY. INC,
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acceptable ansver.

¢ shen did none teccme a not acceptable ansver, and
how did the staff reach that determination?

A The staff reached that letermination in our
continuing 2valuation, 2nd at the time of rthe issuance of
NURZG-0737, and even -- well, prior tc issuance, actually,
and certainly by the time of our reviev of your dccument we
had, after having evaluatad some tirme befcre that, or having
had discussions with the various owrers' grcups,
Westinqghouse owners' groups and CE cwners' grougs, I would
say if you vant a time frame, grobably in the sprinc of 1980.

Q And what kind of stuiies cr analyses or
evaluations did you have available to you at that time altout
additional instcumantation which led you to conclude that
definitely, or with 99 percent certainty, as I understcod
your testimony, that some additional instrumentaticn would
be found that woull improve the overall safety of gslant
operaticns?

A We had some individual reviews ccnducted by the
staff for evaluation or some c¢f the serxiscale and 1LOFT test

data, prinarily coansidering the feasibility of a lelt

W

@easurerant system for °PW:is, and we had presentaticns toc us
by Wdestinghouse and their zanalyses and their conclusions
concerning the £2asibility of 2 Delza 7 measurement systanm.

we had rresentations to us >y Combusticn Engineering or the

ALDERSON REPORTING COMPANY, INC,
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heated Junction thermocouple systems. We had studiss,
onaoing stuiies an? reports and testing on heated
thermocouple systeas and otner type systems performed by Oak
Ridje National lLab. We had presentations on the neutron
system that I had alluded to, atove and telow the core, plus
test data znd test informaticn con that systen.

Q Has the staff jocumented the evidence which it
relied upon, the tachnical basis it relied upen for reaching
that decision in April and made it availabdle for comment by
industry?

A dell, in the sense of have we put together a
document with ceonclusions and so forth and sent it ocut for
comment, no. 211 2f the information has been available on
request and is in jeneral in open literature. I cannot say
all of it is. ~Fome of it is proprietary.

2 At the time == according to svidence we heard
earlier this week, the BEW evaluation of rethods available
to indicate inalZaguate core cooling with a2dditional
instrumentation teyond that plan was filed with the staff
August 1S5, 158C.

#3d yvou received any a2valuation from EELW or its
operating licensees when you made this lecisien in April?

2 I aa rot sure I understand y2ur guestion,

n

"
(]

ughly April 198C that

(=0

S At th2 time ycu deciied

no addi+ional instrumentation woculi nct de an accertable
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position, it does not appear from what we have before us
that you had yet raceived “abcock and “ilcox's evaluation of
whether additional methods vere feasible.

3 Cur evaluation to you that camne cut in the
September 24 letter wvas based on a repcrt which you provided
to us in a meeting. It was BEW letter SC-6E, "FSepcrt on
Additional Instrumentation to Cetect Inadeguate Core
Coolina,”™ Aeril ¢, 138C, anc let's see, Amendment Yo. 18 to
the TMI Restart Report, ¥etropclitar Edison, with
attachment, "Status Report on Additional Instrumentaticn to
Detect Inadequzate Ccre Cooling.” It is essentially the sanme
report that you are referring to which came out later in the
year.

I£ I maight elaborate on my answer to the previous
gquestion, somethiny 4dii occur to me. Cefora we published
NUREG-0737 ve had meetings on our findines and cur
conclusions at varicus sites around the country to which all
the Licensea’'s wer2 invited, and we jave prasentations »n
the status of these systems and what our £findings wvere and
what we proposedi to 4o =-- come out w#with in the document,
NURSG-0737 as £f£inally issued. In fact, we had 4ra‘ts of
that document 2vailable with our cocnclusicns, and wve made
presentations civing essentially the basis 2f cur
conclusions and our requirements and invited the industry to

comment, an? we also invita2d +he induystry at the
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clarificat:cn meetings to attend a LOFT utility technoleogy
tcansfer me2tince in S£GECG Idahe, wheve we had further
presentations on 21l these typres of systems, and zc a matter
of fact, demonstrations on some. S£o cnes I have mentioned
and other ones in addition. And wve dil receive comments
from the industry at the clarification meetings. nd as a
matter of fact, ve revised the final clarification docurment,
SUREG-0737, to acccunt for —any of these cormmentrs.

RAnd 2ne of the revisicns I aight cite is the one
we vere referring to yesterday concerning the use cf
computers, and the removal cf the seismic requirement,
because we had had several comments complaining abdout
unavailability and problems with procurement in that
connection.

So I think in that regcard, a more correct ansver
to your question is yes, yvyes we did prcvide the tasis for
our conclusions. We did invite comments and receive
comments and acted cn them.

Q The way I read -- and correct nme if I am wrong ==
the correspondence that has gone on between the staff and
BEW and its licensees in 1680 is a continuing stasé
reguiremant risht up until January *' of this year that
Licensees continue to subnit evaluatiors of the reed €or
additional ianstrumentation, wvhick should include
consideration of r2actor vessel watasr lavel,

Tf the staff determined informally in 2pril of

1980
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no additional instrumentation if required®

would not be an acceptable answer, why haven't you Jjust

proceeded to

order lLicensees through the issuance of an

orier to show caus2 to amend their operatince licenses to

require then tc install such systems? Why continue to ask

for evaluations?

A

qe

11, 1

telieve WURTG-0737 dces reguire =-=- it

definitely 10es reoeqguire that you install the systen on

January 1,

1982,

and it reqguires for ycu to submit the

design for that system on Jaauary 1, 1881, and it also asks

for your evaluations, if they have not already ‘reen

provided, which they should by now. We want tc leave -ou

vith tha option of proposing the system. We d2 nct want to

dictate that it has to be this system or that svystem. We

vant additional instrumentation. We want to leave ycu with

the option 0of specifying which type.

C

nas the decision that you reached in April of 1980

that it vas fcasible to develop additisnal instrumentation

to detect inadeguate core cooling through mezns such as

vessal level instrumentaticn or did you determine as well

that it was needed?

made

)

DR. JCK
BY ¥R.
Dl

4

-

DRis T did not heacr.

BAYTZR:s (Eesuming)

d you deteimine as well that it was needed?

wvould

€32y tha other deternination was really
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earlier, and there I would hedge needed to the extent that
ve vanted a more direct lavel, a more direct indication of
inadequate core cooling. Ve f21t that this was needed in
order to ennance the safety marzin. That would go back to
the task force, and I did have guite a bit of -- 2lthough I
vas not a member of it, I had guite a bit of discussions on
the reasoning that went into the language cof the task force,
and the gualification was there from the standpoint of we do
not vant to order the lLicensee to hang a system on just to
satisfy a raquirement if that system ic not effective, and
we made the deéision early dn that we needed an effactive
system to enhance the safety margin.
The lingering doudbt was on whether an effective
system could be developed. And that doubt just tended to
isappear with time.
Q Did you have, then, in April 1280, or dc you have
yet today from any licensee or vendor operating preccedures
and supporting analyses for how any such system is going to

be utilized?

i Yes.
Q From whon?
A Those submittals were due in Jaruary 1, 2nd I have

not seen all of them that have come in. And there are

[

various places ¢f iistribution within the crzanization.

know of generic Westinghouse submittals which I understand
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represents atout 30 Licensees, and which does include
procedures 5r ure of the level instrumentation.

Q Is the Westinghouse submittal suggesting the use
of vessel level indicat.on for any situation other than for
the use of operatinzs the head vents which the staff has glsc
directed to be installed?

A Ch, ves.

2 Would you describe how the level indica‘icns are
to te use24?

B I have not reviewed that to any extent. I only
glanced at it.

I might -- and I woul? fear that any statement I
made about it without more detailed review may regresent a
aisinterpretation. It very definitely is used, I can say,
in conjunction with the other ICC iastrumentation as one of
the inputs o2n which opa2rating 2scisions are made. It is
cited for -- it is cited for recovery zctions, it is cited
as 32 basis for in some instances ¢f derressurizing the stean
generator rapiily, that is, to get primary pressure dowuwn,
level indicaticn in cenjunction with cther signals.

Q Is there any operatcr action specified tased on
level indicaticn alone?

A T 30 not know, but I woul? exgect that we would
£ind it unacceptable if it wvas.

Q Xxcuse mne?
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A I said I do not knew, but I expect that we would
find it unaccertable if it was based on one indication,
leval indiczation alone.

" Have ycu or others on the sta2ff received any
advice or consultation or solicited ary from competent human
factors engineers on the advisalility of installina vessel
level indicaticn in control rcoms, based upon what you know
of its use and likely ucse?

A I have no direct kncwledge of that. ‘y guess
would Pe v2s, but that is a Human Factors Branch business.
They have had consultants. I feel fairly confident that
they have consulted on this subject, but I do nct have that
knowledge,

0 row many staff personnel are vou aware cf that
have formal training in human factors engineering in this
section you just referred to, or any cthers?

A I cannoct ansver that. I just do not know.

C Yas the staff considered the potentiasl c¢f vessel
level measurement inducing inappropriate cperator acticns,
and how?

2 That is 2 continuing consideration, ves, and ve
have heard that argsument, 2nd it seams to me rather weszk
from some of the bases that are given. For instance, I have
haard it cited =-- and I guesss in some testimony that ycu

gave to me yesterday =-- I am nct sure who was giving the
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testimony, possibly even a stasif member had cited somethinz
along this liae; and I telieve the testimcny was civen
yesterday that, well, here is an instrument that is normally
off scale, and if it comes back on scale, the operator woul4d
tend to disbelieve it.

You could say that about the saturation meter
which ycu are normally not under saturation conrditions. You
could say that about gettin? superheat on your
thermocouples. You could say that about almost anythinc.

I think if you couldn't train an operator to
cespond to 31 level signal in conjunc-.ion with other
indications, possibly high activity in centainment or high
pressure in containment, 2tc., that it woulld certainly give
to m; a lack of confidence you can train them in anything.

Q ¥> are re2ferring, believe, to the testimony I
provided you yesterday and distriduted tc the 2card and
parties today that was given in Decket Yo. 312 refore the
Nuclear Regulatcry Commission, which is in the matter of
Sacramento Yunicipal Utility District, Panche Secc Nuclear

Generating Station.

C Another 2&W orperating licensee, a hearine held on
Yay 12, 1980, t=zstirony given by Sruce A. Wilson of the
staff's Operating Licensing Eranch.

T would ask that this excerpted transcrict de
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marked for identificaticn as licensee's Exkhibit No. 24.

CHAISYAY SYITHE: I+ was the transcript?

48. EAXTER: Yes.

CHAIRYAR SMITH: Any objections?

YR. BAXTER: T am just having it marked, “r.
Chairman.

CHAIRXAN SMITH: All right.

(The documant referred to was
marked Licensee Exhibit l'c. 28
for identificaticn.)

¥R, CCTCHINs ¥Mr. Chairman, I misrecollect. Did
¥r. Baxter identify the specific pace numbers from that
transcript that are teing marked?

¥R. BRYXTER: Yes, the excerpts that I have
provided to the par:ies, the 2card and the Reporter £from the
session of May 12, 1580 ares pages 3678, 267¢C ==

CHAIF=AN SNITH: Wait a minute. We have 387¢,
3877.

MR, EAXTERs ¥r., Chairman, I wvas startinc with the
pacination sn the zover sheet cf the transcript, which is
page 3678, 367%. Then we have ‘r, Wilscn's statement of
qualifications from his written testimony incorporated into
the transcrcipt that daye.

CHAIRYAN SMITE: Yhich I would assume that would

precede in the transcript 3376. Nc¢, I zuess no.
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8. BAXTER: VYNo, it 4oes nct. There is a lot of

(&)}

cress examinaticn in Letween there, and then page 2E76 and
3877, 390& through 390s8.

Y. CUTCHINs Thank you, ¥Xr. Chairman,

3Y ¥3. BEALTER: (Zesuming)

Q As I read his statement of qualificaticns, ¥r.
Wilson is a member of the Cffice of huclear Feactor
Regulation, Operator Licesnsing Zranche. F!e was a licensed
reactor cperator, and among his functions are reviewing
small break loss of coclant accident guidelines developed by
Westinchouse and 2E&W, and the auditing of operatcrs and
their training.

Is that consistent with your read. ng of his
gqualifications?

A Yes, I believe he was on the task force which wvent
out of ‘usiness some time aco. And at that time, the
reviews that were gcing on would be in connection with
finding the guidelines for small break LOCA, and for other
events using existing instrumentation to make a findirg cn
whether they wvere adequate £or the plants tc continue
operation. Additional instrumentation was ncot involved at
that time.

C Do you know that Yr. Wilson has or has not

participated in any review of near term operating license

applications?

ALDERSON REPORTING COMPANY. INC,
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A Pe has not on this subject. I 4dc not krow the
gentleman, but he has not tsen inveclved in additional
instrumentation raviews.

Q He expressed a view, though, ‘to that licensing
board, did he not, that in his inicn vessel level

indication is act reguired and that he was ccncarned that

operators would not believe such a level indication if it

came back on scale, as I believe you characterized it.

