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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSIOCON

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

SUBCOMMITTEE MEETING
on

IMPLICATIONS OF THE THREE MILE ISLAND
ACCIDENT

Room 1167
' 1717 H Street, N. W.
Washington, D. C.
Wednesday, 11 July 1979
The ACRS Subcommittee on Implications of the Three Mile
Island Accident met, pursuant to notice, at 1:35 p.m.,
Dr. David Okrent, chairman of the subcommittee, presiding.
PRESENT:
DR. DAVID OKRENT, Chairman of the Subcommittee
DR. MAX W. CARBON, Member
PROF. WILLIAM KERR, Member
DR. J. CARSON MARK, Member
MR. WILLIAM M, MATHIS, Member

DR. MILTON S. PLESSET, Member
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PROCEEDINGS

DR. OKRENT: The meeting will now come to order.

Tais is a continuation of a meeting of the Advisory

Committee on Reactor Safeguards ad hoc subcommittize cn the

Three Mile Islana Unit 2 accident imnlications. My naeme is

Davia Gkrent, [’m the succommittee chairman, e are ACRS

memoers oresant at the moment, are Mr. xerr on ay left,

Mr. Plesset on my rignt, #dr. Siess on my right, {ir. dathis

= . e & * TS P Par
and w2 have four consultants pra2sent:s starting

on ay right,

from my left, ¥r. Theofanous, Mr. Catton, Mr. Lisinski ana

Mr. 4dichelson.

There will sce other members coming in later, |
expect. The purpcse of this meeting is to discuss the
implications of the Thres Mile Island Unit 2 accicent. The
meating is being conducted-in accordance with th »rovisions
of the Feceral Advisory Commi ttee Act and the governzent in
the sunshine act, #Mr. Richard ajor is the designated
feceral employee for the meeting. Rvles for gzarticipgation

in tocay’s meeting have teen arnouncad as part of

of the meeting previously puolished in tnhe Federal Register
on June 26, 1¥7¥9. A transcript of the meeting is being kest

and it is regquested that each speaker first icentify himselr
and speak with sufficient clarity and volume that he can be
readily heard.

We received no written comments or reguests for
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time Cc make oral stataments from memcers of the zusiic. e
will procceea with the meeting, anc tha way the m2eting is
arrangec is as followss we nhave idantiiis¢ saven soe
topics wnich we propose Lo cover oetween now ana 3330, At
that point, we weuld go to a repcrt on the Lessons Learnsd
iask Ferce which would take about 2-1/2 nours, 2nd 3ssuming
we stick with this tiaing, around 6270 we could pgick up

otner topics and have uiscussions on thing

W
W
w0
.
iy

approoriac

Ww

-
The seven topics that ! glan to try to cover in
the next two nours, wnich means I have not too much tine for

each, relats toc the rollowingt pipe break isolacion in loss

of coolant accidentss generic safety questions with air

h

systemss design and reliability cf auxiliary f2ecwater
systemss safety=ralatad asgacts of main steam 3nd fasdwatar
systamsst - environmental gualifications and locaticn of

ecuipment in centainmen: and other cuildings

-
8
n
W
P
O
[ Sd
e

agverse erfects from share systemss ancd very small breax
LOGCA in cenjunction with the large scale secondary side
blowaown.

[ believe Dr. Mattson is going to give us a
general overview on these topics, and then we’ll get into
specific discussion on each one.

Go ahead, Or. Mattson.

DR. MATISON: wWell, we had two Of tion that wa

576174
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E kap i thougnt we uncerstood sufficisntly TOo srepar2 sone remarcs

I P for you. 1Jihose were two that Yichelson hac waritten &

i 3 memorardum concarning. FHe wrotea a memorsncum on each of

1

| i - them, ihe others, [ would think we’d want To go thrcugh

E 2 pratty much the same way we’ve gone througn some of thase

ﬁ . o) otnar topics in previous subcommi ttee meetings. e nhave

| 7 sca2 thoughts in those areas, cut nothing spgecific prepgarsec.

% o UORe DuRENT® Fine. [n some casss, thnese resrssanc

| v things we tncugnht we mignt aiscuss in @ prelininary way tnis
10 time, with tne icea tha: & later meeting wculd t2 in nmore
i detail.,
2 URe MATISONS A couple of them will tage us into
13 our presentation on shori=term recsmmancations of the
14 Lessons Learneg 188K rorce. So we may just skip cvar those
= and then raturn to them when we get into the sresentation.
16 » CRe OKRENTS Aavise ne of that if you think that’s
17 the case.
& DR MATISON: [ would suggest we start with number
|y one, and then maybe skip cown to number saven. .And then,

. 20 probably number three, Une, saver, and three are the onas ws
21 have some specific thougnts on. And then forge 2head with
r 22 the rest ¢f them to the degree you think they’re asplicacle.

23 °~ Bob Tedesco has scme summéry information on what has p2en
24 done, and what rzmains to be done cn the pipe 2resak

25 isolation in the svent of a loss of coclant accident. I[711



let him summarize that, and we’ll start th2 convarsaticn.
MR« TelEd3X)t Bob Tedesco, from the start.,

Jealing with the tecnnical issues tnat were raisad in

Are. Michelson’s memo, [7d like to start oif Sy sgtating that

tnis particular matier has tean under review by the staeff

for a number of years now, starting scme time around the

review of the Vermont Yankee., MXore racently, particularly
in the last y2ar or so, we have tceen taiing some actions an
the Bk 35 3nd 42 To ansurs thas tihe gsarticular vaslves that

we’re talking about, namely the ico

- 1 : -
alion vaives in each ol

»—

the recirculation loops woula not ¢close in the event or a
L(l'\:!.‘. .

Now, in thes2 pia

-
-

« the valves nad ceen

=

(8]

srogrammed to raceive closer signal, upon initiaction of the

LUCA. 30, 25 an interim action, the vangers h

[+
<
W
(5)
[
Ill
=

working with the staff ana in turn with uytilities and in

0

instances the problasm has been ramoved on the racirc valve
and in some instances the automatic closure signal nas cSeen
blockec cut.

Now, BWR 3 and ¢ piants havz nanual valves that
are not in the automatic sequancing. They still use the
flow control valves, These valves ought to 52 closed upon
action from the operator. The staff is now meating with
General Electric on the Three Mile Island 2 accicent and its

implicactions with regard to the bulletin we do »lan to
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incluce in this review, some 07 Lhe emeryancy 2rocaliura2s
that deal with cotential cperator r2actions involving the
isolation valvse in recirculation loogs.

inis will also incluce PWAs which, as far as we
Know at trhis peint, are relativaly few of the Vlestinghouse
plants whe nave lcop isolaticn valves, The [4l zlant cidn’t
have them. /e’re not sure right now. Tn2 general thinking
is that they co not. inat, too, will ce includec Iin our
revisw,

we?ll check the proceaures for these piants o sas
what the cperator (s instructed to do with these isolation
valves. As far as trne technical aspects of it, [ fully
agree wicth what Mr. Michelson has been rapgorting, fe
understand the nature of the concern, anc it has teen under
review by the staff from the time that [.{naicatag sarlier.

- That providas ths surmary ;za:emen: of where w2
are as of tris time,

DRe MATTSON: [ think [ would add that we
understana the ccncarn slightly diffarcntly than we
understood {t before. [ think Carl has pointed out that
procedures need to warn nct only what to go, but what not to
¢o, a8nc that aspgect will be factored into the psrocedur: tor
both the FWRs and the 34Rs.

MR. MICHELSON® In the pgrocess of looking at tnis

problem, of course, [ ciced a particular LER which disturbed
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cgerater that he shouldn’t need these valves for

.

rs:axg

>

isolation.

This wag in the last paragrazh {n the le=s

W
"5
-
O

was a little surpriseg thet that LER went througn the L2R

pe |
w
wn

process without ever cgrecipitating some Xing of a raspe

or direction or something. Since the lettar is so claariy
wrizttan,

GRe HATTSONSs 1 think yeur LSRs are starting to
et 3 tetler raview today than they wera,

MAde MICHELSON: That’s now ! just haopined to aven
notice, [ thought that this problam had r:ally besn put o
ted 2 long time ago. You were putting it to bec, dut the
LER stiil came through, reading rather strangely.

PRe OKRENT® Are there any other zuestions or
commants on thne sgecific {ssue ascressed during the last few
minutes?

MR. MICHELSON: [ have one more relative to small
breax analysis. There do aggear to be some small lines that
could experience failures and cculc ce isolated soma2 time
during the loss of coolant process. Are we going to ¢o back
and lock &t those possibilities and in particular [’nm
thinking of the letdown line, whith, fer instance, if you
ware to have a failure of a latdown line outside

containment, you don’t get a containment isclation siznal
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recommengations for tne analilysis grogram Jor ail machinas
over the nexs year, rollowing Three Yile [sland and the

hNira gnase of that program incluces a new lock at the
chaster |5 avents in their entirety. Une of the zurposas of
that re=look is to rfactor in the kinc of trinking tThat says,

\ - - 3 - - 1 st - -
what if the rs mnors tnan the singlie rfaflure kinds of

"1

a
-

W]

errors? ©vhat if thers are ozerator 2rrors, what {r there

are instrument failures, the 3sort of zcermutaiions anc

comeinaticns of events following an acgicent or 2

transient, i1hne acnormal or nowever we’ve Gescriizsd then,

transient enalysis == what w2 talked to you 2bout hRarore,
Now, we agree with the point that you’ve hHeen

making atout the need for ogaraters in their training and in

their procegures to have insctructions on what ¢

O
i
Q
[ 2]
=
&)
=

b
w
'

not to g0, and it’s clear that this Kind of thinking will be
present in trat third phase of the analytical moda,

MR TELESCU® Let me add something acout the
overall concern as it relates to ElIRs. [ think we nave a
pack up system there, that would help us. That’s the
depressurization system. So if you did find yourself in a
position where you for some reason isolated ths leak, when
you nava a suspicion of ccoling in the core, you co hava

ycur olowaown systam, which would enable you to depressuriza
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and get your grassuring systan oack on iline,
dRe MICHELSOUs [ think you Rave to 2zeliave,

though, that if th

o

OS2

5

3tor {3 astemzsiing to {sslate the
break ne is not inclined ts cocen us another one, which is
akat ALS reaily coes. It just coens up a2 rola to replaca
the one ycu just closag,

iR, T2L=5C08 Trhat’s the wnole basis ¢f the
gegressurization systam.

-

MR. MICHELSOH®  That’s right, ou

ot
'
ot
~
L
L
i+
(3
3
)
“\
o

sor a little cdifferent sicuation. MWitheut the aigh prassurs
make up avajilavle.

URe MATISONS [ think that comment ig very a
groo2os to Three Yile [sland and to the general subject of
ahat zind of {nformation you héve avajlable to ths operator,
that if ne isolates a small break and is uncertain as to the
status oi- water ‘n the cors, how coes he make up his ming to
taka another action sucn as initiating the AJUS system in 2
beiiing water reactor?

DRe OnRENTS® [C wasn’t clear to me whether thay
were acdressing the specific guastion on the latdown line
now.

MR. MICHELSONs [ think, [ telisve that they
acdressed that., [’m satisfied.

DR. OKRENT: Ur. Kerr?

DR. KERR¢ As a general thing, [ would urge that

5761-Q
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«t

v@ NOot try to organize new methocc of
mesting. [T seens tc me comments and guestions are
agpropriats sut [ wouldn’t want any of us to get tne igea
that this is a finishea set of reccmmancaticns.

URe OaRENTS [ think you’rs correct. And what we
were trying to ascertain, in part, by the first [ten was, (n

fact, wnether this specifiz possible oceraior error was

s |

Q
-

or wWwhgther

9
@

w

or

alrsady covared in the operating instruction

S$t232s were underway to inclu

e -.c' 3:’ '-l:".d:.

(¥

In fact, what’s less clear tc me is now y2u think

yOU ¢an agddrass the more gens2ral gquestijion of what tnhe

operator shouldn’t do, [ den’t nesn only in the evant of a

small LOCA. [ nave to assume there could ke situstions in
bl

the slectrical systam, somewnsre cown sSomne event, or what ne
.

would ordinarily have done had things gone accord

b
-

N
P
O
.
-
n

training where that kxina of thing now leads vcu into 2n

awkwarc situation. You may overload a dissel. Ars vou

going to tell us something asout how you nlan to examina
this mere general question? Scme tine tccav, or is that
something for the future?

DR. MATTSON® Well, I think I urderstand the
general point you’re making. None or our short term
recommendations go to théet point and, as we’ll exclain, in
the things that we’re still lcoking at, the Task Force, that

sub ject is incluced, and [’m not sure we’ve got a mrignt
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icea as to how To come Ul with it nowes 1hers are wa

can tnink oF 1%, Or concepts you can sxamine. You could,

‘)

3 ex8msla, lCoK taraugn all procaguras, amarjensy, normal,
mainterance, an2 tests, and wnat nhave you, and raguire then
T0 be reviswadg,

Mith that kind of thinking == [ think chat xind of
thinging is whai’s intanced by the analyctical work whare you

S0 back and loock at tne chapter 15

) )
s anc L100LZ at tne

u
&
<
w
3

perautations anad concinatisng of arrors == not

@rrors out eiectrical systsm arrors or szerator errars in

mechanical syst:ms., Obviously, it’s an infini%te s2t and it
isn’t clear to what degyree the regulactors cught to duplicate
what the designers and the cperators of these machines do

All one goes about setting criteria and assur

b

ng
that that Lind of thinking went into the training 2rnergency

procecures ana other greparactions in an opgerating craw

review of the desicn == [ think {t’s an ocen Qu23tion atz
this point. How it ought tTo te cone tetter [ gu2ss i3 an

open guestion.

DR. OKRENT® [ would guess if [ were in your
shoes, [ would first try to find out the extant to which
yoeur thinking has or has not already taksn place, anc if
there has not besen enough thinking on these things, that is

what you co before you try to train the operator.
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DR. MATTSON: Another place that htis kind of
thinking is going on in the Staff is the systems interacticn,
generic unresolved safety issues. I think you get intc that
territory pretty quickly with this kind of thinking.

DR. OKRENT: But I don't think they have yet, from
what I've seen on that stuff. Let me just leave it as a
general tcpic.

Are there other tihings on number one?

MR. MICHELSCN: 1I'd like to make one other
comment. You refer to chapter 15 events. I assume that
you're thinking well beyond that, in particular, for
instance pipe breaks outside of containment other than main
steam feedwater. Thesa are noc generally dealt with-;n
chapter 15 but rather treated in another section wherein
they deal with the effects of pipe breaks.

I think it very important that adequate emergency
procedures be written tc guide the operator when he faces
such a pipe break situation, whether they're in chapter 15

or not.
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|
| DR. MATTSON: We did not mean to exclude them, and 1
;think maybe the shorthand we were using when you said the Cha~ter
ils events, ycu mean the events analyzed. It may ke, though, you
‘thave a goed point. They have advanced less than the design
A{basis events which fall within the envelooe of design basis
'events which need procedures and training just like design basi:
events, permutations and combinations of design basis events.
| And where those things need the same attention as the traditional
| things analyzed in Chapter 15 is probably a pretty good guestion.
I think, reccgnizing we have to take it in steps, it's a step

l ; .
| down the road scmeplace, but it's a good point.