Yes, that was his cpinion which he expressed,

c Now, you mentioned you thcught if operators could
not be trained to believe that indication it would raise
serious questions about their use ¢f cther instrumentation
such as the saturation meter.

Isn't it true that the oprators have been trained
and can be e2xpectad to e monitcring that saturation meter
rather regularly, and isn't it 3 meter that is goinc to be

reading out all the time with informaticn they are goinc to

use? It is going to change when a ceactor trip occurs, it

than wve are

O
ad
e
’o
"
th
v
"
®
e}
o

is going to move. 1Isn't that 3 1
talking about an instrument that is gcing to re ¢ff scale
most o0f ¢he tine?

A I 20 not think you will £find that meter ¢cine
saturated very cften, and you certainly will nct £ind the

theraocouples 30inc superhe2t vary oftzn.
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Q That meter is going to be reading a margin to
saturation all the time, isa‘'t it?

A Yes.

Q And the cperator is soing to be fellcowing it and
paying attention to it ani he is going to bte traired on how
to take action c¢n the lbasis of that teedin;, isn't he?

A Yas.

.-2unsel for licensee conferring.)

w3

w

AXTZ2: I also pgrovided you yesterday and the
Board and the other parties this morning with excerpts from
the NRC staff's proposed findings of facts and conclusions
of lav in the fcrm of an initial decision suhmitted to the
licensing board in the Ranche Seco case. These findings
were filed on 3dugust 22, 13%0.

The exr t I have provided and would ask e
marked for identi. ‘on as Licensee's Exhibit 2% are the
cover page, the tabl .. contents, and pages 122 throurch 131
of the £ili. ,, which includes all of the staff's propcsed
findin¢s on instrumentatione.

(The document referred to was

marked Licensee EZxhibit Ye. 25
for identification.)

BY ¥R. BAXTEP: (fesuming)

12¢ cf those

< I call your attention to ga

©
s
v

prog .sed findings. The concluding sentance to paragrarch

n

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON. 0.C. 20024 (202) 554-2345



10

1

12

13

14

15

16

17

18

19

21

5

24

25

10,855

189, and then mcving cn to paragraph 10, the staff prcposed
the following findings: "In the event conditions legrade to
the point where voids are formed, the cperator can recccnize
adecuate core cooling by observing installed in-core
temperature thermcoccuples which are located at the top of
the reactor core.”

"In answer, then, to the last portior of Board
Question H-C 22, there is nc instrumentation which gzives
reliable information cn the water level in the core when the
primary coolant is not sudccoled. However, there is ne
evidence to indicate that the operators need sach
information to undertake the reguire? immediate actions.
These actions are dictated ty the presence or absence of
subcooling, and not by the level."

P9 ycu disagree with this staff position taken
befcre this licensing board in 2ugust of last year?

A I am not sure of the timeframe of that testimony

which the finding was taken in August.

Q Tha hearing bdegan cn February 26, 188C and

concluded on Yay 1S or 16.
Yes, T would a2gree that on 2z2nchc Seco, that the
finding was dased on existing instrumentaticn which 4id not

include leval instrumentation, and the staff dil make a

b

finding with that, and on cther reactoers, that it was safe
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for them tc continue to operate while an evaluation went on
in connection with the level instrumentation. I talieve if
yo9u continue with 191, the first part cf 191, it indicates
the need for level instrumentation was still under studv.

¢ That is right. It indicates they are locokingy at
additional instrumentation still, duc Lhe cenclusion of the
staff at that time was that there was not a need for the
actions co be *akan by the operator for vessel level
indication.

Isn*'t that what paragraph 160 séys?

A Yos. I would add that I think the time frame of
the testimony was perhaps a2 little out of date in that the
people that were tastifyinc wverz not invelved in +he
continuing evaluation, and so perhars that 2id not fully
represent the staff's position a% that tire but did

represent the staff's position at an earlier time.

c Are you familiar with Thcemas sovak ¢f the IEC
staff?

A Yes.

3 "2uld you expect that he would have heen zware of

the staff's position at the time he testified in this
proceeding?

B Ha wvas not, at that time, he was not diractly and
deeply involved in what was going on with the evaluation.

Generally he was avare ¢f what had zone ocut anéd so> forth,
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but I would say he was not completely up to date on what
going on with the staff reviewers in this connection.

C How arout ¥r. Sorert Capr2 whoe also testified £
the staff in that proceedinn?

A Agairn, he had at that time, he had had no .
involvement since the dissclution cf the task force. We
only talking about -- it is probally not worth guitblirng
about. We are only talking adbout a short geriod of time
when change of position =-- not really change but further
develcping position from the time they were familiar to ¢

time they testifiedi.

8s8

was

or

¢ You cdescribed yesterday in your rebuttal testimony

the state of development of concepts for additional

instrumentation to detect inadegquate ccre coocling that had

been submitt2d to the staff by Westingchouse and Conmbustion

fnoineering.
Have any of the custcmers cf those venderes with
operating power vlants committed to the staff to install

such systems?

A Yss.

9 How nmany?

A 2 do not know. It is my understanding that the
generic submittal by Westinzhouss representzi abcut 20

plants. 2ut that wvas from a telephone conversztion wi

2
a
*

i

destinchousa, and I have not cenfirmed individual submi

ot
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Q Could vyou compare for us the location ¢f in-core
thermocouples in SYestinchcuse plants with the lcoccation in
38W operating gplants?

Are tne in-core thermocouples in Westingiouse
plants located in the flow stream as they are in BEW plants?

A I do not believe there is any significant
difference. They are measudring core exit temperatures, and
other than the de2tails of how they are incorgorated, I do
not believe there is any significant difference as to what
they are measuring.

Tssentially they are providing an cutlet map of
the core outlet temperature.

Q Can you %escribe for me specifically where they
are located in sestinghouse plants and where they are
located in B&W rlants?

i In both instances they are lccated at the cutlet
just above the core. They are lccated Just atove the fuel,
and they ar=s distributed radially in the core.

Q Has the staff periormed any incremental
risk-benefit analysis of the installation and the use of
vessel level irdicaticn in nuclear cower plants, or 40 you
intand to 40 so before you give final approval for the
operation of such cvstenms?

A Would you characterize that evaluation acain, the

risk -henefit 4id vou say?

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S.W., WASHINGTON. D.C. 20024 (202) 554-2345



1)

"

12

13

14

15

16

17

18

19

21

23

24

25

10,860

Q Incremental risk-tenefit analysis to Zeternine
whether or not the devices will provide an enhancameat to
the overall safas operaticn of the plant, or whether thev
might be a necative, a detriment.

A Cur evaluation, we hive made it -- we, the stafsf
and the Commission, have made z determinaticn that such
instrumentation would provide 2 desirable enhancement of the
safa2ty margin and is desirable. We hava yet *o perfornm a
reviev of the final systems as they are installsd and the
vay they are used in the operwuting procedurss to make a
decision that they will enhance safety in that way, and ve
will do that as part of our review, ves,

C It is pretty important, isn't it, to kncw how they
are going to> be used before you can really do a risk-benefit
analysis?

A That i1s right, but we have to have the submittals
from the licensees before w2 can revisw them. And those are
Just coming in.

® 23ut you 40 intend to rerfcecrm such zn analysis, a
risk-tenefit analysis on the us2 of these systems as part of
the safety 2valuaticn?

A T 40 not know if I wculd characterize it as

w

D

risk-benefit analysis. We will review the way that th

signals are used in =-- both in the operating procedures and
potential uses. We will consider whether there ars
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instances wvhere they could bde detrirental to safety. NWe
would expect lLicensees to also makxe that consideration and
to point it out, and we certainly will review anything that
they point out. We will consider what value they are in the
way that they are being used, whether they enhance safety
and provide additional information to the ogerator on the
status of the plant under ancmalous situations, unidentified
situations, if you will, as well as the stylized transients
which have been adiressed by the Licensee here and in
testimony.

I believe the answer to your question is yves, but
I am not certain as to the specific meaning of ycur
terminology and the way you are using it.

o Will mamhers of the Commission staff frca the
operating licensing tranch perhaps who are familiar with
plant proceldures, training conducted at the facilities, and
the real cperation c¢f emergency procedures be cecnsulted in

the staff review?

A Yese.
g 4ill human factors encineers be consulted?
A Yes,
» Are the plants still c¢oinag tc have tc have

hari-vired backup information in support of the data
processing xind of system ycu described yesteriay for the

operator to use in case that system fails?
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A Yas.
Q Ainid whilz that 3ata grcecessine systenm, then, may
somehow, if it is feasible to 4dc¢ it, take consideration of
when in the transi=nt level indication is not eiving an
adeguate reflection of the »lant condition and will
substitute some other instrumentaticn or consider the input
from other instrumasntation, if . that system fails, the
operator is still ¢coing to have to diagnose the plant cn the
basis of its hari-wired backup instrumasntation, is that
true, and he will have to make these inferences c¢cn his own
of how the vessel level indication interacts with the other
information he is getting.
A Ya.
0f course, the hard-wired system can dc a certain
degree ©f interpretation £fcr him, too. fSo the extent of
what he has to 20 lepends on the specific system, zand that
will be reviewed, and that will be a consideration, and if
it is an untenatle situation, c¢f course we woculd lcock to
improve it.
S ¥ill Poth the Westinghouse and CE prcposals, as
you understand them now, reguirs rather sophisticated 3iata
processing systems, or is it just the Westinghcuse proposal?

2 T have not seen the processing prorosed for the

(]

Combusticn system 2t all, and have not really locked at it

for the Westinzhouse system either. It is just tha+e I %new
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there are three levels of processing invclved, depending on
what the custormers elected.

Q As I understand your testimony, thouch, vesterday,
it is your current view that the additicn of instrumentation
such as vessel level, which, because certain timeframes will
give false indicaticns c¢f plant behavior, will have to be
integrated wvith cother instrumentaticn, and the outzut
processed by a data preccessor, and that no direct operator
action is going to be taken based upon vessel level
instrumnentation alone, that it is your viewvw that this
enhances the urnambiguity. if I may put it that way, or the
dirsctnass of the operator's diagnecsis of when he has
inadequate Licensee. This adds clarity in your viaw?

A Yes.

I vant to gqgualify tha* we will review anything
that is submitted to us and make a judgment on acceptability.
This is scmething -- the language you are putting
forth here is something we have discussed in clarification
meetings and so forth, and it is a consideraticn, yes.

Q Byt even s0, you ic not xnow exactly what systenm
is going to be reguired and you certainly 4c net know how it
is going to be used or whether ycur final analysis will even
show that it is an enhancement to safety. You made the
decision some nine months 2go that something is goiaz to

have to be added. Is that accurate?
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A Well, I 40 not know that I would agree with the
part on whether ve do not know that it is gcing tc te an
enhancement t5 safa2ty. If we accept it, it will de an
enhancement to safety, and we are confident that an
accaptable systam can be provided.

AXTER: I have no other guestions.

t

ER.

CHAIRYAN SNITH: The nature o2f this testimony has
raised some doubts about whether we can conclude in the tine
that ve though we wouli.

The Scard wants to take a midi-morning break and
discuss it.

(A brief recess was taken.)
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CHAIRMAN S¥ITE: The Socard can probably defer =--
the croblem that we have -- cf<f the reccerd.
(Discussion cff the record.)
CHAIRMAN SNITH: Let's proceed.
BY ¥R. BAXTER: (Resuming)
e dr. thillips, I askec you the guesticn whether any
of the “estinghous2 customers with cperating licenses had

cormitted to> you, to the st2ff, to the installation of the

"

design cr the system that “estinghcuse has prepcseds 2nd T
think your answer #as that vou understood tha z2neric lettar
£ilad by Westingchouse was applicable to 30 of their
customers.

3ut my question is, have any of theose customers
actually conmitted to install the systenm?

A Well, some of the NTCLl's have that I am aware of,
and the individuvals, in discussing with Westinghcuse their
submittal procedure, they wanted to knecw if all the copies
vould pe reguired from each of the westinghcuse customers
and we settled on a procedure where they would zrovide the
necessary copies to us directly, anéd that the individual
customers wd>uld submit a copy for the docket.

And T Juset =-=- you know, I can say fairly certain

o

that some of out o0f 30. That wzas the indicaticn or the

ot
R
“a
[
n
ot
"
o]
o
or

form, that adbout 30 wculd *=2 doing this. 2u

recall looking 2t any of these submittals.
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Q The indication on the phone to you was that 30 of

the licensees wcull te comanmitting ¢o the installation of the

system?
A Yose.
Q This was a telephone conversation with someone at

Westinghous=?

A Yese.

Q But you cannot identify any today that you kaow
£or certain have committed?

A Cther than NTCL's, nc.

Q And are there any NTOL's other than 31labama's
Farley plant that yocu are awvare of?

B They did not put on a Westinchouse system. They
put on 2 differant type of system. I believe Diablo Canyon
and Maguire and probably Secguoyah, one cor all of those

have.,

CHAIRYAN SMITH: Yr. Dornsife?