DR. OKRENT: Why don't we go on to No. 7, if that's

next.

'i - DR, MATTSON: This was the question, as I unde;stand
iit, of secondary side steam line breaks, followed either causally
?or in scme unrelated fashion by a small break in the primary
isystem. Of course, part of the design requirements are that
ithere not being mechanistic or causal relationships between
?multiple breaks -~ that is, tle pipe width criteria, the steam
|

!generato; *ube design requirements, plugging requirements, and
'what have you, or jet impingement. Those kinds of things are
Hpremised upon one pipe break not causing another.

IE So, recognizing that that is the case, we wouldn't
|

|

|propose that this idea, although it's an interesting idea,

|requires immediate treatment .n the same contex: as the other
|

| 57611¢
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things, that some of the other things from Three Mile Island ar«
requiring of us at the mcment. We do have a group

We do have a group of people in the Lessons Learned
Task Force in the next couple of months loocking at the guestion
of design basis accidents: Are they the right accidents? Should
they be changed? Should things be added to them? We will put
this subject in that category of things for further study.

But for the moment, I don't see a basis for mcving

| from previous design basis to this kind of thing, unless we

misunderstand the problem,

MR. MICHELSON: I believe the memo pointed out at
least one possibility where they postulated single failure, which
was presumably part of the main steam line break analysis to
involve a stuck-open relief valve. How did you address that?

DR. MATTSON: Well, we are addressing the gqualifica-

tion testing of safety and relief valves in our short-term

recommendations. In the long term, we are continuing to loock at

reliability criteria for safety and relief valves, some to the

extent of continuing to assure that there is no causal relation-

'ship between these two breaks. We are «doing things new.

For the nonmechanistic nature of such an event =-- that

is, to just assume that it would happen despite things that are

wdone to prevent it from happening -- that was more what I was

|addressing, that we don't intend to do anything right now.

l

L]
§

|
|
|

MR. MICHELSON: I thought main steam line failure had

576149
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'to be in a.main steam line as the initiating event., The break

'of the main steam line and the initiating event had to include

ia single failure in the analysis of the conseguences of the pipe
%break, and it has to be, I assume, a single active component
|
|

| failure. And the active component, of course, is the relief
|
|
| valve, which has to open beca' se the HPI pumps came on and the
1

| : : 2

, operator did shut them off and they opened the relief valve.

1

So, it would appear to be straightforward.

DR. MATTSON: I see that connection. Of course, you

|
|
|
|
|

have got the block valves for the stuck-cpen valves.

‘ MR. MICHELSON: VYes, that's right. Now the cuestion
1

is, the real gquestion that I raised was: In view of the large

steam line blowdown and all the things going on and the confusing

indications, if you think you've got a main steam line rupture
tH
|

|
l
| N M ¥ .
| you should have lots of indication, but don't lose sight of the
|
| fact that it also was a stuck=-cpen relief valve.

|

DR. MATTSON: I think it's probably safe to say we

!

'haven't locked at that particular single failure for the steam
|

éline break accident, since I haven't heard anybody say sc.

MR. MICHELSON: That was the one case that makes it
look like a legitimate analysis ycu should ncw be requiring.=--
i DR. MATTSON: I think it's also fair to say we can
Gclearly throw that one into this third phase of Chapter 13 events.
‘It can go in there as another single failure and see what happens.

| MR. MICHELSON: The second aspect of the question is:

576159
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'Are there regulatory reguirements that when the main steam line
} failure occurs inside of a containment that it not jeopardize
any size oc -he primary side of the line? 1In other words, is
the main steam break allowed t¢ rip off an instrument line and
thereby create a small LOCA or some other small attachment?

I have never found in my experience any regulatory
| requirement that says this must not happen. It now appears that

there should be.

| DR. MATTSON: Why should jet impingement criteria go
|

to the primary boundary, speaking to the protectic.: of the pri-

l
' |mary boundary? To the extent that the instrument line is dis-
|

*tlnct from the primary boundary, I suspect it would reach them.
MR. MICHELSON: That's something you might want to

inquire about.

l DR. MATTSON: But those instrument lines would probably
'be of a class where they fall outside cf the definition of the
iloss-of-coolant accident; that is, they're a class that are
iwithin the capability of the normal makeup system. Then, of
;course, you get back to your confusicn factor that you're talk-
!ing about, with all these other things going on: What is the
jnermal makeup system doing with the primary system.

E MR. MICHELSON: 1It's very simply a concern over the
:possibility that you develcp a smiall primary side leak and not

necessarily recognize a situation. That's what my concern is.

|
|
I
it
{ MR. TEDESCO: You probably would have difficulty
l

| 576153
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l

i recognizing it right away because of the dynamic cocefficient.

| You could probably finish your secondary side blowdown and keep

| changing the primarvy.

; prinazs
l
|
|

}only do as well as you cr some other individual who might be

DR. MATTSON: What I am worried about here is to go

down this track cne at a time on these things, Carl, and one ca:

linterested in it, and that's really not the way to come at it.
%The way to come at it, I think, more generally, in that the
:question of lcoking in detail at the phencmenological events
following an accident with this special that's developed since

IThree Mile Island of the positive and negative aspects of cpera-

tor action following the event, the capability of the operating

crew to understand what's going on and to do the right thing.

|
{

| - Instrumentation, there's a question there. Isolation
i

"

|capability, there's a gquestion there.

|

DR. OKRENT: The rnly trouble, though, Roger, is a

'moment ago in your own mind you were sort of excluding small

|leaks in conjunction with a steam line break. And if the people

;who were doing this had the same frame of mind, they woulda't be
|

\considering this particular combination and they wouldn't be

lasking then what would confuse the operator and so forth and sc

lon.

I

So, while it's nice to treat things from a brocad point
|
lof view, I find the boundary conditions on the analysis, as it

1were, frequently set, what yocu lcok at and what you don't, you

- 57¢1C2
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iknow? Just as the design basic¢ accidents for the reactors set
:what ycu looked at in the past and what ycu didn't.

If I could ask a related guestion ==

DR. MATTSON: Wnuld that say that the way to move is

in a direction of -- we call them "exploratory analyses," to

borrow your word, that really pays little or no attention to the

{

design basis analysis. in order to understand possibilities that

e -

(could result from multiple failures and sort of not with regard

|to their likelihocd or probability or amount of design going
i
|into their prevention?

DR. OKRENT: 1If you want to set up a formal system so
we don't have to, let's say, have someone like Michelson who may
‘know from experience, having loocked at some plants, that scme

'little linés are running and there are some big lines okay?
r
|

There is a technique that'- actually develecping. It's

;partly funded out of Bill Vesseli's work, but other people are

;starting to do it. They are starting to build false tree systems
t
jwhere they group things spatially. So, they say, "What's in this
I

Eroom,” and they list everything in the room. And then they ask,

4“Can one part of what's in the room bother something else in the
!

room?" And, of course, cne thing is you might have a fire, and

!'that bc:hers all of it.

1

{
| In fact, the fire analysis pecple are using that

|
itechnique, but not only the fire analysis pecple.

4 So, if you want, I say, a kind of systematic way of
i

|
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1 organizing your thinking, that's one. But it's got flaws.
i

Sometimes something in the next rocm will get into a
(ventilating duct, so nothing is perfact.
Let me ask a related guestion that arises out of this

i
!
|
|
gquestion of big lines affecting little lines. Getting back to
|

'BWRs, has the staff lcoked tc see whether the lines tha. affect

| the actuation of the rods can be affected by rupture of some

!

{process line to the extent that you could lose encugh rods that
|

|

[you wouldn't be sure of shutdown? I mean, on as-built plants:;
{I don't mean from the point of view of criteria.
MR, TEDESCO: The general configuration on the BWR

is just that the lines are spread 180 degrees apart.

| . DR. OKRENT: I reccgnize that, but that's why I didn't

say "all rods." But, again, if it turned out that all the rods
i

;on one-half of the plant went this way -- you know, half of a

|
|core all the way throuch can be critical, while the other half

|
|

{is shut down possibly.
‘ MR. TEDESCO: But if the line severs, you could stiil
fSCRAM the reactors.

1 DR. OKRENT: I just asked if you have lccked at this

guesticn.

‘ MR. TEDESCO: We don't have a well-documented syste-

matic evaluation, but the juestion has come up.
i

DR. OKRENT: I don't like the answer, because I remem-

lbet I have been reading history lately, and we asked guesticns
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|

‘about fires, you know, back, roughly, 10 years before the Browns
|Ferry fire. You know, it's a guestion that came up. Maybe you
have locked at in detail and it's not a question ==

DR. MATTSON: I am not sure you understand what Bob

. said, There is an aspect of the deisgn which enables the rods

|
|to SCRAM even if the lines, the hydraulic lines, get their

|
!
u
i
|

‘normal operations lost. That is the accumulatecr feature of
;those SCRAM devices.

i MR. MICHELSON: The problem is the crimp in the lines
and not the severing. A pipe break or a jet will just shove

‘them against solid objects, whereas a crimp will close them. And

the arrangement isn't all 180 degrees apart.

DR. MATTSON: Well, to the extent to which it's

.

‘covered in the review, I guess I can't speak %o cff the top of
|

gmy head.

il

|

DR. OKRENT: We are trying to introduce scme BWR

'questions in to give equal time, you know.

|

1 (Laughter.)

DR. OKRENT: We are also trying to encourage the staff

to, I guess, look at more becoks. That's an example of systems

interacticn. 1It's not a new gquestion, in a generic sense. It's

|

l
|
ia specific example.

|
|
|
1
{
!
|
! DR. MATTSON: Yes. But the effects of pipe whip and

|
. jet impingement on the safety systems is not a new questiocn.

l DR. OKRENT: I agree.

o761C8
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23 approach. They are aimed at correcting the things that are most

} 22
i

Any mcre on Item 2 or 7, which was the second cne we

‘discussed?

! {No respcnse.)

1

i DR. OKRENT: I thinkyou said Ne. 3 was your next
;preference.

DR. MATTSON: Yes. The Bulletins and Orders Task

' Force now has some prestige of its own with the subcommittee,
;and they came down here Monday, I believe, and spoke to that

| subcommittee and talked about the kindsof things that they'll ke

|
'dealing with in their review of Westinchouse, Combustion Engineer-

jreliability and capability of auxiliary feedwater svstems.

ing plants in the reports they're going to issue later this

b

mo

'th which will contain a number of reccmmendations regarding

1

- The shutdewn orders for B&W plants alsc contained a
|
' fair amount of new thinking on auxiliary feedwater svstems. The

’shOtt-term recommendations of the Lessons Learned Task Force

jwill speak to two particular areas of aux feedwater design: one,
i

]

| the need for those aux feedwater systems that are not now auto-

‘matically initiated to be changed so that they are automatically

|initiated; and two, tl >se aux feedwater systems without positive

!flow indication will be required to have positive flow indicaticn

|in the control room.

|
| Now, those things by Lessons Learned and those things

being dcne by Bulletins and Orders are a bit of a piecemeal
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significant promptly and don't g7 to the more general guestion
iof the safety grade nature of the auxiliary feedwater system,
?and that's an area that's a bit murky, especially as you lock
iback at older plants.

You may recall that when the standard review plan was

' issued in 1275 it contained for the first time formal require-
'ments for diversity, redundancy safety grade features. And
vplants teing reviewed today are regquired to have seismic capa-
|

‘bility, for example, in emergency feedwater systems. Older
designs did not have all those requirements. Witness the Oconee
l
|

plants that are being required to irstall aux feedwater pumps,

electric pumps, where in the past they only had steam-driven.

But the question of seismic capability is still an
cpen cne, and neither Lessons Learned nor Bulletins and Orders
!Task Forces has addressed the need tc address safety requirements

iacross the bocard for auxiliary feedwater systems. This is some-

|
 thing that Lessons Learned needs to look at. And since we will

|

(be finished about September 1, another six to eight weeks, we
|

'would intend to speak to that guestion.

|

{ S0, in a nutshell, that's what we've been doing with
iaux feedwater systems.

! Was there scme other view that you wanted to come at?
: DR. OKRENT: Are there any questions?

j MR. MICHELSON: Apparently, there is some cverlap

|in our subcocmmittee and in the Bulletins and Orders Subccmmittee.
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DR. MATTSON: In those areas where there were nrompt

| reactions by the agency in the early weeks following Three Mile

Island which required further study and more actions, this sum-
mer and nex% fall, you will see such overlap.

Containment isolation is ancther one. Training, of
 course, is another,
| DR. OKRENT: We don't plan to look at Bulletins and
;Orders, in fact, to see whether there's scmething the ACRS should
gdo. The other subcommittee got that privilege, sc we're trying
tto just consider the gquestions in a general way. There's nothing

rong, from time to time, if we both talk about the same subject.

But as I say, we leave the specific review to Bulletins and

Orders.

i
|
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DR. MATTSON: Let me ask you a guesticn. We have
that ceneral letter from the Committee, a very short letter,
which is the most difficult of all ¢f ycur recommendations on
Three Mile Island, which says mcdifvy safety goals, set
reliability criteria, and that sort ¢f thing.

We talked about several approaches te coming at that
problem, starting generally with an overall acceprtable risk
role, or starting at the cther end of the problem and setting
reliability requirements, numerical reliability reguirements on
specific components or specific systems.

Sta .ing at-that end cf the spectrum, a couple that

cccurred to us are the possibility of reliability criteria for

.
)

safety and relief valves, foxr example, at a component level;
or reliabjlity criteria for auxiliary feedwater systems, since
there is an aprarent need for some broad-ranging relock at

aux feedwater systems. Maybe that's an oppertunity, if new
criteria are needed, to attempt to set specific numerical
reliability gocals for those systems and deveiop guidelines for
ways to go about demconstrating such reliability.

Has the Subcommittee got any thoughts along those
lines in this particular area, or is that not something ycu
were intending by your general remarks?

MR. MATHIS: Dave, one cof the things that we talked
about the day before yesterday is scme means of getting an

indication of flow from an opren relief valve, and this cculd
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1| be, I think, a fairl- straightforward, simple kind of gadget.
2! It's a power-operated relief valve. It's an con-off propcsition.
3| It's either open or it's clcsed. I mean, it dcesn't modulate.
4| So you don't need anything very accurate. So you have an
$| unreliable valve; if you know what it's doing, that's really
6§ | what you need.
7 Now, a reliable valve is even better, But the first
8| step cf the seguence of attempting to get a better system
9| would be to know if the thing is cpen or closed, and today
01 a1l you have is an indication that the sclenoid has actuated.
“: DR. MATTSON: On that specific cne, cne of our
. 12; recormendations is to require positive indicaticn on not only
13| the power-cperated relief valves, but all the safeties alsc.
14 . MR, MATHIS: This is just one of the things we're
‘5; going to have some overlap. But we're talking about scme cf
16; these things. We're locking more or less at short-term kinds
17? of things, where I'm sure Dave is going to be looking Zurther
18| downstream.
’9; DR. MATTSON: There's another thing that relates to
20; it, of course, and that's the lcss of all AC power as a safety
2!2 issue in station blackouts. I kncw Bulletins & Orders has done
22% a failure mode and effects kind of review. Something like
23| 24 auxiliary feedwater system designs that are cperating
24 | today in the Westinghouse and Combustion Engineering plants.

Ace-Fecers! Reporters, Inc.
25' That is, there are 24 different designs done by

| 576169
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architect-engineers for these Westinghcuse and CZ plants. And
they ranked thcse designs according to their =-- or giving
relative reliability characteristics according to their
ability to deal with loss of all offsite power and loss of all
AC power.

One of the things they found in lccking at the
capability to deal with loss of all AC power was that, while
some cf the designs have gocd steam=-driven aux feedwater
systems for loss of all AC power problem, they depend upon
AC power for valve opening or lube oil or what have you. Yet
more recently designed systems with these kinds of thoughts in
mind are able to drive lube cil systems off the turbines for
the feedwater system, are able to open valves with DC power
sources in addition to AC power sources, that kind of thing.

And the implementation reguirements by Bulletins &
Orders won't be ocut for some weeks yet, near the end of this
month. But it's my understanding they do intend to speak to
that kind of gquestion, which again is the scort of traditicnal
gualitative way of coming at the question of overall systems
reliability.

Again, it's the piecemeal approach I was describing.
When you get down to the bottom line, we need to say: Aren't
we now safety grade across the board with all aux feedwater
systems? If not, shouldn't we be? And if the criteria are

to be written, should they be traditional gqualitative kinds
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of safety grade requirements, or should they be numerical
reliability oriented requirements?

think that's an open guestion. We'd be interested
in feedback.

DR. CKRENT: If we have time at the end of the day,
let's cocme back to that. We can venture some opinions in the
area, perhaps. But I think we probably should try to cover
the specific agenda items.

Are there any mcre cuestions on Item 3 from the
Subcommittee or ccnsultants?

(Nc response.)

I guess not. Do you have a'preference?

DR, MATTSON: Yes, 5. Those are the pnes we've done
scme thinking on..

Environmental gualifications. I take the title to
mean, how has our horizon widened as a result of Three Mile
Island, in the sense of drawing more equipment into the
environmental gqualifications envelnpe. I think the answer to
that is yes, but at this point we're not able to say which and
to which degree, except to say we continue to have an interest
in multiple classifications of safety grade, instead of the
sort of binary system we have today, of either safety grade or
out of People's Drugstore.

We would put scme things in between, perhaps, instead

of just Class l1l-E or no classification. Do I have Class 2-E

070163
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3=E, 4~E or what have you? Not just for environmental gualifi-

e s e - e et e iy

cations, but alsc, because there are components whcese reliability
is of interest tcday and it was not of so much interest before,
4| where environmental concerns are not the pacing concern.
testability, diversity, redundancy, are things that are

6| provided for safety grade equipment, that perhars there are

7| other categories or classificaticns of egquipment that should

8| have them. And in fact, we speak to them in some of our

9| short-term requirements.

10 | And should we have some systematic way cf categorizing
11} and keeping track of those kinds of equipment?

12‘ New, environmental gqualifications. 1It's not guite

13: clear to me how you set a different set of envircnmental

4| qualifications from the ones we have already, that is, how
15| we would describe a different environment. The environment
16 | we describe today is the environment for which the component
17|| must perform a safety function. So if it's something which

18 | depends upon the steam line break, that has high temperatures

19| but short duration for a steam line break; something that has

20| to survive a loss of coclant accident, it takes a somewhat
i

21| lower but longer temperature.

2 If we would say, the reactor coclant pump or the

23 letdown system or the pressurizer level indicators, for example,

2‘| are more impertant to safety than previously thought, as a
Ace-Federal Reporters, Inc. |

35| result of the Three Mile Island experience, then I think we

SRS % |
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would probably go down the course of saying: well, what kinds
of accidents would these things be impcrtant for, and therefore
what ought their environmental envelcpe to be?

I don't know if this is right or not, but I'll give
you an example. A pressurizer level indicatcr, the transmitter
failed because of lack of environmental gqualification because
it was not classified as safety grade, becauz: .t was indeed
an enlarged loss of coolant accident, to cversimplify. If yocu
decide that that transmitter for the pressurizer level
indicatcr ocught to have environmental gualifications, I den't
think you lcok at environmental gualifications for the double
end of the cold leg bréak. It serves nc useful purpcse
for that.

‘It does serve a useful purpose for a small break.
Small breaks cause a smaller pressure transient, less severe
temperatures, lcwer pressures, what have ycu. How do you
go about selecting an environmental for that kind of equipment,
is, I think, the only question that remains. And I don't have
any answer to it.

Is that the kind of thing you're interested in?

DR. LIPINSKI: You seem to have summarized it,
namely: What are the various accidents that are of interest
in identifying the instrumentation and the systems which have
to functicn in order to follew the accident and mitigate the

accident?
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Should you go back and look at Three Mile Island and
make a List of all the instruments that were in ccntainment,
the svstems that were in containment, that were needed to
follow that accident, or even lcok at that plant today, and
decide what instruments would you like to have functicning
tocday that are not functioning today?

DR. MATTSON: We're coming at it from a different
point than the cne that I just talked to this mcocrning, the way
you just phrased the prcblem. Instrumentation to follow the
course of an accident.

DR. LIPINSKI: That's conly one category. That should
be expanded to include the systems, the pumps, the valves.

DR. MATTSON: Ah, but Reg Guide 1;97 dces include
that. '

DR. LIPINSKI: Not necessarily, by the examples that
are in there. Reg Guide 1.97 touches on it, but it's not
ccmplete. It's based on what happened at Three Mile Island,
Reg Guide 1.97.

DR. MATTSON: All I was suggesting is that you can
come at it from the approcach I was suggesting in a somewhat
rambling way a minute ago, or you could ccme at it from an
approcach that says, a la the 1.27 approach: I don't care
what the accident is or how it proceeds; I want to be able to
understand the nature of the systems and their performance,

no matter which systems inside of containment and probably

576168



- mte 8

32

1| outside of containment. and here's the minimum set cf instru-
2: mentation I need, and I'll give it -- sinca it's scme kind of
1| minimum set, I'll give it scme kind cf super-enviroamental

4| qualifications, make it g>od for any kind of discharge of the
§| primary coolant system inside of containment, for example, and
4| g0 with tha* minimum set, rather than coming at it system by

7| system, accident by accident.

3'l DR. LIPINSKI: I think you've got to go the other

| wav.

10 DR. MATTSON: I think you've got to go both ways.

1" DR, LIPINSXI: What is submerged ncw in seven feet

12| of water in containment that should not have been there in the
13! £irst place, in order tc survive the incident.
14 | .DR., MATTSON: Or should have, if it were going :o be
there, have been gqualified to survive.

DR. LIPINSKI: Was it necessary to submerge it to
17; qualify it for long periods of time? The main reactor coolant

; pumps, all the auxiliary systems that provided service to those
i pumps such that tihicse pumps could be run; the pressurizer
+ 20| heaters, they were shcrting ocut. The electrical connections
21| are not qualified. The level detectors of the pressuri:zer

system, they're gcne.

Scmewhere ycu have to go back, in neot only the big
24f accidents, but the little cnes, and systematically review what's

25} in that containment, what valves we have to contrcl, what

576109
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valves we have to cecntrol, what the pumps need to be, what the
heaters.

DR. MATTSON: No gquestion that we have to do that.
What I was speaking to is that there are two apprcaches con how
to do it and we haven't made up our mind on whether both of
them are needed or one of them are preferable. We're looking
at the problen from both directions at the moment, and clearly
something has to be done along these lines. It's just a gues-
tion of how to go about doing it, te my mind.

DR. LIPINSKI: We locked at it the other way with
Reg Guide l1.97 and we missed with Three Mile Island.

g DR. MATTSON: BREecause 1.97 wasn't implemented. My
point was that, had 1.97 been scmething that couli have been
implemented, had it been ¢uone for Three Mile Island, there
would have been instruments there to provide scme functions
that were lost because they weren't there.

DR. LIPINSKI: Right. But locking at Reg Guide 1.97,
only four instruments are enumerated. The catch phrase is
used that the licensee will analyze these event:z and have
whatever instruments he may deem in addition to.

DR, MATTSON: I'm sorry, yes.

DR. LIPINSKI: All I see is that I would prefer to
see that list lengthened sc that it's not opticnal.

DR. MATTSON: My memory is escaping me. What I

remember seeing in the last few weeks is a list of eguipment,
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instrumentation, puzsuant to Reg Guide 1.97, developed by the
pecple who did the Generic Task A-34, which was drawing to a
close prior to Three Mile Island. That list isn't in the

Reg Guide, you're right. Such a list does exist. Pecple have
been working on it, and that's something we'll touch on at the
end when we give you our status report.

MR. MICHELSON: This questicn of environmental
qualification really contains, as I believe ycu touched on,
possible incidents which are cutside the primary containment.
I believe thcse incidents pertain, even including things
beyci.d the main steam feedwater line breaks, to actual pipe
breaks inside tune auxiliary building. Scme of these breaks
c~uld put the plant .in rather serious trouble.

What are your views cconcerning environmental quali-
fication for the mitigating equipment for such type of an
accident?

DR. MATTSON: We've been locking for several years
now at high-energy and moderate-energy line pipe breaks outside
of containment. There's been difficulty in deciding whether
to be mechanistic or nonmechanistic in the criteria that were
out there. You may recall things like superpipe, guard pipe
and other things that were used for high and moderate-energy
lines outside of containment, to keep them from whipping and
Keep the environmental effects of their breaking from spreading

into the areas cutside containment.
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Ll That in turn led in some designs to the placement of
2! redundant safety equipment right alongside the superpipe. So,
3‘ although you've done some special things to make sure that
4; the environmental effects wouldn't spread, if they did they
5? would get to equipment that was designed to mitigate the very
5 thing that was happening. So you had a causal relationship
; there, although it wasn't mechanistic, that can get yocu in
8 difficulty.
s So there has been a fair amount of work surrounding
10: the guesticn of lccation of safety equipment, lccaticon cf
n ; control rooms, location of instrumentation, separation of
12 redundant safety equipment, what have ycu, in relatioA to high
‘ 132 and moderate energy liqes outside of ccntainment.
14% ~The reguirement is simple. If the environmental effects
15‘ of these breaks can affect safety egquipment that has to function
‘éé in the event of such a break, then the equipment has to be
,7E qualified or relocated; going back to scme plants that slipped
]a; through the CP process and were under construction and require
]92 them to redesign some fair measure for just this problem.
|
2°E MR, V¥ < ‘3LS"N: The difficulty vou get into was the
2IE identifica. . - 11l +*he mitigating equipment from all of the
22§ possible pipe L. 1k m outside the containment and the
23: environmental conditisns produced. This is generally not real
2‘§ readily or well developed cutside of the AE's shop. I'm not
|
Ace-Feders: Seporters, inc.
25; sure what the NRC can even dc. ﬁ'?BM
|
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1 DR. MATTSON: We have been locking at it. But you'r
2|l right, it involves an awful lot of detail. And if somecne

3| doesn't literally trace the lines, trace the electrical lines

L2

4 | and the pneumatic lines and the instrument lines and the
5| high~energy lines, and do that as a matter of detailed design,

e-13 ! it's not possible to solve the problem with this approach.

10
1 |
12
13 |
14
15 |

16 |
|
|
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!
1 MR. MICHELSON: The point I was leading to was that it

would be difficult, if not impossible, for you to review to that

idepth. Therefore, the alternative is for vou to develop better
I

iregulatory guidelines as to how this tvpe of prcblem should be

jhandled.

|
-

I am not convinced that such regulatory guidelines
exist. You need to convince me.

| DR. MATTSON: The revisions of those regulatory guide-

:lines were abcocut to pop out just before Three Mile Island.

|Having been on the task force ever since, I don't know where
|

:they're at. But they're Standard Review Plan 3.641, 3.642. And

if you'd like to know where they're at, why don't you call

' Victor Benaroya.
‘Victor, where are they?

MR. BENAROYA: 1In the last phase of being reconciled
'with other measures. The latest occurrences have delayed the

implementation.

|
i

j DR. MATTSON: The next step with those things will be
|

ito publish them for public comment in the new procedures where

}they g0 out for public comment before they go in the Register.

}Given that we get back to some semblance of order here in the

fcoming weeks, I wouldn't expect that to be much longer.
E MR. BENAROYA: It's almeost finished.

|

1 MR. MICHELSON: 1Is it correct to assume that these

kinds of thoughts are now incorporated in your revision?

| 576178
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f MR. BENAROYA: Yes, they are.
DR. MATTSON: The point I am trying to make is that

thcse kinds of thoughts were arocund before Three Mile Island.

MR. MICHELSON: Yes, but they didn't appear as regu-

latory requirements; therefsore, you didn't appear to know how

|

'well the job was being dcne.

{

: DR. MATTSON: That's because we thought we could
|handle it by separation. We were naive about how well things

| were going to be separated cutside of containment. So we had

to come to a more detailed way of handling it.
You will have to review for yourself whether you think

they'll be etffective or not.

DR. CKRENT: re there any changed thoughts with

|
éregard to what radiaticon field you might want equipment which has
Jto run for a long time in the auxiliary building or some other
building to be qualified for?

DR. MATTSCN: Some thoughts, but not any conclusions.

| Reg Guide 1.89 had been getting a fairly thorough review for

just this point over the last year, as you may recall, the

| looking at the level of radiation qualification for equipment.

There has been some work in DSE, prior to Three Mile Island,

laimed at understanding whether the levels specified in 1.89

i
|

or the kinds of things derived form 1.89 and IEEE 3.174 were

| the right things.
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I kxnow the pecple in Standards responsible for 1.89

VOICE: Right here.
DR. MATTSON: There's not much moving on that at the

mcment, but I have heard pecple express the thought that Three

Mile ought to be factored into that continuing evaulation, and

that's about as far as it's gone.

VOICE: That's right.

DR. MATTSON: The premise there is the TID release
has been the source term for gualifications all along. There 1is
some difference in the way people get from the TID source. term
to the exact kind of radiation and level of radiaticn felt by a

particular component or class of component.

DR. OKRENT: Again, the assumptions you make might

influence ovur requirement. There will be scme systems that have
| to carry radiocactive fluid, and so what they see depends on what
you assume is in the 'fluid. There will be other systems that
were supposedly remote from radi-active fluid. Of course, all

| of ths systems carry radiocactive fluid outside the containment,

by definition, or extensions of the containment or whatever.
Now, if they have enough inherent radiztion resis-

| tance that they can tolerate some event that's mocdest compared

'to what you postulate is inside of containment, then everythiag
|

1 is all right. But if there is scmething that ycu are counting
ton running for a long period of time, that just would really

deteriorate very rapidly and furthermore would be hard to fix.

| 576178
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1] DR. MATTSON: Okay. thought your gquestion was:
2 vAre you looking to change the radiation level?
3] What you're saying is: Are you loocking tc add more
4 gequipment to the equipment you previously designed?
|
5 i DR. OKRENT: I am saying there may be equipment that

é | now has no radiation reguirement at all.