"

«» DOGRNSIFE: First off, ¥r. Chairman, I want to
apolocoize for deing about an hour late this morninse. Wwe had

a2 bona fide emergancy at Reaver Valley. They had a2 small

-
-

o

r2lsase. It has been terminated. r2ally did not exceed
the tech specs, sO0 they went abcve their erergency glan by
even declaring an alert. They vwere just being

conservative,
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So I was tied up with that. You could have seen
our emergency clan in operation had you ceome over.

tre ldler did brief me, sc I will try not to ke
repetitive o0f anything that was covered this mcrning. If I
40 get into some arz2as that you feel have reen adeguately
covered, rlease let me know.

CHAIRMAN SMITH: Well, this is an important issue,
and I do not want the remarks that I made when we sere off
the record to suggest in any way that ycu should curtail
your examination. I just wanted you tc be realistic.

YR. DORNSIFE: 1If I do get into areas that were
covered adequatsly, I wculd like to e made aware of that,
so I am not beinz r24dundant.

2Y XE. DCENSIFE:

®) “r. Fhillips, yesterday, in testimony yvesterdav,
you had saii that, I believe the CI system that is rropcsed
uses a hea%24 thermocouple and Westinghouse uses
differential pressure meter; is that cocrrect?

A Yas,

] Specifically on the CE system, dces that cystenm
require additiceal tuding, instrument tubing, tc slice the
thermocoupla, or 40 they usa existing tubing?

A I believe they put in an additicnal ture. They
use existingy penetrations ia the head. I have nct ~=- i* has

been some time since I have seen their detailed crorposal for
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installation. The cnly thing I carn recall iec it deces not

seer to prasent any great grobtlsm in the CE design.

Q Is it a system that just measures level from the
cor2 and above? Does it go down into the core?

A The heatsd juncticn thermocourle itself will just
extand down to the top of the core. KXow, that would have to
be -- the staff would require that that e supplemented by
something else, probaltly thermccouples, for measuring levels
within the core. )nd the thermocourles could possitly be
Just the existing ccre exit thermocougles if they were
interpreted in terms of level, if there was a sophisticated
program which to our satisfaction interpreted the readings
in terms of level, or mor2 lika2ly it would be thermocourles
located axially -- at varicus axial positions within the
core.
¥You s2y that thermocsuplas on that plant, on the
CE design, 10 extend down into the core c¢r they would have
to 2dd additional thermoccougles?

A Oh, they have instrument tubes which extend
through the core, yes. GZut their existing thermococuples are
only at the exit. I suspect that they cculi put them in
existing iastrument tubes, the straight thermocouples.

-
-
-

Generazl Flectric has been considerine this, I
know, and they #ould have nc difficulty in putting thea in

the existing instrument tulres.
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Q On the current 3L47 design, would that e possille
with the current existing scheze for instrument tubing?
Could you, with th2 existing tubing, the existing
penetrations, couli you just install a thermocouple that
would provide level indication?

.} It is my understanding that you czn. Thst would
be within the cocre conly, of course.

Q It woulid not extend above the cecra?

2 W2ll, there are core exit tharmocouples, but it

vould not extend to any --

Q It wouli oxtend a ccuple of inches atove the
core?

A 3ighte.

Q So the BELW plants would have tco add additional

tubing to accommcdate that particular desion?

A Yes, I would say

n

Ce
e on the Wastinghouse glaant, the Westingchouse
modification or prorosad mcdification, are you aware of the
necessity of adding additicnal genetrations *o the reactor

vessel t5 allow that modification?

|

L ]

A believe they are using existing penetrztions,

using control rod drive housing and instrument thimbles, T
believe. Now, I am not sure about ¢cn the hot leg. That may

be a new onee. I docn’t recall.

0 Ahat was the one you guoted?
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A I believe the control rod drive housing 2and
instrument thimbles are used fcr penetrations on the vessel,
and I do not r=2call on the hct leg whether they ne=ded an
additional %ab there or note.

Q Are those same types of penetrations available on
the BEW design for use?

A I do net know.

C If they were not availablz, would that have any
influence on the staff's review of this particular
modification, if you had to adi additicnal penetrations to
accommodate either of those two designs, assuming they vere
the only two 1esigns available?

A Well, certainly. The designer, the licensee, will
have to mak2 a determination con whether he can safzly rut in
the penetrations and where they will be located. RAs I
indicated in previous testimeny, if he makes a finding under
50.59, if he makes 2 finding that he is zoing to put them
in, but it ¢ill constitute an unresclved safety guestion,
then ve will do that., If he raises a guesticn that it would
relate to the safety, then we would review it.

gut basically, we are locking to the designer to

is 30ing to

U]

propos» where he is going to install and how h
install whatever instrumentaticn he will be installing. The
installation itself is basically his design.

C aell, I guess the thrust of the questicn is, if

ALDERSON REPORTING COMPANY, INC,
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you indicate that the staff hacs nct really made urz its mind
yet, what is the Yest way of doing this? They knew there is
something needed, but they have not really decided what the
best way to do it -- some of these, these are more tests to
determine what is the best way, a2nd then the st2ff will
decide whethsr it is accaptable or not.

Do ycu think, if you would reguire ancther
penetration in the vessel, that that weculd be in the
interest of pullic health and safety toc ¢édo that, when it is
not really identified that that is a necessity at this
point?

A ¥9, that was not the impressicn I intended to
conveye. At thiz point we have come very close %o evaluating
two methods, makiny a determinaztion that those methods are
acceptadle methods. They are extremely gpromising. There is
still some testing to be performed.

The installation, from what we have seen for
installatiosas that have been progosed and in the way they
are being installed, the licencees have made Aeterninations
that there is no safety protlem invelved with the
installaticn and they have not asked us tc perfora a review
prior to the insta.lation.

o Cn the W2stinghouse d2sign, adding the de
pressure meter, has the staff considered the fact that there

is any d4iffarenc2 now, instead of having Sust an instrument
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tube there, yocu now have instrument tubing maybe gcing
further than it had been, and ycu now have a larcer amount
of tuding expoced to pressurized water that could cause a
small leak from the reactor coolant system, ané it is really
not in 2 place that wvas designad to have a leak? In other
vords, it is not an area that is above the core, in rather a
unigue area.

A Tt is hermetically sealeé within containment. You
would have to locok with a diacram. Ycu woulé have to lock
at the design. BZSut they pretty well have taken care of that
consideration. You are alluding to the tap going outside
containment.

Q dot ocutside containment, just teing a tap outside
the reactor vessel. If it failed, if the instrnment tudbing
failed, yocu would have essentially =2 small leak in the
bottom of the reactor vessel. 3ind in order tc remove fuel,
eventuaiiy you woulld have to £ill ugp th2 containment
building to above the core.

A T 4i2 not catch the last

L8 )

art of your statement.

Q If you had a small leak in the dotteom of the
reactor vessel, in order to refuel wouldn't ycu have tc
flood ur the ccntainment building %o atove the level, not
orly in the fuel pocl but 2lsc in the cavity, abcve the
leval of the fuel in order to refuel?

do. I 40 not -- I am nct sure I understand your

g
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question.

¢ whil= the tubing, at least from my underztanding
of the way these things normally ars aligned, the tubing
comes into the r2actor vessel cavity, pumps out into the
reactor vessel cavity, which is underneath the seal plate,
which is only us2i during refueling; correct? So that if a
leak were to> occur in that area, it would go directly into
the reactor buildinj basement.

Sc in order tc stop that leak tc do refueling, ycu
would have to esse~tially flood up the bduilding?

A ¥You woul? not refuel while you have the leak.

Q You would have to eventually =-- you would have to
stop the leak, and you could not stop the leak unless you
egualize preossure. I am wondering how you would stcp a leak
in that particular line without egqualizing pressure bdy
flooding the building to the level in the reactar vessel?

2 4211, I zannot answver your cuesticn, but it would
te no different than any other le . off any cthar
penetration.

C ‘her2 ar2 existing penetrations in the bhocttom of

the reactor vessel that are pressurized?

N There are instrument thimbles that go in the
bottom, yves.

o They are all cressurized extericr tc the resactor
vessel?
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A No, nce.
¢ Well, wouldn't this CP meter relying -- wouldn't
the delta pressure instzument tubing be pressurize” to

reactor coclant system pressure outside of the reactor

vesgsel?
A For 2 ways., YeSe.
Q You said the other instrument tukbtings are not, so

voulén't that be unigue?

A Well, there must be othor instrument taps that

are. There ara other pressure taps.

C On the bottom of the reacter vessel?
A Not on the bottom, no.
Q 4211, that is the problem I am having. That is 2

unigue location because if there is a leak cn the rottca cf
the vessel it prasants you with the prabdlem of nect being
able to isoclate that leak. You cannot set in there to do it
physically until you refuel, correct, or you take the fuel

out?

i I think ve are getting beyoni the scope of where
can previde you with any answers that can b»2 helpfnl.

e Let's say if that were the case, if what I am
saying, what I am postulating, were indeed the case, would
that be considered by NRC to be an unreviewved sa‘fety
quesi.ion that would reed resolution bhefore that design was

inplemented?
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B Well, the licensee makes 2 determination of
whether it is ;n unrevieved safety guesticn or nct, and
generally we accept his evaluation. If in the conduct of
our review, if this appeared tc us to e a protlem, then we
would hava the right to 90 back and ask him the basis for
his determination and ~ould disagree with him, yes.

C I would bde curious to see if that is indeed the
case,

I have ancther general guestion. You say that the
curtent instrumentaticn for TMI-1 is adeguate for the
short-tera for restart. 2And I am kind cf wondering, what
criter’ " you use to determine that that is acceptable for
resta. put nct acceptable fcr the long term. What is the
difference?

b wall --

g Generally, what criteria =-- there are cther
examples of this. And generaily, to your Xnowledge, what
criteria does the staff generally use when they determine
whether something is acceptable for the short-term and not
for the lonag-term?

k) Jkay. The determination was made a0t really on
T¥I-1, tut on 211 the operating reacters as part of our
post-T¥I review. It was one of the earliest parts cf the
reviev, as 31 matter of fact, as to whether, in the light of

T¥I, that reactors could be cperated safely, could le
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operated in a way tc preclude any repeat of the 7TVI
incident, or whethar they should be shut Acown until
modifications were nmade.

And the conclusicns reacha2d in that review vere
that with == there vere a f2v design changes that went cut
that vere r2quired. The cordfers went out., The changes were
implemented of a rather minor nature. 3nd it was concluded
that, with proper operator training in the TY¥I incident what
to =xpect from that tyre of thinas that the reacters could te
operated safely to preclude a repeat of that type cf
incident.

As part cf our evaluation, it was reccgnized that
the TMI-type event went beyond our -onventional decign
analyses, vherely we nordally consider 2 single =-- an
accident with a single failure or a single operator errecr
occurring in connection with an accident. 2nd in the case
of TMI it was compounded. It was an ancmalous situaticn
vhere ther2 were a number c€ things that went wrong,
including the cperator error.

And so it vas considered whether the entire review
techniques should de changed, and ther2 has *een new
considerations that wvent out in connecticn with this where
there vere fauylt tr2e analyses, et cetsra, %¢ consider the
possibility of aultiple failures. 2nd it was also

considered that level indication or something eguivalent on
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the detection cf inadequate core coolinc is sormething that
should e proviied to detect ancmalous situaticns,
unidentifiai situations, which ve do not really =-- cannct
really predict cor have not precdicted in ocur design
analyses,

N-w, vesterday the testimony was directed at small
break or small break loss of coolant as the stylized type
transient which ve are trying to detect inadequate zore
cooling on. And of course, this is, if you go thrcugh 2
mechanisa, the mechanism would re, that you normally think
of , would ke a small break to get into an inadeguate core
cooling situation,

Zut we wvant to be able to detect transients in
tehavior which has not necessarily been characterized in the
ana.iyses. In other wecrds, ycu saw a lot of small “reak
curves in the way yocu would expect the reactcr te operate.
While these are all based -- I assume they are based on
single failure with one HPI going, maybe there is ns HPI,

W2 faolt that in the long range ve should consider
installing additicnal instrumentaticn Jhich wculd 2ive us a
mor? direct inaicstion of inadecuate core co2o0ling conditien,
plus would ai“# in the recovery from such a conditican, to let
us know that we are getting coclant into the core. And so
it vas recommended that ve proceed to develop

instrumentaticn of this nature for installaticn ¢on +he
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longer range,

CHRATEYEY SNITH: “Yay I intercupt for a few
Juestions cn this point.

YR. DORNSIFE: VYes, sir.

CHAIRMAN SMPITH: Yr. Phillips, vho in your
organization made the deciszion to address the icsue as far
as T¥I-1 is concerned in this proceeding?

THE WITNESS: As far as T¥I-1 restart
considerations, tha st2ff has taken tha position that T¥T-1
is nc different from any other cperating reactor, and that
they can restart with the same requirements as is true €or
other cperating reacters; and that the additional
instrumentation is a dated requirement.

I guess addressing it comes cut of contentions
that wvere raised as to wha* the staff's recuirerments were
concerning additional instrumentation. Perhaps ¥r. Cutchin
could elaborate on that.