7 DR. MATTSCON: Like reactor cooling pump starting cir
8  cuits?

|
9 1 DR. OKRENT: I am not trying to say there is any

10 | equipment or o identify any. I was just asking.

"y DR. MATTSON: There is, and socme of it should change.

12 DR. OKRENT: Again, the question is phrased not only

13 ' for equipment in the ccntainment.

14 - DR. MATTSON: But cutside the containment also. We

\
13 Etouch on this in the short-term recommendations by reguiring
‘5‘;that process equipment, as distinguished from safety grade equip-
17:

‘ment, in the language of regulations. Those interpretations may

. |

18 ichange when you contrast process eguipment to safety grade

. 19 | equipment.

20 Process equipment that can take radiocactive fluid out-

21 i side of containment and ocur understanding of that happening is
better today than it was before Three Mile Island. For example,

23 | the chemical and volume control system.
i

24

DR. OKRENT: Let me give vou a bad example. I will
Ace-Federal Reporrers, Inc,
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4’ ltry to invent something. I will assume that there is no

|
|
|
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'applicability. You certainly need the DC system. I will guess

L]

. that there is nothing in the DC system that is normally gqualified
, for radiation because you don't expect to have radiaticn in the

|
!battery room. 3ut somebody might put the battery rocm next to

L

|
' the pumps for recirculating water thrcugh the core following th:«
'

5ELOCA. not anticipating significant leaks, et cetera, et cetera.

'Okay?
3. DR. MATTSON: We have two short-term recommendations
|
9zthat go directly to that point: a shielding review outside cf
10 Econtainment, and a leakage review for all systems that could
|
‘i‘pump fluid outside-of containmment. And it's with that kind of
1’ purpose in mind.
’3: The accessibility of the equipment following an adci-
,4 ;dent in which radiocactivity could come in its proximity or the
‘sifunctioning of that equipment, in which high radiation is in
]bgclose proximity. We haven't set any requirements ye+%, but what
) ’7Ewe're doing is asking them to go out and review their design
18ifrom a shielding standpoint and from a leakage standpoint, with
- Wéthat kind of thought in mind.
20% DR. OKRENT: Any more on this topic?
21} (No response.)
221 DR. OKRENT: Do you have a preferred next number?
:3; DR. MATTSCN: I will let you choose the next one.
e 3:; DR. OKRENT: All right. 2 follows l. Generic
25 | O76176
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{ DR. MATTSON: You have to explain to me what you mea
' by that.

| DR. OKRENT: You don't have any gquestions about
safety arising from air systems, I assume?

DR. MATTSON: As a result of Three Mile Island, I
could think of one narrow one. I don t think it's the cne you
ihad in mind. The air system for the containeé air breathing
| apparatus for changing out charccal filters in the auxiliary
?buildinq is not very good, and that kind of falls in the area of
preparation for an accident and will likely be treated in that

|area.

DR. OKRENT: Carl, do you want to menticn a few things?

MR. MICHELSON: One of the things, of course, that

{

did occur at Three Mile Island was the interaction between the

|

jair system and the water system on the demineralizers. That then
|

i
W

'the controlled air systems, particularly where the safety system

opens up the guestion of possible problers with the design of

gis used to control both essential and nonessential egquipment.

| So, then you begin to ask gquestions about design
|philosophy for controlled air systems: Should you be using the
same controlled air system for both essential and nonessential
]equipment? Should you have the same headers, same supplies,
!common air source, common contamination possibilities, and so

forth?

! So, really, what I was hoping to hear woculd be some

- o76178
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tof the basic rules concerning the design of the controlled air
;systems, whatever regulatory guidance has been issued. To my
:kncwledqe, there is very little in this area.

DR. MATTSON: We didn't have any indication at all

|

1

!that that's what you were interested in.

% MR. MICHELSON: That's partly my fault for not having

' given you any time tc write something better docwn.

{ DR. OKRENT: But at the last meeting, if I remember
&cor:ectly, we had an example where water got into an air system
'and froze and negated actuation. And at that time the staff man
i

correctly recalled an incident where a lot of dirt got into an

air system and a lot of isolation valves concurrently didn't

"And so, it's not as if there were no gquestions related

to air systems.

' DR. MATTSON: Victor Benaroya says he's got something
|

jhe knows about that I don't, and he'd like to speak to.

; MR. BENAROYA: The review plan for air systems has
;just been revised to upgrade the requirements for instrumenta-
;uion.

l MR. MICHELSON: Can you tell us a little bit about the
|

revision?

i

MR. BENAROYA: It says, first of all, that all com-

pressors have to be of the nonlubricating form. You have to

oYe17y

vi
lhave regeneration for the humidity to dry the air, and to maintain
|
|
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1
I
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 the humidity in the air. I think thcse are the two kev ones.

~

MR. MICHELSCN: The key prcblem, o

(3 1Y

course, is the
i

3 | fact that in most plants they use the same air source for both

4 Eessential and nonessential equipment, and then provide some means
5 !by which, if a failure of this air source occurs =-- ard g=nerally,
s jthey’re nonseismically qualified -- then scme automatic emer-
7fgency air system starts on as a piggvback, isolates a portion oi

3 ;the air system that's nonqualified and feeds the rest.

9; This involves a lot of interesting problems about the
10 Ireliability of such arrangements and their acceptability under

1 'seismic events and so forth.

‘2t DR. MATTSON: But wait a minute. Zou forget one tﬁinq.
13 If the air system isn't safety grade and you can't use it to
‘4.‘mitigate accidents, and the seismic one is a particularly inter-
13 iesting one, because, vou will recall, we were down here on

|

‘éjGeneric Issue 831, residual heat removal systems, and whether

17 | there should be a safety grade way of getting to cold shutdown
‘8éfollow1ng a design basis earthquake, and air systems were a
lg‘problem there because some of the equipment was needed to get
20 |down from power to cold shutdown. And some ways of handling that
2! land some requirements to get around that problem were propcsed.

The point is that I understand now what the question

23!1‘.5 you're getting at. Doesn't it go to haven't we placed an

24
Ace-Federal Reporters Inc.
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undue emphasis on very stringent, thorough-going requirements

for the so-called "safety grade" equipment needed for design
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i[
|
|

| basis accidents at the expense of r.ot understanding to the

' extent perhaps we should have how systems interact with one
ianother, leading to potential multiple failures or common mcde
iifailures or much lesser events like a stuck-open power-cperated
lrelief valve with potentially greater consecuences because of

|

§this multiplicity of adverse systems interacticns.

| MR. MICHELSON: I think you're touching on the problen
inow. Really, the basic flaw is the ccmmon use of these air
Esystems for both trains of egquipment plus the commeon egquipment
Eand the possibility, for instance, of almost instantaneously

contaminating the ent.re air system.

' DR." MATTSON: It's not a problem between sharing air
jbetween safety grade and nonsafety. 1It's more a problem of the
'air system being the source of common mode failur; to a lot of
iequipment.

| MR. MICHELSON: Because they're sharing the commen air
lsupply.

MR. TEDESCO: Generally, when you have that kxind of

|
|
|
|
|
|
l
|

xcapability between the nonsafety and safety system, you do have
|

:accumulators. They use the air for the nonsafety aspects to
tcharge the accumulators, to develcop on the safety systems.

'? MR. MICHELEON: This is part of what you need tc loock
into.

PROF. KERR: It's interesting that you've pointed up

a problem on how you would -- I don't want us to try to design a

576199
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Tsclution to it.

MR. MICFELSON: All I wanted ¢to do is make sure it's
éunderstood that air systems have some very interesting pctentials.
|

l DR. MATTSON: The point you bring from Three Mile
lIsland, though, is that it's the source of the loss-cf-feedwate:
%transient initiating event. And to the extent that protection
for feedwater transients needs to be increased -- that is, relis
ibility of operations for these transients =-- pecple will be

‘looking, I am sure, in the coming years at how tc decrease the

|
' frequency of loss of feedwater.
‘

MR. MICHELSON: Keep in mind, Roger, what you want tc
look at now is somebecdy, instead of playing around with his air
fsystem on the feedwater line, over on the primary side using a
;local air service outlet to do something that scmehow feeds
'fluid back into that air outlet. You've got to be much, much
%more careful abcut the use of service air to blow things versus
%air to control. 1It's like sticking a soldering iron in the bus.

! PROF. KERR: As long as you say controlled air must
|

ibe dry and clean.

i MR. MATHIS: Free of‘oil. .
' PROF. KERR: You've got it.

: MR. MICHELSON: No, you don't, because the same air is
fused to connect up the piece of equipment that can back feedwater
idirectly into the air system way downstream.

DR. MATTSON: Bill, I would agree with ycu. The same

|
| £7618D
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| criteria that say it ought to be dry and clean, then you should

2 ?have it. If you haven't got a regulatory mechanism to assure
3vi:hat that gets done, then vcu don't have it.
- B } PROF. KERR: That's engineering.
5 ! DR. MATTSON: That's right. That's engineering.
[ | (Laughter.)

!

{

~

MR. MICHELSON: I think the philcsorhy then is that

3 the air used to control egquipment is not used fcr any other

9’purpose. That's the philosophy.

10 PROF. KERR: I guess I have some questions about this.

|

11 | pecause you might be better off if you had good air for both

12 | systems, in which case you have a much more reliable system

|
|

13 |overall. I don't know. That's the reason I am reluctant to
4 fdesign a system this afterncon, because I think it may have
|
15 | implications that might go beyond it.
16 DR. OKRENT: We're not trying to design anything now,

17 |but it's not really clear to me whether in the regulatory process

18 | the staff has gone back to lock at ways in which air systems

‘9§can get ocne into trouble. Let's put it that way.
|

20] PROF. KERR: I would go further and say that it's
!

2! |probably clear that they haven't done that vet.

221 DR. MATTSON: 1It's clear that we haven't. The guestion
&zs: Is that a way at cross-cutting some of these problems? 1Is

24 | that, for example, a way at having a systems direction guestion?
Ace-Federal Reporters, Inc.
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' way -the term "generic items" used to be a buzz word, that the
;staff used, thev're said we're going to study this generically,
;to me it meant that wasn't going to see any answer for quite
ia while. The term "systems interaction" is going to get that
%kind of connotation with me, I am sorry to say.
! PROF. XKZRR: You started it, though.
f DR. OKRENT: Yes, but not with that in mind.

DR. MATTSON: Was =-- you're endorsing each other, you
know. We'wve all had an awful lot of opportunity to sclve this
systems direction problem, and we haven't been able to describe

it yet.

(Laughter.)

T

DR. OKRENT: I don't think there's any problem describ-
fing systems interaction. There was a memo sent in '74 that gave

| lots of examples. So, I just can't agree that =-- there are many

|
'examples that occurred, in fact, before, like the Quod Cities.

|

| DR. MATTSON: Examples, we have. Solutions on how to
{
i

|come at the prcblem is scmething that pecple have been having

trovole with.

|

, DR. OKRENT: Again, if air systems are fine and they

|

]

'can't cause any trouble no matter how badly they fail or whatever,

Nbecause we don't depend on them and they can't in fact fail in
|

' the way we did anticipate, good. And if we know that, that's
€ine. If we haven't loocked, maybe we should lcok. In fact, we

have socme occasions where we know in the past air systems have

S7CLT&
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iled to a failure of safety systems to work. Some of the things

|Beyaroya addressed ar: headed in thet direction: Xeep your

(]

wr

j@assential air systems clean and so forth sc you don't get the

4 |valves sticking, or whatever.

safety grade. That's where our responsibility doesn't go over.

o

!
|
!
i
|
| ) '
5i MR. BENAROYA: Most instrumentation systams are not
|
|

end#l4 <+ /That's the wheole problen.
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DR. OKRENT: That's a good way of putting it, and I

ithink we agree that we maybe have to lock beyond that threshold.

, One
|

thing I think I have heard mentioned -- and it's

!just an icdea of my own -- that in air systems you may have

!dessicates that are not necessarily seismically gqualified, and

|

|in an earthquake you might get a lot of dirt where you didn't

l

MR.

]
i
i
|
]
|
|

anticipate it.

true. But it'

Am T off base?

BENAROYA: There is always a filter downstream of

| the dessicates. Now, the filter is not seismic, either, it's

s a small line. There are no big lines. 1It's

! . : ; : "
| two-inch lines, usually, in those areas. And you have a filter

| that's not very big.

MR'

|
|

‘minute. Very
| £luidized bed
MR.

MR'

MICHELSON: Let's discuss that oﬁe for just a
often, the dessicates operates virtually as a
as the air passes through it,

BENARCYA: Not really.

MICHELSON: It's virtually =--

PROF. KERR: Let's hypothesize that it does.

MR.

seismic event,

MICHELSON: Right. The problem is: During a

you get carryover. There's always a carrvover,

in the dessicate even during normal operation. Eut during a

| seismic event, you start shaking the basket, the carryover,

fyou plug the filterates into the air system. Yes, the fi'ter

|is there. That's the kind of thing you need to lock at.

i

:l
-l
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MR. BENARCYA: We do not need an air system for our
2 ' plan +*o0 shutdown safety.

3 MR. MICHELSON: That's a whole other area that you can

: |

4 igo into detail when you talk about auxiliary feedwater. The

E 5 |question is: Do you or do you not need air? Have you studied
|

4 the effect of loss of air? Have you studied the effect of

| o 5. ——
r}the degrading of air supplies, and that failure modes ©Z va.ves are

3i“°t necessarily closed or cpen?

\

|
|

Qi DR. MATTSON: You've sugcested several alternative wavs
10§tc solve the problem. We've suggested one of those ways in the
1 ipast, which is the eguipment necessary to reach a safe shutdown.
12' MR. MICHELSON: Yes. That's the first and key one you
J3wneed.
14 4 DR. MATTSON: I remind you, the committee sent it back
lsjto us and said den't do it.
16 i DR. OKRENT: Anything more on Item 2?2
17; (No response.)
laii DR. OK T: Let's see, Item 4, I guess, is next:

" 19s fety-related aspects and, really, you might say, interactions

i

20%along the main steam line and feedwater systems, and so forth.
2!5 DR. MATTSON: We couldn't interpret what those words
22§meant.
23; DR. OKRENT: Too cryptic, I suspect.
24; MR. MICHELSON: Dc you want me to hold forth?

Ace-Faderal Reporvers, Inc. |
25! DR. OKRENT: Why don't vou give nim a few comments?

|
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MR. MICHELSCN: I will give you a few comments on that

' one. I guess vou didn't get the outline papers.

|

| There are a number of problems on the secondary side

of the steam generators that have to receive very careful con-

| siderations. One of the first ones, of which I am sure you are

'well aware, is the possibility of overfilling the steam genera-
ftor as the result of ICS failure, which causes the feedwater
pump to go ahead and completely fill the steam generator, which
'you can generally do in something less than a minute.

g This leads to a severe primary side transient, as well

as a fast cooldown on the primary side, and that's one of the

transients tpat we have looked at, but there are a lot of sub-

ﬁtleties associated with it, including the fact that the water

carries on-out intc the main steam line, creates hydraulic dis-

l

‘turbances in the main steam line. Perhaps the main steam line

isn't necessarily designed to even carry water in terms of the
|

' loading on support. It's designed for carrying steam.
So, this is some of what I was hoping to discuss a

 little bit, the basic problem of a safety-related imp’ication

| '

|

asscciated with these main steam line systems.