CHAIFYANY SMITHs Can you, ¥r. Cutchin?

¥R. CUTCHINs Clearly, our reason for addressing
it in this proceeding as to whether or not water level
instrumentation wvas required arcse out of the contentions
that vwere addressed by our testimony. FHeowever, as Yr,
Phillinss has said, our position is with respect to rore
vater level measurenent instrumentaticn nc 4iffsrent on this

operating plant than on other operating plantes.
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CHAIRVAN SNITH: Would the staff not have
contested the issue had it not been for the contention =--
contentions in this cace?

YR, CUTCHIN: At the time of writing the
testisony, I believe that is a true statement,

DR. JORDAN: Well, not gquite, lecause you did
address it in the SER. At that time you pointed out that
they were not in compliance.

MRe CUTCHIN: Welli, with respect to lonc-tarm that

"

is the question now as to -- let's te candid altout it.

CHATEMAN SMITH: VYes.

‘¥2, CUTCHYIN: The fact that they are contesting
vhether or not they should develop water level
instrumentation I think clearly raises 2 guestion as to
vhether they are showing reasconable progress toward
lons-term compliance.

CHAIRYAN S¥ITH; All right. That is what wve 2are
trying to get at. And I would hope that <=he Zcard could bde
very thoroughly assured, among other things that w2 will
raise, that the staff is nct using the restar:t -- unusual
circunstances of the restart proceedins to fcrce their will
upon the Met Fd any different than they would upon other
operating licenses, unless it meets the standard sot forth
in the crder, and that is necessary and sufficient.

Can you zive us that assurance?
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¥3. CUTCHINs I cannot do sc at this moment, sir.

CHAIRYAN SNMITHs I think ve should have it.

¥R, CUTCHIN: I agree with ycu and I will either
come back with that answver ayself or bring the apprecpriate
person to give it to you.

DR« JCEDAN: At the moment, I want to raise this
question, We are, nf course, talking primarily about the
item 2, That item reads that: "“The Ticensee shall provide
a description of any additional information an? controls”
and so on. This is a catecory £ item scheduled under
NREG-0S578 for January 1581, which has passed.

It is also scheduled by 0737, that this analysis
and a description shall be srovided by Jaruary 19861.
Therefore, it seeas tc me that at the moment the staff is
saying that they have not met the requirements fcor restart.

¥R. CUTCHIN: I think again, sir, it is really a

-

question with respect to part ° items as to whether they
have shcwn reascnable pregress. And whether that January !
date has some flexibility in it, I am unadle to s=ay right
nowve.

Yany of those dates do have some flexibility.

Naybe Nr. Thillips knows if ths January 1, 1981, date has

ORe JCRLCAN: I have heard nothing frcm the stafs

that says that they have shown reasonabdle cregress in
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supplying this rarticular item, namely a description of any
additional instrumentation and controls, Does the staff
believe that there is reascnable progress?

M3« CUTCHIN: That is what I ‘ust said a few
moments 1¢d, sir. I think it riises a juestion as to
vhether they have -- I cannot give you the staff's position
ncw. But I can bring in someone whec can.,

THE WITNESS: I think I 2an and I think cur
recommendation =-- that is, the recormendaticn of the people
that are managing the review for inadeguate core cooling and
in light or in the absence cf any commitment on the part of
¥et Ed, our recommendation woull be that they not bde allowed
to restart.

CHAIEMAN SNITHs 2ecause they have nct shown
reasonable progress?

THE WITNESS:s Yes.

DR. JURDAN: And you will take the same position
now with respect to the operating plants, too, that have not
-~ namely, other BEW operating plants that are supcosed to
have met this requirement Py January '£1, alsc.

TEE WITNESS: We certainly will go ocut with
something for cperating plants that have nct respended to
the requirement. It is yet to be determined exactly what wve
vill 40, but we certainly will 4o something.

JR. BAXTER: Du. Jordan, excuse %e.
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¥8., CUTCHIN: YNr. Chairman, I think your guestion
goes further, and that is you want assurance that this
plant, *ecause of its unigue situation, is not being, tc use
the term, held hostage.

CHAISVAN SMITHs That is cxactly right. I do net
understand howvw there can be any doulbt that the staff can
say, you cannot raestart T¥I-1, hut you cannot say what you
are going to do with the other ELW's who are in an identical
position.

¥R, B2XTER: 2nd which are operating.

CHAIRYAN SMITHs That is =--

TRAE JITNESS: That is a good point.

CERIRYAN SNITHs You bet.

THE WIT¥ESS:s And this clant and others certainly
vill have to be considered tcgether on that position.

CHAIRVAN SMITH: Well., So that 22sision has not
been made yet.

THE WITNESS: That is right.

CHAIRYAN SNITHs Sc you are not saying yet as of
this time that the staff's position is that reasonatl
progress has not been made. 4We are geine to have a decision
to vrite pretty soon, and the last time we are going tc have
== I dcubt it, dut the last tise ve are going to have to ask
the staff what wve should dc about it is perhaps this

morninge.
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¥R. CUTCEINs Mr. Chairman, I assure ycu, I am not
certain that *r. Phillips is in a position tc give you an
gneguivocal statemant of position, I will assume the
obligation to get that statement from the appropriate level
of staff managerent.

CHAIRYAN S¥MITH4:s All right. That is €ine. You
vere not expected to be presented with that prcblem and that
is fine. W2 will bde patient on that.

However, T wculd like to g0 znother step further.
Can you tell me whether the progosed findinge in 2ancho Seco
that were cited to you are still valid, or is the staff
supplementing them?

THYE WITNESS: They are still validi, and wve would
== 1f we put aside the guesticn of the long-range
implementation con additional instrunentation, we would say
that those are also applicable to this reactor. #e would
find the same thing about this reactor today.

CHAIRYAN SMITH: VNcw, as far as you are concerned,
¥r. Phillips, if you will locok at the standard that the
Commission has reguired us toc address tefor= we can
authorize restart -- I might as well get the exact language
so thera2 is no confusion abcut it.

(Pause.)

CHAIRYAN SMITH: "Whether the lcag-term actions"™

-=- and this is a long~-tera action =-- this is on page 12 ==
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WITNESS:s Page 12 of wha:, sir?
CHAIRMAN SMITH: Page 12 2f the notice and crder
for hearing. !nd I will read it. I doubt if ycu have it
availahle., let me read it carefullv:
"de are directed to decide in this case whethar
th2 long-tecrm actions racommended by the lirector for
Nuclear Reactor Ze~ulation, as set forth in a section of the
order which includes NUFPEG-07%8, which includes this subject
matter, which includes a plan by January 1981, 0578, are
necessary and sufficient to provide reasonable assurance
that the facility can be operated for the lang term without
endangering the health and safety of the pgublic and should
be required of the Licensee as scon as gossible.”
Now, you were testifying -- and this is my concern
about it =-- that you did nct make the 2ecision that these
vere even desirable until you determined whether <he
technology was feasible. S0 I am wondering if it is your
opinion that it is necessary and sufficient tc have these
modifications, as ccmpared to a reassnatble improvement in
the marginal safety.
T am not suggesting =-- let me agive you the context
0f my ccncern. I am not susgesting that the s+aff doers
anythinz wrong or =-=- when they see i way to improve safety

and there is a gcod technology available to do it and it is
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sufficient, they should dc -~ they must do exactly what they
are doinge.

But our standard here is set out precisely as
"necessary and sufficient,” and this seems to *e elusive,
how you apply that standard if you are applying i+t in this
hearing. So T would like to have you just address it
directly.

THFE WITNZSS: Yes. Ve feel that the path that ve
are takxinag on the long-term reguirements -- that is, proceed
to design the systea that you are geing to install, proceed
with the procurement and the installation on the s;chedule
that ve have provided -- is reasonable and that it is
necessary.

CHAIRMAN SMITH:; VNecessary for what?

THE 4ITNESS: Necessary to obtain an additional
margin of safety which vwe feel is needed.

CEAIRNAN SNITH: All cight. 2n additional margin

of safety which you feel iz needed.

THE WITVNESS: In the light of TNI, ves.
CHAIRYAN SNMITHEs 1If it should develop that, for

example, fcr technical reaczons you cannot simply -- sinmply
cannot 10 a BEV reactor, if that industry closed down,
then?

THE NITYESS: 1If for technical reascons we sinmply

cannot 2o it and ve cannot enhance the rarcin of szfaty,
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thea I think the time will have come vhere a reconsideration
of whethar a3 long-range operation should ie pernitted.

CHAIR AN SY¥ITH: On this particular issue? T anm
taiking about this particular issue.

THE WITNECS: VYes, yes.

CHAIRYAN SMITH: €So your ansver then =-- would you
repeat your answer? I am sorry. The time wvould come then
what?

THE WITNESSs The time would core thz:, for FEW
reactors, that the same margin cf safety could not be
provided that is provided on other reactors because of some
peculiarity in the design, that then 2 decision would have
to be reachz2d on whether long-range operation ¢f the
reactors were in the interests of the pulblic.

CHAIR*AN Z"ITH: If we were to walk cut of this
hearing room at this moment, I do act know how this Z2oard
can find that the staff has concluded that today that,
without the moZ2ification that you are urging, that we cannot
make the finding that the lcng=-term acticn is necessary =--
that ve could make -- let me start again. Strike that.

1£f we shsould stop receiving esvidence on this peint
novw, I 20 not think that the Rcard could fird, as the staff
urges, that the loang-term action referrad to by the lavel
indication are necessary and sufficient. The staff has not

decided that.
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You said if it should develcp ycu would have tc
consider it in the future. You cee, I am trying tc point
out the particular assignment that this Board has compared
to the assignment that you have. Ferhaps in shov cause, in
operating licensess, tech amendments, we have a particular
arsignment, And of course we need very strong help.

THE &AITNTSS: VYes.

3ir, perhaps the staff letter to the
Comaissioners, a draft copy of which I have, might be of
some help. It provides our reasoning for precceedine on the
schedule that we have indicated, and I do not kncw the
procedura. 2ut maybe that should be introduced.

CHAIEZAN S¥ITH: I think you should have an
opportunity to ~2nsult with counsel defore vou do it.

CR. JORDAN: 1Is this the letter vou menticned, a
proposed Coamission pagper?

THE WITNESS: VYes.

DR. JORDAN: T was going to ask about that
anyhowe.

MR. CUTCHIN: I 10 not have a copy of that defore
me. nor am I familiar with it.

CAAIRMAN SNITH: It is up to you.

¥R, CUTCHINs Wdithcut even seeing it, Mr.
Chairman, I am not sure that that in itself would le

-~

sufficient for the Z2pard. I think the Poard needs a mcre
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direct ansver %o the EBoard‘'s guestion.

CHAIPYAN SKEITH; I think we doe I think we need a
very, very careful explanation ¢f precisely what <he staff
believes and the reasons for it.

DR. JOPDAN: Coul? I explore just a little Ddit
your question, which I agree is very central? Ts it your
pusition, Yr. Phillips, that the additional instrumestation
for dealing with the problem of inadeguate core cocling is
naca2ssary? You fucther said, I believe, that if 3(W failed
to supply it, that the guestion of whether 2LV reactors
should continue to operate is then brought ferward.

Now, you're not in the position to make the
decision as to whether the 2LW plants cshould be chut down;
isn*t that correct?

THE dITNESS: That is correct.

DR. JORDAN: On the cther hand, would it be your
position ncw that you would racommend that if the LW plants
do not comply, that they shouli not be allowed tc cperate in
the long run, as your personal reconmendation?

THE WITNESS: VYes, I can == may I expand a littles
bit on ay answer? VYas, I fecel that we have =-- went through
a reasonabls procedure in reaching the determination that
this instrumentation is reguired. 7T¢ ¢f course is an
outcome of the TYI action plan which has beer blessad by the

Commissioners, and I am in the position of evaluating the
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Licensee's respons2s to what the Comaission has deemed is a
requirement for lonos-term operation.

If tne Licensees dc not in my judgment respond in
an acceptable mrnner and do not take what steps they
prudently can to comply with what I regard as a Ccrmission
requirement to enhance safety, I have tc rapcrt that
finding. Aad my recommendation would be to take whatever
action is nececzsary to enforce the regquirement.

CHAIRYAN SNITH: It could very vell De, Mre.
Phillips, that some day you may sit before this very Board
or memlers of us in another proceedinc in which we have
before us whether or not such a modificaticn is prudent. I
am trying to == I am trying to establish that the very
unusual standards of this case, "necessary and sufficient to
provide r=2asonipl2 assurancs that the facility can be
operated in th: lona run,"” is =et compared to, it is 2
Justifiable -~ it is a justifiable inprcvement in +he margin
of safety tnat the Commission should order.

Those are tvo different things. I 40 not want to
suggest by my guestioning to you that the ESoard harlors a
view tc the contrary. You know. it is just that we have ==
the standari that we are looking 2t here and the testimony
you are giving seeas to completely come back to it is
necessary t2 enhan~e the margin cf safety. That is how you

use the wori "necessarv."
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THE WITVESS: VYes.

CERI

‘u

AN SMITHs I don't kaow how that fits.

THEZ AITHESS: The "sufficient.” I do not think
there is any question about the "sufficient.”

CHAIRYAN S¥ITE: That is not the =-- that is not
being litigated.

THE WITNESS: Right. The "necessary,"” I can conly
come back that in our review the Commission has decided that
it is necessary on the long range tc grovide this
modification to 2nhance the safety of the plant.

¥R. CUTCHIN: HKr. Chairman, at the risk cf maybde
further confusing things, I have a 3uestion in my mind. And
ve keep using this word "necessary."™ 2And clearly, under the

¢t the Commission may iaspose reguiremsnts that ars not only
necessary, but also requirements that are desirabdle.

CHAIRYAN SY¥ITHs Exactly.

¥R. CUTCHINs And I am not sure that ¥r. Fhillips
is 2ble to distinguish detween those two for the EZcard this
morning. And I would really like at this point to let's go
back hcme and come fcrward with a clear staff position on
that.

CEAIRVAN

w

MITH: You made that point an? we want
that. EFut the reason I am pressing ire. Phillips cn it is
that ve want so2ething more nowvw than the staff pvosition.

The staff position is nice, tut it is not hard evidence.
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Nov here is a man who knows the technology which is at
issue, and if all he has is staff position, that is one
thing.

But I am tryirg to determine €fron Yr. Phillips
what his view is in the distinction between necessary for
health and safety and necessary for enhancing the margin of
safety. And if he has a view on it, I would like to know
it, professionally. Not staff position, professicnally, as
1 professional angineer.

THE WITNESS:s Yes. Well, a: a professional
engineer, ay viev is that a viable ligquid level monitoring
systerm would provide very direct and real enhancement to the
operation of a reactor. It would tell you the status under
== ac¢< only under predicted and anticipated transient
conditions, but unier any situations which ycu have not
identified that you might get into, and would b2 a real
benefit which should be incorporated on operating reactorse.

CHAIRMAN SNITHs All righe, I think that is
helpful. I think I understand your position.

¥r. Dornsife?

2R, DCRNSIFZs I think you covered 2 lot of my
concerns, Mr. Thairman. Thank you.

BY ¥5. DORNSIFE: (Resuming)

e Getting Pack to my original guesticn, though, let

me understand from your ansvers: Are you sayine that, at
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laast in your oroinion, 2nyway, that the current
irstrumentation that is availatle at TVI-1 is suffi~ient to
respond to T¥I type accidents and is adeguate for those type
of accidents, but may no: be adecmate for other

unidentifiable accidents?

A Yas.

¢ And that is the reascn for requiring 2 water level
instrument?

A Yas.

Q In the original statement, ycu had said that the

Licensee must provide an analysis of alternative wavs of
determining adegquate core ccoling. First of all, has the
Lic nsee done anything, provided any type of analysis cther
than just the statement they will not install a core lavel
vater nmeter?

B A21l, I heard in the testimony yesterday that they
have, but they have not submittzd %o us for review. And
othar than the statement that they cannot identify any other
acticns, So we cannot say that we ~ould identify -- wculd
agree or disagree with their conclusions and the
complet2ness of thair revisw, unless we had 2 detailed
descripticn of the review.

e Has the staff identified anything cther than a
water level metar that may acceptably meet this positicn?

Is there anything in the back of your mind that ccoulil
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acceptably neet =-- is water level the only thing that woul~s
satisfy the staff?

3 I guess it derends on your =-- what ycu call wvater
level meter. 7We have several technigues.

Q Something that would measure somehow water level
in the vessel?

A That is the only thing I have in mind.

2 How adbout something like if you could pcocssibly
measure cladding temperature directly? Could that possibdly
be 1n accertable alternative?

A dell, no. I do not feel so, because it does not
give you the advent of the condition. It has the sane
weakness as the core exit thermocoucles currently do0. You
are already into a dad situaticn before you start
recoynizing it and possibly have lost up to hcurs of
identifying a situation earlier.

Q Cn page 4 of your testimony, in youir ansver to
question £, the last sentence, you say: “Core exit
thermocouples provide an indicatiosn of the magnitude of
steam supernheat when the core is uncovered."”™ And tnen yeou
added scme statements there, a phrase.

¥y Juestion is, 140 you fe2l -~ does the

O
(20

that the core exit thermocougles are a better way
detacting inadeguate ccre cooling once it occurs than a

vater level meter? Is that the uyltimate way of detecting
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inadequate core cocoling?
2 Yas, ves,
c So that even if the water level =-- you would still

need the core exit thermocouples tc satisfy the stasf

concerns?
A That is very true. 2ut I think you really want
both pieces of information in confirmation of what is going

on.

C Are you familiar encuch with the designs of CE and
Westinghouse 'that they are submitting to tell me what the
reliabilities are? Are they safety grade? Are they highly
reliable?

A NURFG-0737 goes intc great detail in sperifying
vhat the requirements are. And they are for =-- pretty close
to your definition of safetvy grade in the conventional
sense. Eut there are provisiins for them not to meet all
the most stringent requirements in som2 instances. ©Zut that
addresses the additional instrumentaticn, the in-core
thermocourles, and it has extracts.

This is basically instrgment=2tion for monitorine
the course 5f acsidents, proposed accident monitoriang, which
is the subjact c¢f Re3 Guide 1.87, whi<h *“as not heen
published, and the extracts from feg Guide 1.97 which are
5 = -

ol e &

included in 0737. 2n4 that, in consunction with the

section, will tell ycu what the desicn requirements are.
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¢ T gu=ss specifirally, like for ths T-sat meter was
identified, bdut the senscit are nct safety grade. Yas the
staff reviesed that, the jualifications of those meters, and
determined if they are indeed reliable enough fer that
important function?

A Yes, we have reviewed some, socme on the VTOL's
primarily. And in general, those meet our criteria as

specified in NURECS~-0737.

2 fou mean the sensors that are used on the T™NI-1?
A Oan TXI-1?

Q Yese.

A The sensors themselves I telieve would meet the

criteria, y=»s. Some of the egquioment ocutside, there is
modifications still required.
e I believe that the Licensee had testified they

vere not safety grade instrurents, the sencsors?

B The thermccouples?

Q Yas.

A fou are speakinc of the thermccouples?

g The thermccouples that input inte the T-3zat
indication.

3 Yes, they meet our reguirements 2s specified in

0737, I believe, the sansors themsalves., Thess are

chromel-alumel thermocouples, are they not? I believe they
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vould meet dur requirements there., There may have to be
something Aone to them as far as the junctions and the
wiring, the cabling, and et cetera, the readout and cc
forthe. And those have been addressed, I telieve, in the
SEP. And there is protably still further work tc be dcne.

Q Considering your prior testimony about the fact
that the in-core thermocouples are critical for determining
inadequate core c25ling, would you fini it desirable tc have
an alternative way cther than the computer for deteramining
what the thermccouples are reading?

A W2 do rezuire a way other than the coaputer, yves.

C So that Licensee would have to provide scme
procedure £>r deciny that prior to restart?

A Yes.

Q Your testimony on page S, response to Cuestion 9,

you say at the first =-- not the first full paragraph, but

n

the €irst parcagrapnh on page S5, the last sentence, ycu say
that: "“Feactor vessel water level is not an agpropriate
input to the safety injection systen."

Andi then you siy =-= you 20 on to say that that is
because corrective action is initiated by low pressure
siznal well in advance,

I guess ry guestion is, first of all, i= that the
only reason for not doing that as an input tc the safety

injection systen?
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A Well, I think that the low pressure signal in
genera’. is 2 much more relizble sicnal. It is rerfectly
adequate to initiate safety in‘ecticn on, and it is a nore
reliable indicatoer.

e Wouldn't it proviile some 2ivarsity and enhancement
to safety to use this as a backup if it were availatle for

initiation of safaty injectien?

2 In ay opinion, nc. I do not think it is needed.
¢ €5 the re2ason is primarily that and nct that the

system -- signal itself may be too unreliable for input into
the safety injection system, the ST2S system?

A It is not as well defined a signal as low pressure
is, right., It would be -- there is some =-- under the best
of circumstance, there is some uncertainty or considerabdle
== when ceonsidering your meazsurement and what woul? you key
off of, what level. I think that low rsressure is a auch
more definitive ani reliable initiator of your automatic
safety actuation, and it dces the o> guite well.

e when you say "not well de2finz2i," you 1¢ not mean
totally that it is not reliablz encuszh then?

A No, I mean that, first of all, that in the level
monitoring system you will have some uncertainty cn where
the level is for the pumps running. It is measuring mass,
voids. It would =-- and theze 2are a number of dAifferent

types of events. Ind to define at what -- at what level cor
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at #hat measursment or what degree that you are going to
initiate the safety signal 2ff 2f that T think weculd De
somewhat difficule.

e So this indication would only oe for operator
action through a procedure? That is the only use for it?

A For operator information and action, ani for
aonitoring the course of recovery from an accident, yes.

Q Considering the unreliability cf ogperators
intsrpreting the sional -- you :now, that has been brousht
out in previous testimony many times in this proceedina =--
do you feel that the operator's ability te interpret this
signal correctly and take the proper actions, considering
their unreliability, is an important enough of a change to
require the shutdown of that facilily if it is not
.mplemented?

A Wall, if the system is implemented, the systan --
the review uf acceptability of the system will include the
factors relating to interpretation of the signal bdy the
operator, as well as the operator training in the use cf the
signal. FSo we would nct £find the system, 2 specific systenm,
acceptable vithout that consideration being taken into
account.

*. 3gt it stills ne=2d tc 90 through the ogperator
interpretation, which Fas reen perceived --

A Not necessarily. The interpretation miaght he
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entirely automatic.

e Sxplain, I 40 nct understan? what ycu rean,
A Yell, by vay cf cozputer. “aybe all he =-=- maybe

all the interpretation that would be reguired, if ycu vere
giving the operator instructions toc lock at the signal, that
signal and ancther signal, and to take that into account in
a certain way, that could all te done fcr him on a

computer,

& 2ut he zould still have to tzke =-- this #oes not
provide any autcmatic action. +e wculd still have to take
the necessary manual actions?

A Yes, ves. I am talking about interpretation
onlvy. The interpretation, it could de very simple as far as
he is concerned, in lcokino at his meter as tc what
int2rpretaticn is required.

g Considering the fact that in this plant, at least,
TMI-1, that all the systems that are used to recover fron
inadegquate c-ore 22521liny are not safaty grade ecguipment, and
that therefore would nct, if the regulatiocns wculd require
that de 2 12<i7n basis, would not meet the re2gulaticas, deo
you think that this meter, even though it would only tell
the cperator to iacrlement non-safety systems, is still
important enou~sh t> rejuire the2 shutdown of the facility?

A I am not sure what you are alluding tc.

2 You s2id %hat there is a 3001 rpossidility or at
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least the staff would coensider, if this plant woulé not
iaplement or the other 2E&W plants would net implerent, an
alternative vay of Zdetermining adeguat2 ccre co20line == you
said the only way you could prolably do it is water level --
that the dacisicn wculd have to be made whether or not to
shut those plants “own,

B That is right.

Q Now I am saying, ycu still, even though the
operator action that is going tc be taken if somelsdy uses
this instrument and determinres there is inaieguate core
cooling are non-safety grade equipment, do you still
consider, you know, even though they may not be as reliable
as safety jrade equipment, do you still consider that this
iz important encugh to require the shutiown of those
facilities?

A 4ell, I think any actiocns that are ta<en will for
the most part involve safety grade equigment. As far as any
allusion to the shutdown ¢f the facility, I bdack c%f of that
statement. We will huve tc consider what should b»e done if
some or all of the reactors cannot comply with the
requirenent. <o I think it would e premature at this point
for me to ansver that type of guestion.

C Are you familiar #ith the Licensee's inadeguate
core c¢dooliny procedures?

A With this Licensea2?

ALDERSON REPORTING COMPANY, INC.
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Q Yes.
B I an fanmiliar with the guidelines that vere

submitted.

¢ You s2id you telieved that they usedéd for the most
part safety systems for recovering frem inadegquate cere

cooling; is that correct?

A Yes.

e Is that based on vour review of the procedures?

A It is based on my familiarity with the
gquilelines.

Q “2re you here yestéerday when ¥r. Jcnes and the

Licensee said that all the steps do re2ly on non-cafety
systams %0 remove decay heat, that all the systems that are
used to recover from inadecuate core c¢ooling do rely on
non~safety systems for removal of da2cay heat?

L] nell, they == they rely on the safety injection
system, which is 1 safety grade system, the hich pressure
injection system and the low prsssure ianjection svstem, if
they have t> degressurize to get tc it. These 2re the
primary systems they rely on and those are safety srade
systenms.,

c Eat the system you use to depressurize to get to
those systems, is that 3 satety grade system?

3 It devends on your ~-- no, I would say in general,

no. If you use a secondary system to depressurize, no, I
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cannct say for certain, but I do not think so.