You alsc get into the problem of what kind of single

wfailure assumptions do you make now in terms of what kinds of

‘things can go on on the secondary side associated with random
jsingle failures on the primary side. That leads to a lot of
z

jinteresting precblems, as well.

| 57615
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t also gets back to the gquestion of the air supplies '©

'these main steam feedwater systems anc electrical supplies and

1
| so forth. So that there is a number of them, but basically the

1
}problem is that of either overfilling or blowing down. In the

case of blcwdown, the question is what assumptions can you make

yconcerning the check valves, either their failure or perhaps

|
they have failed in the open position and don't reclose during

'blowdown.
|

|
|

This leads to the gquestion of multiple steam generatcr
iblowdowns as in the feedwater lines.
So, this is what I thought we were going to get to.

Since you didn't get the summary sheet, I guess it's really

‘unfair tc pursue this very much.
i

DR. MATTSCN: I am trying to think of how you would
|
$

{come at that question. I suspect some of it has to do with

|
gfailure modes and effects of the integrated control system.

|

{That's not an area that we have covered before on any plants.
|

I have been getting into more and more, as pecple have tried to

integrate these controls and protection systems, and B&W is now

required to perform a failure modes and effects andlysis for the

-

integrated control system pursuant to shutdown. That's cne way

to start it.

MR. MICHELSCN: Yes.

DR. MATTSON: It might be that this would be a good

|
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'?evaluation of LERs, and ask the guestion, "What's the frequenc:
;of occurrence in this time frame," and understand whether there
fmight be a need for anticipated transients sort of treatment.
iYou want to come at it in the traditional regulatory way. My
émind-set call on each of these is: I hear what vou're saying:

!
l
l

I see a designer's role here, clearly, on trving to separate ou

!

[

f you're concerned that the designer's role isn't being ful-
y £illed, then what's the regulatory device to come at it.

nd there are two possible regulatory devices =-=-
DR. OKRENT: I will give you a suggestion., There is

|

|

i

ia group called "probability assessment or analysis" or somethinc
l DR. MATTSCON: They're with the assessment staff.

g DR. OKRENT: They're used, some of them, to thinking

{about systems analysis. You have people in various croups in

your division who work with specific systems. You might in

4

|

|

ifact take this area and set up a little group that includes
isomebody who knows, let's say, the electrical systems involved,

|

ﬁsomebody who has a feeling for what I will call the "primary and
{secondary mechanical and thermohydraulic aspects," and scmebody
!

'from the probabilistic assessment area who is used to thinking
iabout systems and how they fail. You may want somebody from the
icontrcl area.

'i And then, let them take this and see what events they
Jcan come up with =-- not a complete set, just a characteristic

set of events, large enough to give vou a feeling for the nature

| t1e199
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yof the problem and so forth. Then I think you will better know

' which way to go.
1

And you will want to ask each utility to do scmething
|or what, but I think -- furthermore, by the way, I think the

|

!

| experience would be useful because you would have scme Cross-

{

|

 fertilization among these pecple, and once having done it in
 this area, you could probably find a half-dozen other areas in
{which you could mix the people.

t
e
D

; DR. MATTSON: Let me generalize on you now. One of
%questions that the task force has to try to wrestle with over
|:he next couple of weeks is: 1Is the compartmentalized cookie=-
cutter approach to technical review, which has been around since
%1975 when the standard review plan was issued and the emphasis

jwas on an expected wave of a bunch of new construction permits
;and standard plants, the proper structure for tcday when the
:cookie-cutters are not in use and the clear need and emphasis
‘Eis of a more retrospective nature and the clear problem is of
an interdisciplinary nature -- that is, the kind of thing that

we're seeing as a result of Three Mile Island are gaps between

the people responsible for operatiocns on the one hand and design

|
|

i iand analysis on the other hand, for example, or a gap between

|
' the control system designer cor reviewer on one hand and the

accident analyzer and accident preparer on the other hand.

|
! I like your suggestion for this particular one. I

don't know, once we get a list of what are the ones that oucht

576198
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1]3t0 be locked at from this perspective, whether this was at the
|
2 top of the list or the bottom of the list, is that a useful =--
3 fdo you think that's a useful approach? Do you as a subcommittee
4 ihave thoughts on that for how the stafi, the technical review

5 |staff, ought to come at these kinds of pro..lems?

You've seen how we've tried to do it with the cross-

o

cut corganization where we had these compartmentalized branches,
8 | narrow disciplines, and then we had the generic issues, now the
unresolved safety issues, where we tcok teams of pecople, drawing

10 |them from the various branches, ard coordinated them with pro-

11 | ject leaders to varying degrees of success.

12 Does this suggest that there cught tc be -- to use

| . . N
13 | the bureaucratic word -- some reorganization for the way we

14 ! solve problems?
|

15 4 DR. OKRENT: Well, I will have to guess vou will have
'$ |a continuing need for some people who are, let's say, all strong,
7 lin control, and have a chance to talk to each other. But if they

9
18 ionly talk to each other all the time, and to the project manager

- ’9¢who is the very generalist, let's say, then you won't get the
20 | interdisciplinary attack of the type we were just discussing,
21 by example.

2 So, I would assume you den't throw away your current

23 | structure of where you group people, but ycu have in scme way

24 |
Ace-Federal Reporters, Inc.
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|
éinclude all of the kinds of people I have mentioned, including
|

‘the systems analysts coming from the event tree, fault tree,
iprobabilistic area, and not necessarily a permarent home for
ésomebody. He may stay in that for a while, then you shift other

|people in. Because, as we see, just around this table, differ-

rent pecple bring in different ideas to the overall problem at

‘hand.

But that's just a quick reacticn.

DR. MATTSON: What I hear is a little bit cf both, is
probably the way.
DR. OKRENT: :(hat's what I would do.

DR. MATTSON: I wonder if we could get back to the

|specific point.

|
i

Carl, is there a piece of paper you could give us that

iwould help us understand it better? We do have a group of peo-

|

|
|ple looking at the question of what kinds of comrinations of

}thinqs cught to be analyzed for training on the one hand and
janother group looking at what kinds of things ought to be

[}

Wchanged on design basis events, which is a different approach to
nit.

MR. MICHELSON: Are you referring now to the guestion
on the safety-related implications of the main steam feedwater?

| DR. MATTSON: Yes.

MR. MICHELSON: I will write a letter on that. I did

thave outlined a number of tcpics, but they are not necessarily
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] fself-explanatory.
2'5 But I think it's a very important area that ycu'd
3 :probably want to look at mocre cleosely.
' 45‘ DR. LIPINSKI: One other aspect. If you postulate a

Siloss of feedwater, of loss of condenser vacuum through leaks in
5 both steam generators in a two-steam generator system, radio-
|

7 |activity in the primary system and atmospheric release, and that
|

3 | cannot be tolerated, the question is: How do you go about
9Timproving the reliability of the system?

10 DR. MATTSON: I understand that.

H CR. ORKRENT: OCkay. I think No. 6 is the next cne:

12 ladverse effects from shear systems.

13 DR. MATTSON: Well, that's an old question in nuclear
14§safety. We didn't know encugh from those words to know what
‘5Eparticular thing you wanted to talk about as a result of Three
‘6!Mile.

‘7! DR. OKRENT: Well, as you have been able to ascertain,

'8 Ino doubt, this particular subcommittee has been asked to take 2

|
ifairly broad look, and so we don't necessarily ask curselves did
|

|
20 | something occur at Three Mile Island, in order to ask ourselves

19

i . . S .
21'whether it might be relevant to possible significant improvement

22¢in reactor scfety. Okay?

22 Now, there may have been scme events at Three Mile

24 I1sland where systems were shared and an accident in one plant
Ace-Federal Reporters, Inc. |
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could adversely affect the other. In other words, vou could have
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'3 /is you cannot have simultanecus ECCS actuation both plants at

14

15 |designed for it; it's designed to accommodate the ECCS load in

16

18

9

20

21

22

|
|

a situation, I think, and I don't know whether it was at Three

' Mile Island or nct, but where ycu could conceive a radioactivity

i

|
|

i
i
|

|

1

|

leak in one plant leading to a loss of vour ability to maintain
decay heat removal long term in the other.

Again, I don't know whether that was there or in scme
cther plants. But that's one example.

There was a recent example that, in fact, arcse out of

Three Mile Island here at Point Beach, in trying to loock at the

| Westinghouse systems where they used to have a requirement that
n‘

level and pressure to actuate ECCS where there was a suggestion
for change, where at Pcint Beach, where, if I recall correctly,

they share one diesel between the two plants, the design basis

lonce. You overload the diesel system with that. 1It's not

|

!

)

|
|
|
|

|

.!

|one and decay heat removal in the other.

I think that's not the only pair of reactors where
there is a swing diesel with this kind of function. In fact,
in looking through the requests for this change, I think they

found that they might not become -- it might not be so improbable

| there'd ever be a call for both ECCS systems to he actuated as

one would like.

And there are some changes made from the original

|intent in the electronics so that specifically there they didn't

get into a high-probability situation calling on ECCS actuation

-50108
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|
|
|
| for both reactors at once.
%

But it raises a gquestion, for example: Is a shared

3 ;diesel iike th.is a condition which poses a sufficiently high
- |

4‘;probabilit, loss of all AC power? 1In other words, when you have

J S‘itwo plants sharing a diesel this way, is the likelihood that

|
6 you will be calling on the swing diesel to do %too much too large,

7 1or has anybody locked to see if it's acceptably small, or howevex
iyou want to do it, however you want to word it. Even though you
| know within the single failure criteria it's all right, I think
10 iwe're looking beyond what the single failure criterion permits.
i So, that's another kind of example of where cne might

121 lock at shared facilities, and I think, as you go back and look,

©y

d#15 | there may still be cthers.

14 |
15
16 |

17

18 ||
19

20

22
23 |
24
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DR. MATTSON: O©On that particular one, I'm trying to
figure out which way to generalize your guestion. A gquestion
of that particular sharing I recall being discussed at the
time of licensing. Now, that was without the benefit of
reliability approaches and the sort of things we're now seeing
in the reactor safety systems. Their capabilities seemed to
be more, in those days, to come at it with a guantitative
degree.

€ for that particular one, the station blackout

unresolved safety issue, is cne that will speak tc that. Aas I

(r

understand the apprcach that's being used in station blackout,
it's analogous to the concept, to the approach used in ATWS:
a; £ind ocut how reliable the systems are and decide whether
something. ought to be done éo increase that reliability, using
tocols like reactcr safety studies.

But that doesn't really get at vour guestion. I'm
giving that as an example of how sharing can get you into
difficulty in ways you might nct have thought of before.
Clearly, there's been no broad look at that gquestion.

DR. OKRENT: I don't even kaow whether you would
pick that up in your station blackout lock, because it depended,
again, on what you assume, given a station blackout. In fact,
in the station blackout =--

DR. MATTSCN: 7Twc steps. The first step is to

figure cut the likelihocd of station blackout, since station
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blackcut involves the lcss of a diesel, ycu have to locok at the
likelihocd cof the loss of a diesel in varicus configurations,
not cnly the configuraticn where it's sitting there and nct
called upcn, because both plants are at power.

DR. OKRENT: It may be at Pcint Beach that the
power-cperated relief valves are not seismically gqualified.
I'll assume that's the case. They might, in fact, be cpened
by an earthguake. You lose cff-site power. VYou would get a

ignal from both of them for initiating ECCS. Bu:t I'm not
sure, there may be more probable events. But when ycu lcok
now, let's say, in the new light or where you just don't stay
with the single failure criterion, however ycu want to put it.
Again, I am just asking whether--

.

.DR. MATTSON: Well, cone of the questicns is, if you

now say you don't want to live with the single failure criterion,

it doesn't make you that uncomfortable any mcre, then what do
you want to put in its place. And what you put in its place
is scme other way of reviewinc the assurance of reliability of
performance of function.

And possibly one aspect of that could be scme measure
of the goodness of sharing or the badness of shs.ing. Is that
the kind of thing that vou're suggesting, that cne way to lock
beyond the single failure criterion is to cresscut it from a
shared systems standpoint, sort of a retrcspective reliability

assessment?
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DR. OKRENT: I guess you could say that. I'm

generalizing the term, because sometimes you have systems
that seemingly are separate, but they may be in the same
building. I'm using it in a scmewhat general term, at least
at ths moment.

DR. MARK: Dave, I heard scme of what's been said
here. I den't see any seassn whatever why Ruger shculd be
apclogetic about the fact that this shared diesel problem was
locked at pre-RSS. The means of looking at it then were just
as good as they are now or as they have been since, if it was
in fact locked at.

DR. OKRENT: ©Ch, in fact it was, and it was talked

about.

.DR. MARK: The fact that there's been a reactor
safety study doesn't mean that there's been a great new light
shed con the way of estimating the prcbabilities. The only
guestion is, were the probabilities estimated.

DR. MATTSON: I wasn't trying to suggest it.

DR. MARK: You suggested -- you sounded apologetic ==~
in the early days, before we had all that wonderful machinery
to look at it with.

DR. MATTSON: Befcre you came in, Dave had been
talking about, were traditional things like the single failure
eriterion gocd enough for assuring.

DR. MARK: That's a slightly different question.
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DR. MATTSON: And he brought up, when we were talking

abcut shared system, scmething that bothered him in the sense
of, was reliability assured well enocugh by things like a
single failure criteria for shared systems. And I meant to say
-- what I was trying to say was, we have tools today tc lcok
at that guestion that we didn't have back when we #2alt with
the particular example that he's talking abcut.

DR. MARK: There were some pretty damn gced tcools
back then, tce.

DR. MATTSON: But that's a different guestion than
what was asked in those days.

. CKRENT:' Actually, I must confess I was not

displeased, in a sense, to read about Point Beach, because I
was uncomfortable back when we acgreed to swing a diesel.
Because it's never been clear to me that yocu couldn't get the
ECCS signal from both plants at once. Well, the earthguake
was always a pessibility. But here was a case where, in an
effort to fix something because cf TMI, we almecst rewired it
to make it a relatively prcbable event.

It's just an example that these things can occur,
you know. But I think the guestion I'm raising =--

DR. MATTSON: Maybe you remember something from
Three Mile I don't. Your passing reference just went by our
heads.

DR. OKRENT: ©No, no. Again, there were instructions
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,! that went out to Westinghouse vendors =-- not vendors,

2} Westinghouse NSSS owners, to no longer use the recuirement for
3 pressurizer level and pressurizer pressure fcr ECCS actuation.
4f Once they got into the process of changing Point Beach and nct
. 5§ do that any more, they almest cot into a path where there

¢|| became a relatively high probability of calling on the cne

9| diesel for both plants for ECCS. Okay?

8 So this was the sort of thing that's a scmewhat

9| interesting twist. Well, the intent is to raise this question
)oi of shared systems in a broad way. At least somebecdy initiate

11| a look. It's probably, at least I hope, one of the lesser

12| important ones I have to say. I hope this; I don't know.

,3: I think we've covered 1 through 7. Are there any

14| more comments on these?

15 (No response.)

16 If net, I suppcse that before we begin, then, on the

17/| report of the Lessons Learned Task Force, we take a ten-minute

1a|| break, since then we'll have a two and a half hour presentation.

i 19 | (Briet recess.)
- zoi . DR. OKRENT: This meeting will reconvene.
21; Dr. Mattson?
ggi DR. MATTSON: What I hope tn give you today is a

23i| status report on where Lesscons lLearned is. Basically, the

24!| position is that we have in the typewriter for distribution

Ace-Federsl Reporters, inc. |
| 25| the first of next week a short-term report and set of
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recommendations. This will be cne of two repcrts for the

task force, the other being a final report on or about
September lst, at which point we run out of work.

I'll summarize today the kinds of things we've locked
at, the approach we've taken on making our decisions as to
what's important to do in the short term as opposed to what
we can afford to lock at a little longer, alsc some things
that we think are well beyond the task force and its charter
for eventual resolution, because of other groups that are
studying scme of these same problems from a different perspec-
tive, probably requiring some long-term Commissicn rulemaking
or a basic change in approaches to some of these problems.

And tﬁe decisicns will just gave to wait until some of those
other perspectives are heard from.

The set of recommendations was develoved from the
standpoint of assuring safety of plants presently in cperation
and those cases pending near-term licensing decision, that is,
those cases about to go in operation and those whose review is
otherwise completed and is pending before a hearing bcard,
construction permit stage.

So, to say that succinctly, we believe that the set
of recommendctions that I will describe tcday are both
necessary and sufficient for continued operaticn of light water
reactors or the granting of operating licenses between now a-

the first of the year, where the first of the vear is chosen
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on the basis of when we suspect further study may show other
things to be necessary, rather than from the standpoint of
something specific we've identified for plants with decision
dates after the first of the year.

(Slide.)

The Task Force started in late May, people from NRR
predominantly, From cother offices, the executive legal directo:
was represented; Standards Develcpment, Inspecticn & Enforcement.
The scope is limited to the reacter licensing areas, that is,
the scope of nuclear reactor regulation, and does not include
other broader responsibilities of the Ccmmission.

So we are cocordinating those in our interest, with
other groups locking at these broader problems raised by
Three Mile Island. Examples are: the Emergency Preparedness
Task Force of the Executive Director's Forum, the ongoing I&E
investigaticn of the accident, and a recently initiated I&E
lessons learned sort of activity which parallels the NRR
activity.

We are helping to review and develop NRR peositions
on standards and research program changes related to Three
Mile Island, and we're coordinating with the ongoing licensing
functions, beth by Bulletins & Orders Task Force for operating
plants, Three Mile Island, and the normal DPM, BSS kind of
review fcr pending OLs.

We had opportunity to talk with several of the
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industry groups that are working in this area: the Edison
Electric Institute's Ad Hoc Steering Committee, the Nuclear
Safety Analysis Center that's been recently formed by EPRI,
the Atomic Industrial Forum's Steering Committee on Three Mile
Island activities.

In addition, we are serving as a sort of oversight
function for a number of Three Mile Island-related generic
activities that are going con inside of NRR. The Quality
Assurance Branch has under way a study and develcpment of new
criteria for licensee technical qualifications. The Operator
Licensing Branch has a rather thorough study under way and
scme recormendations about to be made on short-term changes in
cperator training and licensing requirements.

*Both of these branches are working with the ANS-3
Committee, which has recently reconstituted itself with an
eye toward revising the ANS-3 standards dealing with gualifica-
tions and training.

We have also initiated some work on Regulatory
Guide 1.97 that I'll describe in a little more detail later.
It's actually a three-phased aproach to revision of that guide
treating instrumentation to follow the course of the accident.
We, of course, are keeping track of Steve Hanauer and the
unresolved safety issues gquesticns, as we sae things from
Three Mile Island coming to be factored into standards programs

for treatment of unresolved satcty issues. And we will be
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advising Mr. Denton on ways to staff and organize and develop
his licensee event report evaluation functicn that has been
formed as a result of the actiocns taken by the executive direc-
tor following a report of the task force that he formed several
months ago.

(Slide.)

The task force started by trying to gather from a
variety of scurces all the things that pecple were saying were
the important lessons from Three Mile Island. We started with
the many and tried to sort down to the few that were important,
urgent, of higher priority. Examples of places we lcoked wers,
of course, the ACRS recommendations, the NREG-0560, the
Tedesca report on feedwater transients in B&W machines, the
I&E investigation, Congressicnal hearings. Commissioners have
generated a number of ideas con their own. The Commission has
directed a number of specific things to be dcne. The
Presidential Commission hearings have generated ideas and
thoughts.

We broadly solicited input from individual staff
members inside the Office of Nuclear Reactor Regulation. And,
of course, we get cards and letters by the dozens from pecple
outside the NRC, unsclicited things from private citizens or
corporate representatives, a wide spectrum of pecple.

We tried to separate, from all of those socurces, the

ideas for action that were important in the short-term. And
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since we tried to define a set ¢f short-term actions of a sort
that provide immediate substantial additional protectiocon
required for public health and safety, those were careiully
chosen, of course --they come from the regula‘’ions --separating
those from the longer-term actions where further study is
required before it's clear whether additional things need to be
done or areas where fundamental questicns, fundamental policy
issues or regulatory issues have been raised piecemeal or
Narrow solutions at this point are likely to not satisfy the
need or are likely to be overturned as further study gces on
toward these mcre fundamental problems.

We separated these issues in the task force by voting
on them. A two-thirds majcéity of people present in the room
is generailly what we fcllowed, trying to pay some atténtion to
whether it was a guorum. All of our reccmmendations are
majority opinions save cne, which I will describe in more
detail later.

DR. MARK: This being your own opinicn?

(Laughter.)

DR. MATTSON: As a matter of fact.

(Slide.)

I think this slide's important, because we need to
recognize that not everything about Three Mile Island -- that

is, the specifics of what happened, how it happened and why

it happened -- is understcod at this pcint. There are
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ongoing investigations, there are engineering evaluaticons that
are not yet complete, one inside the NRC, another one being
performed by the Nuclear Safety Analysis Center pecple in
California, and I'm sure others that we'll hear of later.

But based on the informaticon that we have tcday, we
understand four contributors to the accident. We've talked to
ycu about the first three before. Since the fourth cone was
implicit, we decided we'd put that one up on the slide, that
is, errocrs in design, equipment performance, humans, and the
regulatory process.

Cperating on that understanding of the accident =--

DR. MARK: Roger, I am kind of on a kick of some
sort. You listed four things =-- design -- I've forgotten wha;
they were. They were all up éhere.

But why the regulatory? Design, equipment malfunc-
tion, human errors and regulatory.

Now, I don't recognize in that list a thing which
strikes me as being of really basic importance, and that is
the question of the cazpability of one man, one conscious,
intense, concerned human being, to cope with what he had to
cope with. And that isn't equipment malfunction, it isn't
design, it isn't human errors, and it's got nothing whatever
to do with regulatery. And I think it has everything to do
with what happened.

MR, MATHIS: 1It's got a lot to do with design.
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DR. MATTSON: It also has to do with human error.
It depends on what you mean by human error.

DR. MARK: Human errcor is not when a fellow is so
assaulted from this side and that side that he dcesn't know
which way to turn.

DR, MATTSON: I would include in human error the
possibility that pecple were called upon more than what they
were capable of dcing or trained to do.

DR. MARK: Okay. I think it deserves 1 slightly
different description. And it is also so close to being.
central that you could almost drop the rest of it.

DR. MATTSON: I den't know that I'd agree with your
conclusion. But I agree that it's a very important point.

-DR. MARK: All right, good encugh. %

DR. MATTSON: Training we'd put under human errcr.

DR. LIPINSKI: But you talked toc those operators.

They followed their training and they kept that pressurizer
from going solid. Whether their training was ccrrect is some-
thing else. They didn't make an error. They did as they were
told. . .

DR. MATTSON: I'd put that one both on the regulatory
side and in the human error category.

DR. MARK: I wish you would give it more specific
recognition. The confusion =--

DR. THEOFANOUS: How about "human factors"?
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DR. MARK: The confusion that was imposed on those
people should be reduced.

PRCF. KERR: Could you just call it chacs?

(Laughter.)

DR. MARK: You see, operator training might help you
driving on the L.A, Freeway in the good 0ld days when gas was
available. But it isn't enough.

DR. THEOFANOUS: O©h, we have plenty of gas.

(Slide.)

DR. MATTSON: Okay. With the prescriptions on our
scope that I described and with the understanding of where the
causes and contributors were, we come up with a list like this
of the kinds of things that we're locking at. 'I don't want
to spend 3 lot of time elaborating on this, because you will
see as I go on the kinds of things that can flow from that.

One ought to note some ocmissions, some of a broad
character -~ for example, what is the NRC role in an accident,
is the kind of questicn that is bevond the sccpe of the Lessons
Learned Task Force. It does influence scme of the things we
might recommend, and so some of cur recommendations will be
parametric in nature, depending upon what that role eventually
sorts out to be.

DR. CKRENT: 1Is there a task force on that?

DR. MATTSON: The NRC Special Inguiry is addressing

that question, as is the President's Commission on
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I Three Mile Island.

; DR. OKRENT: Within the NRC, it's only the NRC at
3 | the moment?

DR. MATTSON: Yes.

S| Siting questions are not being handled by the

4| Lessons Learned Task Force. As we see things of a siting

7| nature, there is a standard ccmmittee con siting policy, which

g8 | has been develrping a statement of NRC siting policy, and

9| Three Mil: Island-related questions will be referred and are

10| being referred to that standing committee.
1, DR. OKRENT: 1Is that a new standing ccmmittee?
{
12| DR. MATTSON: It's the Muller group. Dan Muller

13| is the head of it. It's been around for some months, maybe a
14| year almost.

15 | DR. OKRENT: 1Is this the group that's been developing
16 | propcsed changes in the regulations?

DR. MATTSON: Yes.

DR. OKRENT: Okay. So previocusly I would say they
19| were addressing a different type cf guestion.

DR. MATTSON: Sabotage is not being treated in the
21 | Lesscons Learned activities. The engineering evaluation of the
22 | accident is not being done by Lessons Learned; it's being done
235 by the NRC Special Inquiry. And off-site emergency prepared-

24| ness, as I menticned earlier, is being handled by the B&CJ.Task
Aa#a.ulumumlm{
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(Slide.)

With the recommendations that we've made, with the
implementation of the recommendations that we've made and the
present werk of the Bulletins & Orders Task Force implementing
the things that have been described in the bulletins and order:
we think present coperations can continue and that licensing
can continue. You will notice that some of our recommendations,
when the report is issued next wee!., allow implementation of
the change after licensing, although the commitment to make the
changes is reguired now. ;

Some of the implementation extends beyond power

operation, the initiation of power operaticn of the gplant.

(Slide.)

.That slide essentially says what I've just said. And
with all that as background, I'll try to take you through the
short-term recommendations.

(Slide.)

They come in two general categories: operations on
one hand, and design analysis on the other. We'll start with
the operations recommendations. There are three general ones
we've already defined specifically, which you see up there.

First, reactor operaticons management, the first
bullet, tc define and implement command anéd control functions.
It's the task force view that the responsibilities of command

and control were not clearly understood or carried cut in the
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Three Mile Island accident, for a variety of reascons, perhaps.
But as we look more generally at, is the reactcor command and
control function being carried cut in other plants today, whose
normal operations are under emergency situaticns, the answer we
come up with is we haven't high assurance cf that. We would
like to increase cur assurance.

DR. MARK: Does this imply that there should be an
extra guy milling about or that there is somebody who has this
more clearly in mind?

DR. MATTSON: What we want to do is establish the
senior reactor coperator as the command function and relieve him
cf some other duties which we understand have accrued tc these
shift supervisor type people down thrcugh the vears, adminis-
trative duties, things other than being in command and control
of reactor operations as a continuing matter while he's ¢n
shift; require this commander, if you will, to be in the
control room unless replaced by a designated replacement of
the command function; and to specify both up and down from
that individual clear lines of authority and responsibilitr.

* DR. MARK: But it mi~ht be the same number of pecple,
|
with slightly different assignments, or not? |

DR. MATTSON: There may be cases in multiple reactor
plants where this function is currently carried out by one
individual for two units. And under our recommendation, that

individual would have to be doubled. There'd have to be cne
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in each control room.

So, except for that possibility, this particular
recommendation dcesn't add anything. There may be an indirect
influence on a number of peocple, in the sense that if this
person can't do administrative things while he's on shift and
those administrative things need to be dcone in that same time
period, then perhaps administrative assistants or other
management pecple would have to be added to carry forth with
that function.

MR. MICHELSON: Rcger, if this gentleman is really
the commander, then how about the higher-level engineering
and supervisory people in the ceneral area? Can they make
decisicons and tell him to do it, or is he really the commander?

*DR. MATTSCN: What we say in the recocmmendation is
that we want his decision authority up and down to be clearly
specified for him by senior management of the utility operation,
We have not at this point prescribed hcow the management
organization should function, but that the man understand
clearly what his responsibilities are, what decisions he's to
make, who he reports to and is acccuntable to, and who can
countermand his actions -- the sort of thing that you described.

MP. MICHELSON: You don't envision him vet as the
captain of the ship, then?

DR. MATTSON: No, because ycu will see when we get

into some other things that we're going to have the execution
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of the emergency functions off-site and the hands-on control
of subordinates cutside the ccntrol room rests in other people.
So he has the command function for the operation and manipula-
ticn of the controls, but he doesn't have overall captain-like
responsibilities for the entire site.

MR. MICHELSON: Sc this doesn't necessarily address
the problems of TMI, wherein there was some difficulty with
the division of ideas and then, you kncw, who was really in
charge. The operatcrs were taking their instructions, appa-
rently, from more than one perscon.

DR. MATTSCN: It does address that guestion. It
does require-.that this is the man that makes that decision.
But you also have to address from whence does he get his advice
and reccmmendations and what are the authorities‘of superior
peocple in management with respect to those operations as an
ongoing matter.

It's especially important, I suspect, for an
accident like Three Mile Island, where the time scale is
considerably stretched out, which is really one of the primary
sources of the confusion in the NRC role in the course of the
accident., Had it been a design basis accident of the tradi-
tional sort, there wouldn't have been time for us to get
involved in the way we became involved.

DR. MARK: I think these remarks are on Item 1 up

there. On Item 2 yvou want to limit the control room access.

o76<13
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Are you saying at TMI there were tco many pecple in there?

DR. MATTSON: Yeah.

DR. MARK: There were also people who wanted to get
in and couldn't, anéd who should have gotten in and couldn't.

DR. MATTSON: That's the pecint of the recommendatiocn
when we get down there, Carsocn. Let me get down through there

DR. MARK: I'm sorry, I didn't mean to jump the gun
here.

DR. MATTSON: The second cone under reactor operations
management is that we recommend that a shift safety engineer
be required for each station. That is, a multiple unit station
would have cne of these pecople on shift, not necessarily in
the control room but accessible to the control room, on call,
who would report in an emergency situation, which would be
defined by the management under this commanc and control
function, report as a sort of deputy to the cocmmand function
in the contreol room.