¢ Bgt getting back to the original guestion, in view
of that, do you still feel that this -- a change is that
important that it cculd require the shutdown cf the facility
if it was not implementad?

A Yes.

e Your answer to Question 10, on page £, ynu state:
"The instrumentation that is availacle at T¥I tc detect
inaiequate2 c-orz2 2321ling"™ -- where are these specific
instrumentations -- wvhere was thnat taken from, that
information that you quote there? D¢ you recall?

S No, I 40 not recall. It was taken coricinally fronm
a subaittal by the lLicensee and possibly extracted from an
SER. Originally, it would have come from a subtmittal from
the Licensee.

e Would you agree, locking at the latest inadesuate
core ce2liny procedure, that in addition to those vou
mentioned there, that reactor ccclant flov and neutron
detectors would also be instruments that are used for =--

L8+ CUTCHIN: ¥r. Chairman, for a moment =-- the
latest inadaquate core procedurs, I am not sure that that is
clearly identified for the reccrd. If it was, then I missed
it.

YRe. DURNSIFEs It vas Procedure 1202-3%, handad

out yesteriay. I 4on‘'t know if it was given a nunder.
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¥R, CUTCHIN: I am not sure., I do not recollect

that being an axhihit.

8y

"y

o DORNSIFZs (Resumin<z)

Q Lat me Jjust slightly alter my guestion. 4Would you
agree that the instrumentation I menticned -- would there bde
other inestruments that cculd be used to detect inadequate
core ceolinz?

bl “hat were the twe, agaia?

C R2actor coolant flow and the neutron 4detectors,
out of core det=ctors.

A They could be used.

e They are at least as reliable as the reactor
coclant pump current?

A I do not know how the reactor coclant flcw is

being ucsed. T assumed you were alluding to reacter ~ocolant

FUMD current.

e There is 3 sgecial flow monitor device.
A I have not reviewed that.
Q Your answer to Juestion 12 cn page 7, you say in

the last paragraph of that answer thats "In addi+ion, it is
intended to isolat2 the n2v wila-range TH signals from the
existing control signals.”

B This is in my ansver to Question 12?

e Ya2s, on page 7, right near the end ¢€f that ansver,

the last paragracgh, in the niddle of that paracaraghe.
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A Yas. which part of that, plesase?
e "In addition, it is intenced to isclate the new
vide-range TH signals frca the existing ccatreol signals.”™
And my guestion was, do you knecw the existing =--
vhat they are currsntly usea fcr, those contrel signals?
And vhat will the control system use inctead of these, or

will they still use these signals?

A Rll right., Now, could I have your guestion again,
please?
Q Okaye. My guestion is:; What are these existing

cecntrol signals used for, and will they still e used --
ingutted into the same control system? I assume it is the
ICS that's ~--

3 I assume --

¢ Would they still ®e used for the ICS in addition
to providing this indication .or inadecuate core cceling?

R Yes. I think the meanincg is -- is simply, the
signal vas picked cff of that control signzl, it soes to an
isol;tc: such that it ic elactrically isolated £reom the
other signal. 2nd T do not ltelieve th2 way they are used
now in the control system wculd te affected.

9 You have statad earlier that you had some
familiarity with the LOFT -- the instrurentation feor wveter
level measurement in the LIFT facility. Could you mayle

commant on how this instrumentation relates tc the two

ALDERSON REPOSRTING COMPANY, INC,
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proposals, either by Westinghouse and Combustion
Engineerins, and howv reliable it has been typically in the
LOFT facilities, and vhether the operators rcutinely rely on
this indication for their procesdures?

R In LCFT they have not tested tha Westinchcuse ==
the Combustion “ngineering heated junction therrocouples.
That was done elsewhere. They do have IT measurements on
the LOFT facility. They have other means, primarily
historically their thecrmal conductivity monitors fcr
following water level; plus thsy have regular thermocouples
which have ione 31 very good Job. I de;cribed those
earlier,

I would say they do not really rely on their DT.
They look at their more direct indicating instrurments. I do
not think the thermal conductivity monitors =-- it is
probably not £feasible for commercial rsactors. I cannct
offhand say why, but they have never received any areat deal
of consideration.

Q ahich one do they usually rely on for the most
parct?

Ll 42ll, historically the conductivity monitors have
been their primary means of determinine level. Eut the
thermococuples arce more recent that they put in, and they are
in jood 2g9r2ement jenerally, 2nd I would say they prolbally

follow those during the event more closely.
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These are not the same thermocouples as CE?
Just ordinary thermocouples. They are installed

way that they are processed throuch a computer to

measure deviation €from csaturaticn in the form o0f a kar

chart, such that when the level falls telow the thermocouple

You get an indication of superheat, anéd you can see by the

bar chart going down on the CRT display where the level is.

not be applicable to commercial plants.

why?

e

A

You =3ii that the conductivity instruments would

c there a reason

L]

I said prcbably not. I 40 not know why, except

possibly they are maybe not suitable for the long term that

they would be reguired in a commercial plant. They have not

received any great deal of consideration and I'm sure there

must be a basic reason why.

Q

They have been shown to “e the most reliable in

that particular test?

tiae,

A

"r.

They work well in LOFT, yes.

¥R, DCRNSIFE: I have nc further guesticns.
CHAIRYAN SMITHs: Yr. Cutchin?

¥R. CUTCHIN: I hzve no further guestions at this
Chairman.

(80card conferring.)

N 4
"

¥R. BRXTEEs I have one or two, based on

Dornsife's.
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(Board conferring.)
¥R. CUTCHIN: All riche, ¥r. faxter. ¥r. Baxter,
the way it has turned out, it seems like it is irportant for
Dr. Little to catch the airplane becaus2 the later one is
not available for sure. So if we have to we will come back

to the issue. ©But if you can keep 2a brisk pace, it will be’

helpful.
¥R. BAXTER: Yes, sir.
3Y Xk. BAXTZRE:s (fesuning)
s ¥re Phillips, on the IOFT faczility isn't the
primary indicator the operator uses to ensure that the core

remains in 2 safe configuration the thermccouples on the
fuel rods rather than the conductivity probke?

3 W2ll, during the actual ogeration I do not knowe.
The display is rather prominent of the thermocougple level
monitor. I do not recall having seen the conductivity
monitor on the display. I am sure thers nust be one. °Zut 7
guess I cannot answer that.

Cf course, these are all planned transients. I

can't =- 1 10 not knovw.

e You testified Jjust a little tit ago that
alternatives to computer readouts for the in-core
thermocouples wcrld te required at T*I-1 pricr to restart.

mirez this weekx also. Do you

.
4t
W

We diecuscsed this with ¥r

know whether the staff is raquiring such alternative display
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of any cther operating reactor prior to January 1, 19822
A I 40 not %now. That is kind of interveaved in the
current reviev of subaittals describing the entire system.
I helieve that we have ~-- and it is a guesticn of requiring

what people ha'e2 vaolunteered and we reviewe! and found

acceptarle.
I cannot recall that we have ordered someone to
have a computer displezy available. I think there :ire

soma,

e Referring again to the staff's evaluation attached
to the Sertember 24, 1980, letter from ¥r. Zisenhut to Yr.
Arnold in which you evaluated the PEW position on adiitional
instrumentation for detection of inadequate ccre ccoling, if
you have that. I am going to look at page 4, item 2, Staff

stated:

v

taff agrees that the individual methecds
considered in the rz2ferencad revorts apcear to Se deficient

in one or more of the criteria of the sta<f rosition.

EA

Howaver, combinations o0f the methods do provide the
information whicn has the potential to satisfy the stafs
criteria. It is probatle that addicional data processing
and display eguipment would be needed to aid in the
interpretation of the available information through
appropriate correlations or by integration ¢f necessary

data.”
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And yastarday in your testimony, at rage 10,£11,
you made the followinag statement, which i will read: *"Ye
feel that the processing of the data ani the display to the
operator is a very important part of that system, and as
such, until the systems are installed and the operating
methods have been identified and the callihration and the
test data is available and the staff is certain that these
systems are indesed a plus uis far as safety noes and are not
providing iaformaticn which would lead tc unsafe actions, ve
cannot say in advance a system is acceptable.”

So is it still your testimony that until all these
things are ione you do not =ven know for sure that these
systems are going to indeed enhance safety?

A We are 435ing a generic evaluation and a rlant
specific evaluation. Our generic evaluation may well be
complete before those things are done, and say that there
are acceptable systams which can be incstalled.

s far as the specific evaluation, the answer to

your question is an unecuivocal yes.

38

tmw

e« ZBXTER:s I have nc other guestions.
CHAIRYAN SMITH: The specific answer to his
gquestion is an uneguivecal yes?
THE WITNFSS: As far as the plant specific

evaluations go, yes, the answver is yes. I think we can make

a generic €finding without actually having complete? all
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that.

CHAIRYAN SNITH:; 2nything further of Yr.

?hillips?
(ho response.)
CHAIRYAN SNITHs Jkay. Thank you, ¥r. Phillics.
(Witness excused.)

CHAIRYAY SMITHs I think we have time to come back
to Yr. Yeaten and ¥r. Jones on Or. little's guestiocn.

¥P, BAXTER: Wwhile they ars taking the stand, I
will make an announcement that T ha—we provided the Board and
we have served today a letter on human factors 2ngineering
that was discussed in testimony early this week and late
last week on Licensee's pocsition on NUREG-0752 and in
response to its own control review team's human factors
repert.

I thirk the record was lef: with the Poard
interested in haviag licensee's pocsiticn c¢cn the
ceccmmendations ©f both the staff and cur cwn cont-ol rconm
report. I would at some point like to offer this into
evidence.

v

Y call it to the 2card's attenticn ncw because I

n

would like them tc review it at some point and advise u
whether they will have guestions. And I w#will ask ¥Yr. Sholly
as the lead Inta2rvanor as well whether he does, 23nd if

there are none, I would ask for a stipulated offer; if there
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CHAIRYAN SNITH:

O

aT™ 4d;: aApproach. 2ny
objections?
MR. CUTCHINs: No olJection to that approach, “r.
Chairman,
CRAIRVAN =“MITH; P11 right.
Whereupon,
RO2ERT JONES

R

o
(8% )
(L)
o
-)

We. KEATEN,
recalled as witnesses by the Zcard, having previously reen
duly sworn by the Chairman, were examined and testified
further as follows:

20ARD EXAMINATION

BY DR« LITTLE:

Q The guestion is cthrased on page 10,825 ¢f the
transcript. It is whether cr nct having a pregram in clace
which would helr interpret the informaticon frem the reactor
lavel instrumentation would allesviate some of the concarns
that ycu expressed vesterday.

And I vant to ¢9 further znd ask you if, when you
made your avaluation of in-core =-=- cr inadeguate cere
cooling indications, and you locked at the reactor water
level instrumentation and ycu decidei that not 2nly was it
not necessary, but it would be undesirable because it may e

misleading, when you arrived at tha+ decisicn had vou
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considered the possibility of having a computer progranm
which weculd assist the operator in interpreting the
informaticn from the instrumentaticn?

A (WITY=SS JOMES) 1let me try tc answer the
questions. I think first I would like tc answer the second
ona, which is how we did the zvaluation of the water level.
What wvas done when it was reviewed was, we assumed we had a
perfect instrument. That is, the ora2rator would Xnow if the
two-phase mixture in the ccre was ten feet, he would know
it. And we tried to see if we coull identify anything
different that he would do based on having that additional
piece cf information.

It always came back tc the point where, if£ I had a
level indicator in the core, I would still, in order to
detarmine the status of the cocliing of the core, I still had
to fall right tack into the core exit thermocouples, the
in-core thecrmocouples, in order to be able tc deterzine the

status c¢f the core cooling.

+

It is like I pointed cut, I think it was
yesterday, where if I knew I had a level of ten feet in the
core, two-ghase mixture level, : could not tell -- it would
be iependent uron the power shape within the core at that
particular pcint in time tc be adble to tell how hot the fuel

rod would be getting. TIf the power shape was peaxedé towar?d

the bottom of the core and there was very lcw rcwer in the
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4 steam-cover2d region of the core, you would get very low

2 temperatursse.

3 If you had a high power region in the upper

4 regions of the core, you could get very high temperatures.

. s And the thermocouple will pick that up, because if you have

¢ low power in the uprer portion you 2res coing tc get very

7 little superheated steam. £Zut if you have a very high power

8 zone, you are coing ts get 2 lot of superheating cf the

9 staan,.

10 So the thermccouples actually provide the

11 conformance or can tell you whether or not the core is teing

12 adezuately ccoled. Now, in trying to figure out a display
13 systea for the ogperator to interpret the ccre water level, I
14 Tan into exactly this type of problem avery time. Let's say
1§ I had a DT system, whiclr is the Westinchcuse-prepocsed
16 System. The Westinghouse-proposed systzm would tell me
17 where the s0lid wvater level was in the vessel and wcoculd le
1@ able to infer where, if all the vcids in the two-phased
19 Mixture ver= eliminated, you could tell whera2 the water
20 level would fall to within the vessel.