New, the requiremants that we will place on the
qualificaticns of this shift safety engineer are that he have
an engineering degree or equivalent -- and the equivalent would
be stated in terms of operaticns experience and training,
including training at the university level, the college level,
in systems engineering, nuclear engineering, and that within
one year of the time these people are reguired to ke on beoard

serving this function, thev have completed the training
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required of a senior reactor cperater; not necessarily that

2| they be licensed as a senior reactcor operator, but that they
31 have attained the same training.
. 4i We also speak in a recommendaticn vein to the normal
. Sé duties of a person who would be the designated shift safety
6! engineer, that is, his duties during normal operations, which

7| would have to do with an engineering oversight cf the cperation
8/ of the plant, wherein, for example, the senior reactor cperator

91 may lock at a resin transfer in the seccndary system from an

10| equipment standpoint and a management standpoint, the shift
{
”: safety engineer and his counterparts cn other shifts would
12| have been locking at that action days in advance or hours, if

13| necessary, from an overall plant reliability, overall plant

14 | engineering standpoint.

| logging and subordinate turnover proced.res for technicians
Ace-Federal Reporters, Inc. |

|
‘5; Also, duties having to do with operating experience
“i feedback from that plant and other plants of similar design,

‘ ‘7} perhaps eventually growing into a cadre of pecple that each
‘3i operate the plant responsible for LER feedback, the counterparﬁ
‘9§ to the regulatory role of operating experience.
3°§ Finally, in operations management, the definition
2‘; and implementation of the shift turnover procedure, the
2 checklist approach, from one senior reactor operator to the
23; next senior reactor operator at the time of shift change, plus
2

a

and auxiliary operatcrs for the kinds of problems that ycu
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see when maintenance or testing is begun on one shift and
not completed until the next sh.‘t, and assuring that the
information is passed.

PROF. KERR: The shift safety engineer implies that
there will be one available for each shift?

DR. MATTSON: Yes, on-site.

PROF. XERR: This person's responsibilities are
being defined or have been defined =-- are thev going to be
sort of ‘cose?

DR. MATTSON: His normal responsibilities will be
locsely defined, as suggested at this junctur=z.

PROF. KERR: for example, could he be the plant
superintendent for some shift?

-DR. MATTSON: I guess I haven't thought throuch that
question of could he be the plant superintendent, because that
places him in a difficult position. In normal operations he
would be a senior manager to the shift supervisor, but in an
accident situation, where he was providing the engineering
assistance to the shift supervisor, who has the command func-
tion in the control room, he'd be subordinate.

We had more in mind that he might be mcre on the
normal engineering staff of the utility, reporting through,
under normal circumstances, an engineering management crganiza-
tion. But in the event of a transient or an accident or scme

emergency situation, he wculd immediately assume another hat
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|
13 and report as this technical adviser cum deputy tc the senior
| reactor operator.

3 | PROF. KERR: Being shift safety engineer is not the
4|| only thing he has to do.

DR. MATTCON: That's right.

5 DR. CATTCN: And he's not a part of the cperations

7! side of the house.

3 DR. MATTSON: We're not requiring that he be; only

9é under emergency situations.

10? DR. CATTON: As I understood it, cne of the problems
n % was the separation of the engineering function from the

lzi operations functicn., It doesn't sound to me like this addresses
1ai that problem. 1

14! ,DR. MATTSON: It sounds to me like it dces. It

15; makes pecple go across that interface. If he's going to make
16 || people assume these emergency functions, cf course, he has to
17!| be trained in them, he has to be drilled in them, he has to

18|| have a coccrdinative capability with these people day in and
19‘ day out, interacting with the shift safety engineer on all

20| sorts of operations problems, but with his engineering view=-
21| point. So I think it doces go to that question, and that's one

22| of the reascns that we haven't come down hard on reccmmending

23|| that he be a part of the cperations crganization necessarily.

24 DR. OKRENT: How many reactcers are running now?
A.Jnuunnuumlmﬁ
25 DR. MATTSON: 70.
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DR. CKRENT: Hcw many stations?
DR. MATTSON: 50. Five shifts is 250 people.

DR. OKRENT: Do 250 people exist who qualify for the

pesition?

DR. MATTSON: Yes, except the SRO training recuire-
ment.

DR. OKRENT: (aat are the quaiifications, in your
opinion?

DR. MATTSON: Let's see, how did we state it? A
bachelor's degree in engineering =-=-

VOICE: A related engineering field, or the egquivalent,
being six years operations, two years of which would be
superviscry capacity, plus a year of engineering, university-
level training.

DR. OKRENT: .I've seen a lct of graduates from
college, including some with master's degrees and even Ph.D.'s,'
who were 1in fact very intelligent &and very gocd in what
they'd done, but they wouldn't have the breadth of knowledge
that I would envisage I'd want for this shift safety engineer.
In fact, it's not even c%vious to me that the first thing I
would have them do is learn how to be a reactor cperator. It
might be the first thing I'd want him to lears: was how did the
reactor perform and what, you know, were really all of the
system's behavior characteristics from the designer's point of

view, and so forth and so on.
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DR. MATTSON:
haven't come to a way to cieverly describe that kind of gerson.

We think it's important to start now to intrcduce the engineer-

84

I agree with what you're saying. We

ing function in the control room or in close proximity to the

control room, in the way I've described.

We're geoing to have

to lcok to others, like the ANS gualifications standards

writers and the Quality Assurance Branch, Operator Licensing

Branch, over a lcnger period of time,

generally accepted standards for these people.

to come to uniform and

But given that

that takes scme time to articulate, we've chosen to just go

with a general engineering expestise type of requirement and

ask that thcse people ke in these duties by January 1, 1980,

and have the ==

.DR. MARK: When?
DR. MATTSON: January 1, 1980.
PROF. KERR:

be needed?

DR. MATTSON:

How many people did you calculate would

250.

I”WF--.IQ
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DR. MARKt This i{s an additional persen per clant
by January 1, 1¥807?

DR. MATTSONs Yes, sir.

MR. MATHIS: That will be tough.

DR. MATTSON: Most of these people will not te new
hires,

PROF. KERRt Most of the peoprle you want on this
kind of job are not people whe do shift work, so you’re
going to have to pgrovide scme extra incentive of some kind
for them to do shift work for them to be good.

It will take a lot of moaey, if they haven’t got
the jobs available,

DR. OKRENT: Money makes pilots fly at night.

(Laugnter.) '

PROF. KERR: And they get a lot of time off during
the day. -

MR. MATHIS: [t’s going to be a tough job, Roger.

PROF., KERR: [If you totalled the pilots”’ hours,
it’s not five, it’s about double that number per plane,
Maybe that’s what has to be done?

DR. OKRENTs [ think the idea, in fact, is a good
one. [ think the qualifications that you’re proposing are
not adequate for the job and as an ANS member [ feel
perfectly free to suggest that {t’s not appropriate to wait

for the ANS to develop the qualifications.
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kap 1 DR. MATTSONs [ diagn’t mean to imply that, but
2 through those kinds of vehicles and our own stimulation by
3 that ki 4 of thinking I think we can gt to those kinuds of
B stangdards very soon.
5 PROF. KZRRs What you want is to have engineering
: 6 know=how avajlable when it’s needed, and in order to get
7 that you have concluded that thers2 has to be soma2body
-] avajilable in the plant, 24 hours a day.
v Is that it
10 DR. MATTSONS: Yes.

1 PROF. KERR®* [t isn’t a 24-hour=-a=day man in the

12 plant that you want., You want the knowhow there when you need it.

13 DR. OKRENT: Money makes pilots fly at night.
14 (Laughter.)
15 PROF. KERR®t Ancd they get a lot of time off during

16 the day. °

17 MR. MATHIS® [t’s going to be a tough job, Roger.
¥ PROF. KERRt [f you totalled the pilots’ hours,
19 it’s not five, it’s about double that number per plane.

20 Maybe that’s what has to be done?

21 CR. OKRENT®: [ think the idea, in fact, is a good
22 one. I think the qualifications that you’re proposing are

23 not adequate for the Jjob and as an ANS member [ feel

24 perfectly free to suggost that it’s not appropriate to wait

25 for the ANS to develop the qualifications.
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kan | going to be used, the talent for which you want nin.

2 DRe MATTSON®s [ den’t think so. [ think that
3 there are meaningful things that he can be occupying himself

. - with other than emergencies in the control room. Even
S though {t’s the micdle of the night.

g é PROF. KERRt [’m talking about the talent for
7 which you want him, most of the time will not be used for
8 that purpose.,
¥ CR. MATTSON: 3But if he’s doing the right things
10 off the shift, then he’s helping to assure that the times
1 that he’s needed in a crisis situation in the control rocom
12 don’t occur as this engineering operation’s viswgoint of
13 actions that are taken day-in and day=-cut that don’t come to
I; a negative happening months or yeérs down the road, the kind'.
15 of things that are done wfth maintenance and replacement
16 equipment year-in ana year-out in engineering of the plant.
17 PROF. KERR®* Would you anticipate, then, in an
& accident of the duration, say, two or three minutes, that
Iy this man would be useful?
20 DR. MATTSON: [In two or three minutes ne might not
21 even e in there, but within ten minutes he would b2 in

22 there. And yes, [ think he would. And {t goes to the kind
23 of thing that we’ve spent a lot of time talking to you about
24 over the last couple of months, that is having a command and

25 control capability in the control rcom to effectively
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intervene in the course of an accident that {sn’t going by
the books.

Carl comes at it from an angle of well, tell them
not only what to do but what not to do. But both of those
things are limited by your abjility to project,

PROF. KZRR®t You’re not talking acout an
operater. You’re talking about a safety engineer,

DR MATTSONS COver the long term, I think [ may be
talking abocut an operator tco, you know, 1he asscciated
things going on are increasing the capability.

PROF. KERRt If you’re talking about an operator,
then that’s another conversation.

DR. MATTSON: Let me finish the thought, decause I
failed to mention this and it’s important, It may very well
be that a year from now or two years from ncw or three years
from now ‘a requirement for a senior reactor operator is that
he holc an engineering degree.

The industry has announced the formation of the
Nuclear Operations [nstitute for the generation of
standards, the conductor training, the sort of third-party
inspection and auditing ¢f nuclear operations. The
Commission has directed the operator licensing branch people
to develop increasing requirements for reactor operators.

We look at the experience of the people like the

Navy where Naval operators in @ comparable position to the
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kKap I SRO or all college graduates,
i PROF. XERR* The trouble is because this nay be
3 Just an interim situation.
. 4 DR. MATTSON: Yes, and one acceptable way to meet
5 this, in my judgment, is for the shift safety engineer and
. 6 the SRO to be cthe same person. [ don’t see any reason that
7 that sihculd be outlawed. I[f you have an SRO with the right
& engineering systems understanding ==
¥ PROF. KERRt [ agree with what was written, It
10 says “and.," Had you written it to have the SRO be a shift
1 safely engineer that would have a flexibility of which [ was
12 unaware.,
13 - DR. MATTSON: That flexibility is built ints the
I 4 recommendation o
15 MR. MICHELSON®* Roger, I[“m still not clear what
16 you’re gaining, what you think you’re gaining with the shift
17 safety engineer. Wasn’t there the equivalent of several
18 shift safety engineers in the control room at TMI within an
19 hour or &n hour and a half, and their real trouble dJign’t
20 arrive until two hours.
21 They didn”’t seem to avert the difficulty and I

22 think there were several highly qualified people there, so

23 having one somehow gives you a lot of warm feeling?
24 DR. MATTSON: Two answers to that question. One,
25 [71]l use the same answer that Dr. Okrent used an hour ago.

o 63
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Kap | DRe OKRENT: [ copyright that,

DR. MATTSON: Some of these racommencations do not

w ™~

necessarily flow directly from the Three Mile [sland

g - experience., They flow frem, let’s call it a frash
3 perspesztive on operations reliapcility afforced hy viewing

’ 6 the Three Mile [sland experience.
7 The second answer is more relatec to the Thres
8 Mile Island experience., Ve haven’t looked at the specific
y qualifications of the engineers who came into the control
10 room. Ne do understand that people with engineering
B degrees did come into the control rcom in the time frame you
12 described.
13 Whe ther they were {neffective as was the rest of
14 the operations staff in understanding the situatior they
15 had, because their gqualifications were poor, their training
16 was poor 'or their perspective was poor, or because there
17 were too many pecple t -¢ or because nocody had evar
18 thought about this kind ./ erit, and couldn’t imagine that

1y it happened.

20 I don’t know that anybody will ever sort through,
21 but from a fresn perspective it affords of reactor

= 22 operations we want an engineering viewpoint in the control
23 room for emergency situations.
24 MR. MICHELSONS [ guess my cily comment, really,

25 was leading up te the fact that really you’re not just

5?622’
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looking for a college graauate, you’re lecoking for 2
gifferent kind of discipiine in the controsl rcom than mayce

you have had presantly. Maybe you won“’t even acguires

obe
o
o

<

putting a college graduate in the control room,

CR. MATTSUONS That’s why [ agreed with what
Or. Okrent said. 't’s too easy to grab onto, oh, the NRC is
geing to put collage graduates in the contrel room and
everything is going to get better. That’s misunderstanding
the recommendatinn, We want engineering expertise of the
right character, and the difficulty is being able to
describte and well articulate that character gromptly.

People ought to be working on that and they are.
In the short term, we’d like to begin to introduce that
engineering competence now. To a large measure it’s going
to be a learning experience in the next six months to a
year, ¢s mperations people go about choosing what kind of
engineers they want in those control rooms. And as we think
about it with them, and what the gqualifications in more
specific detail ought to ke, what the recurring training for
these people ought to be, whether they ought to be licensed,
whether there’s a need for them at all over the long term.

If you decide that you want an engineering degree
for every senior reactor operator five years from now or

three years from now =—— it’s an evolutionary process we’re

trying to set in motion.
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DR. MARK: [ have grave misgivings acout the whole
picture. The kina of guy you want, [ vaguely can imagine,
he is not going to sit still and work at nhis shift engineer
capacity., He’s going to get the nell out of there. [ think
you should approach this very slowly.

Bil. made a good, actually the right, remark. He
is the Juy wto might be forced to live within a five mile
racius, tut t.27s not going to it there a* mnidnight in the
cortrol room playing solitaire., There will be nothing 2lse
for him t5 do.

MR. MATHIS: | disagree, Carson. [ think you can
cesign a job chat the man can make a contribution with, and
learn and serve the purpose that they’re shooting for, and
it’s going to be an evoluticm process, tut = for'example,
there’s a need, I think, in mest plants, for some
operatiomal analysis on a continuous basis and the people
that are in there today just do not have the talent nor the
time really to do that kind of thing.

A secondar, function == [“’m just talking off the
top of my head now after listening to Roger, but planning of
coming events in the maintenance area. Other joobs that need
to be done, and how do ycu apprecach that job, these are
activities that are not getting the consideration that they
should tocgay.

DR. MARKt Lock, I’/m not scoerning .he kind of work
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and attention that is in fact across the long haul,
nece ssary. But, being in the control rcom from midnight =

MR. MATHIS: He isn’t going to be in the control
room all the time.