. 21 Now, if that is the information I have available
92 to me, if that indicator said 17 £feet cf solid wvater in the
23 core, I would expect under almost =svery circumstance the

24 Core would in £act be adeguately cooled because cf <he

25 two-phased mixture in the ccre region. Anéd in trving to
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display this to the operator, I would have the procram nake
a check of what 4ces the ccre wWater level csay, if it says it
is below the ccre, and lock a%+ the core exit in-core
thermocouples to see whzther they ars showing superheat,
before I would te able to tecll anything about the status of
how adequat2 the core was being cooled.

%ow, there is another approach that could be
utilized in this preogram, which would e to feed in Z2ata
froa the prior plant history, orerating history, so that you
have a little routine to calculate the decay heat at the
time, a routine that has built into it or jets information
such that it could determine the axial power pgrcfile within
the core, a routine that woi1ld also have to know something
about the radial profile within the core, so that vyecu could
figure out 21l level powers ard then compute frem tha solid
vater level instrument the actual ytwo-phase level within the
core.

Now, that would e useful 3t least in the sercse
that ycu would know whether indeed the core was lecoairg
uncovered or not. Zut agaia, I ran intoc the trick wall of,
so if the two-phase mixture is at 11 feet cr 10 feet, is the
core being adequately cooled or not? It is dependent on the
in-core thecrmcoccouple readings.

Sc I never have feen able to figure ocut a way that

I do not eni up rizht bdack at the in-ccre thermocouples and
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could use the water level alone, 2rd I think when you look
at it, you 49 nct really have =-- you xnow, everything =-- the
real key decisionmiaker for you is the in-core therrccouple.
That is why I have trouble.

¥ce. Fhillips even implied tolday that one thing
that could be dcne for the operatcr is to take the in-core
thermoccouple readings and back out the water level in the
core, and then decide ycur operator action. 2nd thzat to me
does not make any sense, becauce you are really cnly relving
on that one ins*rument to infer something about the way the
level is in the core, and then go take an action. 2ut your
actions really only ars teing taken on the in-core
thermccouple.

G Were you surcrise? when Westinghouse and
Comtustion Engineering came out with "instrumentaticn,"”
parents, "ot cetera"?

A (WITNFSS CONES) Well, we ha? heard about the
heated Jjunction thermccouples of Combustion Engineeringc. 1T
have been awvare of those for saveral manths. We have

problems with that system from the standpcint ¢f, they have

ey

&,
DT

§a

one of

4]

20

a penetration directly down to the vessel h
the criteria we wanted *3 look at was not tc make additional
penetraticns, Ltecause then ycu have other potential

problems. They mizht leak on *op ©f %*he vessel head;

main¢enances problenms, refueling protlems, dependinc on how
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So we did not see any use to us of the heated
junction thermocouple. The delta P system we had
investigated and we lcoked at it 2nd we Xnow it is feasille,
and you would get informaticon as to what the solid water
level is. The problem is, it jices not really tell you where
the water level is in the core. It does not tell ycu
because it is soinzy to give you that collarsed water level
rather *han the most sionificant item, if you wanted it, is
where is the twc-phased mixture level.

S2> wve discardsd, on that basis, the Westinghouse
delta P measurement. And in fact one of the Westinghouse
owners has askasd the Commission for relief on this item,
because Wdestinchouse will not contractually quarantee that
they can sell this to the Commissicn, that they could really
guarantee that they cculd ma2ke this system £1ly tc the

Commission. 2nd I do not know the rasis fer it, kut my

n

understandinge of the letter was that it then went »n to
discuss the protlems with d21ta P instruments, mcstly along
the type of lines which we have develogped, which is it does
not tell vou where the resal water level is in the vessel; it
tells ycu where a collazsed water level wculd te. 7Tt is an
artificial measurement.

9 You implisd yest=rday that not only was it not

r

necessary to have informatio» on the water level, but it
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might be misleading. Dces this apply to Westinghouse and CT
plants as well, reactcrs as well?

A (WITNZSS JCNES) I would expect it would. BRut
they do hava a substantially different response to a small
break LOCA than we dce. And guite possibly there may be some
use to them that makes it maybe a little less ambisuous.

But at least as a discriminator of an accident initially, it
is 2 very bad systenm.

As far as when to go into the inadeguate core
cooling guiielines, what we have not heard is how they are
coupling the water level system to tha other
instrumentation. As I said, if I had to put one in and I
hava water laval an? I couli put in a display that would at
least interpret it to minimize what the operator scees, I
would have the display -- I woull have the cemputer program
check wvater level versus in-core thermccouple and then print
out, water level X, thermccéu;le saturated, no actioen
required, s> the operator would e alerted, you know, would
not be confused by it, that it would tell him something
about his actions.

<t would be that type cf display that I wouléd
prefer to use, rather than something that might alarm the
operator that the core is uncovered without him checkinc the
thermocouples to see whether indeed he has an inadescuate

core cooling situation possibly occurring.
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(2card conferring.)

CHAIEYAN S¥ITHs VYre. Taxtzsr, what would bde the
position of the Licensee if we f£ind thzt water level
indication in the long term is necessary to provide
reasonable assurance that the plant car be operated safely,
and the position of Met Ed remains that they dc nuot think it
is necessary and therefore they have no plans to install
any?

Can we firnd, then, thzt you have made reasorable
progress? “hat if ycu lose on the "necessary"?

¥R. BAXTERs Well, the difficulty I have, I guess
I do not know that anyone has testified that it is necessary
yet.

CHAIEZAN SYITE: I understand. This is onc -2 the
probtlems T have hai with this entire presentation. It is
almost impossible tc divide a point away from ancther point
which I want to address to this panel, too. UAssume we f£ind
it ic necessary within the meanine of +he nrder.

MR. BAXTZRs Then the guestion would e whether we
make reasonable progress towaré meetinc that fincding by the
Board. And I wouli think that there could be arcurent nade,
at least, of having lcoked 2t some of the individual
methods, discarded thenm.

CHATSAN SNITH: and 2nalvzei them.

8, BAXTZF: 2nd analyzed orerator actiens for
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inajequate core cooling situaticns, that there still could
be 3 finding that we have racde some prcgress, rcasonable
progress, although we have not proposed yet a desion fcr
level instrumentation.

CHAIRVRN SMITH: %would the ranel be ahle to tell
us whether the lLicensee continues tc evaluate the rroblem?

MR. BAXTER: I am sure.

WITNESS KEATEN: I can answver that. In fact, I
can do so with reference tc a statement that T mades to the
ACRS TY¥I Subcommittee at its most recent meeting, with the
full concurrence of all the GPU management, that although we
continue to believe that level instrumentation was not
necessary, on the other hand we recognize that that is 2an
item in which there is a dif‘ference of cpinicn in the
technical community, and that w2 ware gzrepared to continue
to pursue possible methcds c¢f measuring level in the reactor
vessel.

We intended to pursue this gcrimarily th:;uqh the
BEW Owners Group in coniunction with the other owners. We
would take additional actions toward development if those
proved to e reastnabls.

€0 we have not clcsed the docr on édoing any
further wvork. QZuite tc the contrarvy.

(Qoard conferring.)

CHAISYAY SMITE: There is confusion amonc the
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Board members themselves as to what the state of the

h

testinony is. B2s I understand from listening tc the
testimony yesterday, that even if you were tc have a perfect
and reliabl: water level indication, you d2 not want it
because it can cause an cperater tc take correct
information, but motivate him ¢o arrive at incorrect
conclusions and take an improper action.

3Y CHAIRNAN SMITH:

Is that correct?

)

b (NITNESS JONES) lo.

Q I am glad to hear you clarify it, because I an
having a lot of trouble with what I heard yesterdavy.

B (WITNESS JONES) What we are saying is, first off,
ve 20 nct believe richt now there exists such an instrument
that could 40 this.

» Ckay.

R (4ITNZSS JCNES) 32ut even given such an instrument
that perfectly measured the water lsvel, we d¢ nct know or
see anything that the cperator would do differently --

e I understand that.

A == with that information tha: he would not use the
in-core thermocouples to tack up anyvay and take the
action,

C Please, ¥%r. Jcnec. I thought you expressed that

yesterday so articulately, and several times, and T think I

ALDERSON REPORTING COMPANY, INC,
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undarstand thate You do nct know how to use it if you had
it.

But thers was a large part of your testimony
yesterday that said that ncot cnly is it useless, you
wouldn*t change your process, but ycu 4c not want it
because, even if it is accurate =-- and if I misunderstood
it, I want you to correct it -- even if it is accurate, you
45 not want the op2rator to have it because he may make
wrong ccnclusions as to plant conditions.

DR. JCRDAN: - That was from a human factors
standpoint.

BY CHAIRMAN SMITH: (Resuming)

Q From a human factors standpcint; thersfore, and
take the wrong acticn.

A (AITNTSS KEAT:ZN) Let me answer that in part, at
least. My comments =-- and I telieve I am the one that
addressed the human factors asgpect c¢f it or certainly the
genaral princirle 2f hurman factors -- that we dc nct want
our operators presented with useless information, even if it
is correct uselecss information, because it tends to sverflow
thea with information and mz2y divert them away from the

other things.
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Q I gynderstand that., Ckay.

A (RITHESS YEATIN) That is the only comment I
remember making abcut the human factors aspect of it,.

Q I am 30ing to go back and read the transcript on
it.

A (SITNESS JCNES) I think I know part .. the basis
for your confusion. Yesterday a lct of my testimcny --
actually, it was in the rsbuttal part I believe you will
find most of these statements -- were lockinc at -- we vere
ansvering questions on some of the specific usages that Mr.
Phillips either identified in his testimony or in responses
to some of our interrogatories, showing how level would not
be useful and in fact could be damaging becaue cf that.

I think the other roint of aoubt in a lot of
pecple's mind that I know about at BEW igs if ycu have a
water level indicator that is perfect and dces show the core
to be coveresd throughout some long ta2rm time in a transient,
and let's say the break was in a pressurizer which would
give him a full pressurizer similar to what has cccurred at

the Three Yile Island, the operator may, under those

L4 |
e
~

circumstances, take an incorrect actioca and throttle H

and then it aay be too late tc restcre it.

I think it is d4ifficult ~-
¢ Were there cther exanples like that, too?
) (RITN=SS JONES) Just in general, not even lcoking
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at the pressurizer. If he had a water soclid vessal or
generally a full vessel, he might chocosz to do that.

A lot of the guections I ansWered yvesterday were
also based on existing instrument capabilities like DP
m2asurements wher2 he would shew cors uncovery, and when in
fact the core would be covered recause of the two-chase
mixture, and that could lzad him to take the wrong actions.

Aith some displays, with some good cgerator
training and scmehov minimizing the information he gets even
from this information, too, lik2 I saii, couple it, say,
with a CRT to knov the ccre is uncovered, say, #ith a OF so
the in-cores say you are saturated, hot leg temperatures say
You are saturatasd, therefore you have almest a cenclusion at
the end of this display which says do not threcttle HPI or
assure GPI or something liks that. If vyou make it a biager
system and feed the information intc it, you could possibly
eliminate some of the unsafe operator actions, but in light
of even the technology todiy =--

Q Skip technology, cskip technology. I understand.
I listened tc the testimony yesterdazy and I understand that,
but the thr=ad camz thrsugh %o me which I have hail a great
deal of difficulty accepting, ard that is a clear, relialble
indication of a plant condition, important plant conditien
would cause mischi=f in a plant, and I weull reguest that

you go back to the transcript, and I understanc the point
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that generallily sp2aking you do not want unnecessary
informaticn. You made that pcint very well, “r. Keaten, tut
I am having difficulty accepting the idea that you have a
group of cpesratcers that are going to run that plant that do
not kncw how tc take accurate infcrmaticn and be trained to
handle it. That is what I want addressad.

A (WITNESS XEATEN) Let me address that for just a
minute. I 30 not think certainly in anything thzt¢t I sazid --
and T will let ir. Jones speak for himself -- but certainly
I did not ever intend to imgly that you cannot train
operators t> correctly use, or as the case may be, correctly
ijnore information that is presented to thenm.

5, Corract information, that is my premise.

A (WITNZSS XEATEN) That's right, anéd in fact, with

-
-

the knowledj2 that we have today, believe it is true that
the training ve would provide the operztcrs if we had a
level gauge is that they should not take any actiocn pased
upon that level gauge. They could loock at it if they wanted
to, but thcir actions should be taken tased upon the
saturation conditions in ths ho* lezs and the readings of
the in-core thermoccuples, and certainly with the right kind
of training and re-emphasis, the coperators could be trained
not to take wrong actions.

Q ‘y question is with that understandianc and ycur

explanation an? evarything, would you reviev the transcript
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wvhere that issue was raised and report back tc the Zoard if

you think that the proper empghasis has been given to that

problen.
A (dITNESS “ONES) Yes.
A ({4ITNESS KEATSYN) Yeés, sit.

(8oara conferringe.)

CHRAIRYAN SMITH: OQCkay, we ars going to proceed on
the queorum rul=s. [r. Little is going to leave.

But tefore ve --

(Scard conferring.)

CEAIRYAN SHMITHs CSo ther you jentlemen are excused.

We will ask ¥r. Phillips to come back for a couple

of guestions that Dr. Jordian --

v

8. JOEDANs VYou can stay where ycu are if ycu
wish to,

MR. CUTCHIN: Will I get a chance to pos

M

a
gquestion or two when they come back rather than now?

CHAIRIAN SMITH: That is alvays the case.
Whereupon,

LAURENC

(L))

E. PHILLI?

(]

’

recalled as a vitness by counsel for NPFC Staff, having

th
o
"
Tl
-
n
"

praviously teen duly sworn >y the Chairmar, was

examined and testified as follcows:

BCARD

()

XAMINATICN
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o} I have one2 or twn questions for Yr. Fhillips.

Has the staff really decided, for example, that
level is better than inventcry? Would they rather have
inventory but 4don‘'t know how to get it? Dc you kncw?

A I think we regard level measurement systenm as
really an inventory measurement system. We would rather
have -- inventory would be perfectly fine. I think level is
the way to get there, essentially.,

Q I see.

Now, you have heard the objecticns cf the Licensee
in the last day ani today. You said that you have had‘
conferences with “Yet Ed on this I telieve cn several
occasions.

Have all of these concerns come up to you defcre
such as, for example, that ycu really cannct measure level
== it is not 2 goodi indication of the situation? Have these
concerns been brought tc the attention of your group, and
have you considered them all and in spite ¢f it all said
still you want level information at 3E&W plznts.

A Yes, we have. They were identified at a2 rather
early stage, I think, for the most part. .They were really
identified in that early document which we reviewed and
wrote the SFR on, and we have heard further arguments in
meetings with ZE4W owners' croups, and those were rather

early, too.
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42 procceeded with our clarificaticn meetings
starting back atout last Sertemler in which I do not believe
w2 had any real iirect interac.  lon with ¥et td alone after
that, but we had interaction with all of the Licensees as 2
group, and we have taken those arguments intc consideraticn.

de feel that -- well, for instance, if you have a
low lavel or low inventory or indicat:on of void signal in
conjunction with something likxe high radiation in
containzent, hich pressure i1n containment, or cther
indicators which would indicat2 clearly to you that
something is wrong, that lzvel cr inventory infcrmation is
somathing that dces telcng in procedures, whether actions
are keyed off of that or not, and that in the larger
perspective, if you are in = condition where ycu have
something of a TMI 2 nature ani you ar2 recovering or are

attempting to recover, you still have superheat on those

|
(8]

thecrnmccouplas hecause your core is sc dadly mangled, it

M
-

I

.

certainly is going to make ycu feel a2wfully gco you ==

<

or 2 lot better if you now where yo2ur level is, that you do
have water sitting over the ccre. 2nd it couls enter into
such things as aot an immediate plant cperator dascisions but
even evacuation decisions. Can yocu get water intc the
system, can ycu get it ¢cn the core?

= hcte you sayinc =-- well, if yecu vwere to restrict

your attention only to desian basis accidents that have been
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described in the PSAR, would you say that £5r design basis
accicents, 2 level indicator would net he necessary?

A I would say it would not be necessary. I think it
is == it can Pe us=2d as an additional piece of information,
even in those events, but it is not necessary.

Q So is it your positicn that as far as those
accidents beyond the design basis, that it has the areatest
potential for payoff?

A Yas.

CHAIEYAN SHAITHs Okay. A&nything further:

DR« JORDAN: One other question.

BY DR. JORDAN: (Resuming)

Q You said something abcut a risk-bernefit analysis,
you did not plan one. I believe there was a risk-benefit
analysis made for the ATWS, and that this situation is not
entirely different £rom the ATWS, where the licencsees are
drajyginc their £s2t. Only, in that case, I believe they are
almost unanimous in dragging their feet, but in that case I
believe Volume 4 of the ATAS dces have a risk-benefit
evaluation.

Now, is it your ccnsidered cpinion that it is not
necessary or you just don't know whether we would have to
have one for this or not?

2 well, T think we ha?e alresady dcne what 2valuation

we would intend to do on that as far as benefit. T 40 not
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believe Mr. Paxtar aentionad benefit, but we have taken the
position the Licensee shouli croceed new to greccur=2 the
systems, evan whers there may be some Zegree of uncertainty
as to some very, very small deqgree as to ultimate
acceptability of the systens.

S> we woull plan ro further, certainly from a
benefit standpocint, or cost, I should say.

o) I believe they actually did --

A Did you use the 2ijective =-=- could I hear that the
vay you described that again?

Q It s2ems to me that there were cost figures
involved in the ATWS =--

A Ch, yes, that's right. I say the =staff has
considered the cost of these systems --

Q They have.

A Y2s. In objectionc that have been raisedi by
Licensees about costs that will :e incurred to install
systems which ultimately may not be accep%ztle. ke have
considered that and have reached a judgment that they still
should proczea.

¥Re. BAXTER2: My guestion, 2r. Jordan, hovever, was
on incremental risk and tenefit to the safe operation c¢f the
plant.

DR. JCEDAN: That was a little different than your

pesition.

ALDERSON REPORTING COMPANY. INC,
400 VIRGINIA AVE., S W. WASHINGTON, D.C. 20024 (202) 554-2345



Z
2
-
<
-
-
<
>
[§9]
w
)
<
3

TEST TARGET (MT-3)

ym

125




s 3

125

<
O
—
<1
>
-
<
>
Wi
i
o
<L
=

TEST TARGET (MT-3)
.

&7




10

1"

12

13

14

15

16

17

18

19

21

8

24

25

10,930

8Y DE. JCEDANs (Fesumring)
Q D0 ycu remember a figure for cost?
A Well, something like on the corder of a2 million
dollars for the Da2lta F systenms,

CHAIRYAN SNITE:s ™"r. Cutchin, it fust cccurred to
me that I iid not really catch your entire statement about
an opportunity to 2xamine on the Board's questions.

Woul? you repeat that?

MP. CUTCHINg I said if vhen these two witnesses
return with their respcnse to0 your questicn as to what they
said about nececsary versus confusion, that if I was unhappy
at that time, would I have an opportunity to guestion thenm
further.

CHAIRMAN SMITH: Ckaye. It was coing tec e nmy

thought that for my gzurgosss =-- I am the scle foard member

o

raising this =-- that it would nct e necessary for the

entire panel to return, that Yr. ¥eaten, scnmetime when he is

"t
w

-
-

here otherwise, could present this information af

b
oy

consulting 9ith the other panel memter, although was
pacrtls Yr. Boss'’s testimony that caucht cur attention on
that.

MP. BAXTER: I should be clear that Yre. Xeaten is

")

going to be coming rack to testify in the future on 20ard

Question Y9. 6. We have ac precent plans to recall “r.
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Jon2s.

%ow, depending ugon what they repert, it may be
necessary, dut I would think if the stzff has cuestions, I
cannot guarintee they are soing te come back.

A% EWITH,

CHAI T weuld accept ¥r. Keaten

‘1)

representing ¥r. Jones' vizws, if there are no obsjerticns.

¥2. CUTCHIR®s So would I.

CZAIR2FAN SMITEs:s Fxcept for *r. Xeaten.

(5en2ral laughter.)

CEAIREAN SSITE I Just want to make sure that I
have a clear and unequiveczl statement of their positicn en
that particular questicn and I, like you, have a similar
recollection of tha recori yesterday, but I am waiting to
see.

¥2. BERXTZRs And the other s=ide cf the coin, cf
course, is that if the staff is going to responrd *c the
Board's intarest in clarification ¢f their peosition, we are
going to have perhape the right to interrogate that.

DR. JCRDANs 2y the way, that letzer to the

n to havine that?

O

Coamission, is there any obiecti
¥3. CUTCY¥INs The document which Yr. Fhillipgs

referred to?

2. CUOTCEINs I was going tc identify that,

SECY, SECY-20-525, dated lTecenmber

"
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4, 1980.

Am I incorrect in presuming that the R2card
routinely s=2es TETY papers?

PR. JORDAN: No, we do not see SFCY papers.

3. CUTCHINs Ther I will undertake toc provide
copies of tht to the Poard and the parties. I have no
objection to its being circulated. Its purpoce is stated to
bDe to provide the Cecmmissicn with an information caper on
the status of :ha technclogy for measuring reactor vessel
water level.

Having jlanced at it, I still do net think it will
satisfactorily ansver the Chairman's guestion, but it will
provide some I:foraation on status.

DR, JORDAN: Good.

CHAIRMAN SMITE: 111 cight,

dr. Dornsife?

¥R, DCENSIFTs I have a courle of short guestions

for ¥r. Phillips 1£f I nay.

)

ir. Fhillips, in your precfessional opinion, weouléd
you agree that rroviding a cystem, z more reliable svstenm
for reccvering from inadequate core coolinc would oraovide =
larger margin to safety than creoeviding another neans of
det2rmining whether you have inziequiats cer2 cecoling?

) Let me think about that for a2 second.
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It is 2ifficult for me to unierstani wha* you mean
Dy your gQuestion. '

Can ycu give me z2n example?

c I¢ ycu were to 20 a risk, WASY=-140C tyre of study,
and if you made a system thzt was availaltle more reliakle to
recover from inaieguate cor2 c2oling, would you feel that
vould decrease the risk of that plant mcre than Jjust
providing another instrument that tcld you you had
inajdequate core co22ling?

A Well, if I may, let me maybe noct give aquite so
direct an ansver. I think one of the key cbiectives wvas
always to prevent getting into the condition and having
early informaticn on the status of level I feel will
increase the potential of preventing cettinc into the
conditicn to begin with. An ounce of rreventicn iz worth a
pound of cure or whatever.

If ve get intc the ecndition, certainly, I think
that wve neel soma2thing to halp t2ll us whethar we are
adeguately recovering from the =it uation. That is
iapozstant, too.

I guress T have not directly znswered your 3Juestiocne.

think sufficiently enouche.

L)
4

Bat let me ask another relataed juestion. Most of
your testimony concerning the uce o0f the water level meter

was involveld mainly with recovering. You =aid == you

ALDERSON REPORTING COMPANY, INC,
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iruplied numercus times, at least my impressicn was you
implied numerous times that the core level meter -- +he only
thing that would give ycu unambiguous indications upon =--
after core d1amace occurred.

A ¥2s. I think the reason that perhaps I stressed
that in my testimony was I thought that point had nct besen
touched yesterdiay, and the point in my prepared testimony, I
think a great deal of emphacsis was placed on the advent t-
inadequate core cooling, the fact that the level mete: or
void meter >r whatever vou w#ant to call it with tha pumps
running will give you an early pretty definite indication
that I have all my HPI on, or at least I think it is on. I
am not sure if it is gettins to the core. Xy vecid fra-tion
in the primary system -- I have gone saturated already. I
know that. My veid fraction in the primary csysten is
increasing and if T have shut off the pumps, it is cbvicus
that ay inventory is decreasing, either slow or whitever.
Gee, I am in this situation. faybe it is a very slow
situation. Yyabe I ought to 30 to that step now +c where I
want to rapidly depressurize the seccndary systam. I wanted
td cet the system down intos 2 ccld shutdown conditicn. I do
not Want tc get into a position where z2€fter my level is
alreaa; into the core I aa gcing to have toc cpen the PORY
and further decrease inventory in order to 32t ontoc my low

pressure injection systenms.
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I Just think it rreviies ycu with a much earlier
indication and a great dea’ nmore flexi®ility to pravent
getting into the situation.
Q In other words, would you agree that it raybe

provides a bridge between the t-sat meter and the in-ccre

thermecccuples?
A Exactly, exactly.
Q I have one more, if I could, a very shcrt one.
If the staff's positica on the reactor -- if the

staff's pcsition were tc change =-- it is up in the air right
now, isn't it?

A Well, I guess it is alvays somewhat up in the air,
but I am not awacr2 of any intent to change it at this point.

e If scme new infcrmation vwere to arise, or some of

the information is further eovaluated and it is decided to
change that positicn, allowing the cptica of lettinz the
pumps run, woulc that make any cf the current systams that
are being proposed not appropriate?

A NO, because the current systems that are being

-

proposed will function with the pumes running. + think that

"

itio

b=

a more relevant position might be that if thi

n

o

(BN
v
[

o W ly

©

stays the same and if the cumps are tripred, rea
need the regquirement that the system measure with the pumps
running?

I guecss that that position could == we coul?
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reconsider whether that position micht te modified.

0 You are saying that the Westinchouse Delta P
system woull work with th2 gumps runnins.

A Yes. It measures the veid fracticn with the pumps
running. This is tased on the two-phase pressure drop
across the core, an increas2 in pressure drop as a function
of void fraction.

MR, CORNSIFE: Thank you. I have nothinc further.

CHAIRMAN SYHITEs 3nything further?

(Vo response.)

CHAIRMAN SNITH: Gkay, ve will adjourn, and meet
Tuesday at 10:00.

(dhereupon, at 12:37 o'clock p.m., the hearirg in
the above-entitled matter recessed, to reconvene at 10:00

o'clock a.mne., Tuesday, January 27, 1981,)
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