DR. MARK: [ thought he was.

MR. MATHIS: He is going to bte on the plant,
that’s all.

DR. MARKs Oh, all right. From micnight to eight
a.M.y it’s very nice to do the long range planning 2xcept
he’d rather do it from eight a.m. to four p.m.

MR. MATHIS: You’re righc.

DR. MARK: Ana I think that alsc might be enough.

DR. CARBON® I cdon’t think that at all holds
tecgether, Carsen. [ can see financial incentives and long
weekends.

*DR. MARK? Like Dave said, if you give pilots

enough, like $110,000 a year, they/ll fly at nignt.

DR. CATTONs Th~y also get off 50 days.

MR. MATHIS® You”’ll have a lot of turnover.
People won’t stay in these jobs very long. That’s another
problem.

DR. MARK: [ can see it being the main problem.
If they’re good enough, they’/ll go out and sell themselves
to another job.

DR. MATTSON: It might be if they’re good encugh

5762,5.‘;,
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and they cdo the kind of things that they have to tegin to
do, planning operations analysis as it was just Jdescribed ==
DR. MARKs Uperations analysis = look, [ believe
we all ==

DR. MATTISONt There are other ways for them to

change their job including promotion and what-nave-you.
DPR. MARK: We need the talent within reach where

you need it, on a shift basis. That’s still in my mind a |

big gquestion. |
PROF. KERRt [t i{s certainly not wise, it seems to

me that an accident that takes less than about 20 minutes to

run its course, it could occur rapidly enough that the

pecple who are going to be influential have to te in the

Lontrol room when it starts, almost. If it goes longer than

0 minutes, or 30 minutes or something like that, you could
almost ge't somebody from a2 radio set up X miles. [ don’t
KNOW.,

And {t seems to me if your objective is to have 2
backup of engineer expertise aveailable within zerc minutes
or five minutes, you’d have to do what you say. If it’s to
be had available within 3C minutes, [’/m not sure. [ would
hope that you’d give some serious cocnsideration.

DR. MATTSON: The longer term goal is to have hinm
there in the control room in the person c¢f the 2nginesring

officer of the watch at each shift, and [ want the next best

37C 2‘28
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thing I can get to tnat teday, which is engineering
expertise.

CR. MARKt You’ve been werking for 20 years to
maéke these plants so safe that they’re getting dull as
disnwater, and there’s nothing to do one day, the next day,
the next gay, ang all your ambition has been to make sure
there’s nothing to do. And now you want a genius sitting
around there.

CR. MATTSON: [ suspect we’re saying the same
thing over and over.

CR. MARK: well, I”’1l1 stop.

OR. MATTSON: The in-plant emergency preparations
limit control room access.

DR. CARBON® You wanted Lo talk about that 20 to
30 people withfn the first hour, 50 to 60 people later. On

Saturday, 80-some people. Too many people in the control
room, stiepping on one another’s toe, confusing lines of
authority.

In cne instance we’re aware of actually blocking
access to an operator who wanted to do something at the
control console., We think that that can be fixed fairly
easily with administrative procedures of the command control
functicn, and a simple recommencation or raquirement to
people to deveicp control rcom acciss protocols and people

recognizing ~ho has the ability to grant access to the

o760k
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control room in wnat xinds of situaticns.

Given that you dgo that, you’ve gotl to do something
with the otner people that have a role to play in the
emergency. Communicaticn with people off site, the supply
of back up technical support, engineering support, the
trending == if you will == of what the course of the
incident has been, the capability to lay out cdrawings and
understanc the cetails of what the plant mignt have on its
hands that you can’t see, from the summary dascriptions that
are available in the control rcom -— those things we would
put, actually we’d put them in two different rcoms.

The second line thére says, estaclishing on=-site
emergency. [t should say, a technical support center which

is the center [ just describec. Then a third point of

.

control, which we’ve called an operations support center,
would be ‘the place to whence all of the auxiliary operators,
technicians, others who assemtle in the event of an
accident, would go for dispatch on the direction from the

In one instance we’re aware of actually bleocking
access to an operator who wanted to do something at the
control console. We think that that can te fixed fairly
easily with administrative procedures of the command control
functicon, and a simple recommendation or requirement to
pecple to develop control room access protocols and people

recognizing who has the ability to grant access to the
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and you procably need communications regquirements and
instrumentation. Those are things that will have to wait a
while, as quastions inveiving the rola2 of NRC and the kind
of information that has toc be sent to NRC, the new
requirements that might com2 on interaction between the site
and the off-site authorities.

Clearly there will have to be a transition

period, What we’re speaking to now is aor2 c(he
es.ablishment of the concept and the f inction. [f there’s a
habjitacility problem in the event of an accident and the
only place that has habjtability protection is the control
room, then an interim solution will have to be some way of
performing these functions in the control room with mors
thought ahead of time as to how to control or limit the
interference == these functions perform on each other, so

there’s flexibility in thess2 recommendations but it points

in a direction.

PROF. KERR®* Had somebody estimated the
probability that these will be used during the life cf the
plant?

DR. MATTSONt No.

PROF. KERRs Because it seems to me you need to in
order to 2stablish what sort of things will be done there.
The probable accidents in which one would need this or the

probability that they will occur, it seems to me goes into
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what you put there, and how you 2xpect to manage it.

MR. MATHISs B8ill, you’ve got to accept Murphy’s
Law on this, and that is that it’s going to happen.

PROF. KERRt Secmething is geing to happen, out
this is designead to handle emergencies. Now, what is an
emergency?

DR. MATTSON: That’s an important thougnht. You
coula say you wanted a duplicate control rcom. That would
probably be kind of silly. All the same incications, all
the same recording capability or what=have=-you as in the
centrol room, and you have this infinite set of squipment
that’s in many aspects superfluous to the thing you have in
minc when you have an accident, which is usually a finite
set of equipment, a finite set of instruments, a finite set
of controls having to do with production of core cooling,
maintenarrce of core cooling or the protection of the primary
coolant boundary, and that kind of thinking, or synthesizing
information and aiding the operator by perhaps requirements
to backfit these kinds of measures to control rocoms.

[ think it leads to a kind of thinking that is
needed for this technical support center where you have
trending instruments that is key instruments for menitering
the core cooling for example with a recording and playback
capability so you can ses the trends.

You’re dealing not with an infinite array or an

Sy SV 5




3698 18

kap

15

H w

Ui

&

wm

infinite variety of accidents, but a

indicators, plant sarety.
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I think it’s a workaols ocrogclem, but not from the
standpoint of the probapility of whether {t will be usad.

It’s sort of like recognizing that acci

(R

eants c2an hapoen
instead of saying, [ don’t thiak accidents can haopen.

[f accidents can hanpen, then be non-mechanistic
about what they”’ll be and recognize that once they do hagpen,
there’s a finite set of things you’/ll want to focllow to
contrcl decisions on and zrovide that finite set of 2quipment.

PROF. K223% There are 2 numoar of mishaps in reactor
operations. It seems to me that probacly Three Yile Island
is the first one we’ve had in which one has needed this
sort of thing. iayoe not.

DR. MARK: [t will be all right, 8ill. Yfou control
the numoel of people in the control room keeping it down to
thoSe who have scmething to do there. And the NRC can be
put Intc some ~aiting room outside.

But you do nave a place for them.

PROF. KZRRt [“m trying to get a feel for hcwy often
one would expect such 3 thing to be useful. [ would hooe
that there be many plants that would never use it during the
life of the plant.

Maybe, in fact, only one out of 100, one out of
i0C0. I“m trying to zet an idea of what it is that one is
going to do here, so that one has some idea of how you build,

DR. OKRENT: This is where the shif%t supervisor keeos

57634
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all of the LE=Rs.

(Laughter.)

DR« MATISONS The third area under operations has to
4o ==

PROF. KERR: wWhat [ don’t want and what [ don’t
think you want is to design this thing to handle Thrae Mil
i{sland.

MR. MATHIS: No.

PROF. KERR: If you’re r.t going to design it to
handle Three Mile [sland, then you ouzht to cdecide wnat you 2are
going to handle.

It’s very murky to me.

DR. MATISON: HNell, we could go into some of the
details, but [ suspsct that it wauldn't be productive, B8ill.

The third bullet up there is operational reliability
and quality assurance. We’re oroposing that the commission
undertake rule-making to establish in 30.36 of the regulations
the limiting condition for operations related to operations
reliability and the assurance of high quality operations.

Ne’ve looked at ways to incr2ase operaticns
reliability to try and get the problem of auxiliary feecwatar
Systems isolation valves beinj closed while the plant was
in cperation and people not realizing it, other operational
effors of that sort, maintenance errors, surveillanc: errors,

control room manipulation errors, looking at what the
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2xperiance nhas deen in the LERs in 3 j;iven year and ways to
increase assurance that tha important mistakes that have been
made are brougnt under control or elininated.

One asproach to this that we considered was simgly
placing NRC in the review of operations procedures, not
gmergency proceduras, out maintanance proceadures and dav-in
and day=-out operating procedures and operations manacement

and management organizations tn srovide a check and calance

in the ragulatory sense on what’s done in thes

D

plants.

That seems to us to 22 burdensome and to inter lecst
the regulatory presence in a place whare it shouldn’t be
necessarilvy.

And also to have rejulatory resource implicaticns
and, hance, a2 long-term effactiveness oroblem that we
weren’t satisfied with.

*So the alte;nate that we’ve come up w'th is this
limiting condition of cperation which would say upon
passing a cartain threshold of poor operations reliaoility,
the plant has %o be placed in a zold shutdown condition and
the situation examined, the reasons found, the corrective
astion chosen generally. Not 2 spacific corrective action,
tut a general corrective action on now this kind of proplem

could haopen.

The threshold we’ve chosan is loss of safety function

So a loss of the emergency feedwater system, a loss of the

.
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gsh ] high zressure coclant injection systam, loss of containment

n

isolation capanility, the loss of emergency gower, loss of

3 low pressure 2mergzency ccolinjg. Operational errors tnat lead

¥ N

to that sort of loss of safety function would trigger the use

5 of this criterion and would trigjer this limiting condition
= 6 of operation.
7 OR. OXRENT: s that diffarent from the current
3 tach specs?
7 OR. MATTISONS: It is in what we would do as 3 result
13 of the discovery of such a violation. Current tech specs
11 say those things ar2 limiting conditions of cperation. The
12 plant {s required either to fix the mistake or éhut down.
13 In the case of a8 design error where you find a
14 design error that takes time to correct, it’s usual to shut
15 down and then 30 about fixing the design error, chanjing the
15 equipment:,, or whatever.
17 In the case of an operations error like emergesncy
13 feedwater valves weren’t closed, it would be commen practice
19 to open thes valves and to continue in operation.
3 20 Jnder this oroposed approach, the plant would not
2l be allowed to continue in cperation even though the loss of
A 22 safety furction had been correctad. dhether the plant would

-

23 be shut down ==
24 PROF. KERR$ Did anyone evar advise you that it

25 would enhance plant safety by opening or shu*tting the valve?
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DR. MARK: Qoviously not.

JR. MATISON: And we think it’s a penalty. It is
human. de think it’s a penalty commensurate with the size of
the problem.

there are operating utilities that don’t have any
of these problems. There are other operating utilities that
have these.

PROF. KERR: [s shutting the plant down pettar than
a fine, for exampla?

DR. MATISON: This kind of mistake raises questions
aboUt the capaoility of the operating organization t2 provide
Safety or the plant. That is, the loss of the safety function
the failure to provide a systsm of operations management that
prevents this kind of mistake from being made.

But we’re not talking about 3000 of these kinds of
things a2 year. The estimats is that like | parcent of the
3000 LZRs per year are of this magnitude.

PROF. XKERR: You would anticipate that the olant mizht
De shut down like for six months?

DR« MATTSONS No. | would anticipata that the plant
shouldn’t be shut down for six months. [ think that it would
be a matter of days if decisive and meaningful carrective
action can be developed by an operations organization.

PROF. KERR$ But if the organization is in such poor

Shape' that the safety of the plant is threatened, and vou want

57624,
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to shut it down, are2 you telling me that in two or three

days you can make corrections that would assure that everything
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was go aga.n? Or is this just a way of pu*ting pressure on

-
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the utility because of the financia na
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y?

I“m not against either one. 1I’m trying to find out
what it {s that you’-e jettin; at by shutting the plant down.

DR. MATTISON: [ don“’%t disagree with what you just
said. It is a way of requiring sceopla to put the attention,
resources, the management clout tenhind cperational
reliability that we think is nscassary.

PROF. KERAR: The r=2ason [ think that we ought to
explore alternatives is because within my recent memory, there
nave Deen situations in Michigan and in Ohio which, if vou
shut a plant down {n mid=-winter in th2 middle of a ccal strike,
the cOnseduences would go far ‘bevond ths financial 1iability
to the utility. And you might want to consider a fine as
an alternative. If what you’r2 trying to do is impose a
financial penalty, if you’re really concerned about the health
and safety of the public, clearly, that is not what {s going
Lo do it.

But if what you’re just looking at is a building,

I would be reluctant, if [ were you, to get myself in a box,
or if I found a safety system shut off, [ had no altarnative
but to shut the plant down, because there are going to be

situations, [ think with a fairly high probability, in which
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you would rather not get yourself in that situation if what
your objective is [s to impose a financial penalty.

JR. MATTSON: Your oo jective is not to faudse a
penalty. Your objective is to preclude this kind of
occurrence.

PROF. XERR® You could pernaps preclude it oy a
financial penalty unless you have included that the
orgzanization is in such bad shape that you have to start over.

In those cases, 3 two or three day shutdown is not
enough.

DR. MATISON: That’s true.

-

PROF. KERRs | have made my point, but I think that
you ought to think about it.

DR. MATTSON: dith tnis potential being raised for
that organization that is in such poor shape thgt £ can’t
cet itself out of this kind of problem in a few days, |
think those organizations would recognize that with this
staring them in the face and take steps now to correct that —-

MR. MATHIS: Roger, don’t you have those tools
basically {n hand today through the tach spec and the other
kind of violation activities? Now maybe not as immediate or
as big a clout, but you’ve already got a tool. WAhy don’t
you try using that before it gets worse?

OR. MATTSON: People have tried using that tool.

MR. MATHIS: Net very much.

076
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DR. YATTSON: And they’ve ceen slowly escalating
the severity and th2 number of penalties over the vears. And
these kinds of proolems don“’%t seam to 30 away as a result
of that.

PROF. KERR® But Roger, part of the problem has been
that tne regulatory process has not made very much distinction
between technical violations that havs very little to do with
safety and fairly sarious violations which are.

And hance, you?ve had difficulty deciding ~+hen to
shut a plant down or when one has a problam serious 2nocugh
to shut it down just on the basis of the vicolation,

CR. MATISON® And that’s the genesis for this kind
of recommendation. This is ssrious enough to shut a plant
down.

PROF. XZRRs But I don’t see why you have to have
rule=making to make this decision. You still have a
discretion to shut plants down right now. If you decide that
a plant is unsafe, can’t you shut it down?

D3+ MATTSON: But the burden {s upon the NRC.

PRCF. KERRs Of cours2 {t is. [t should be.

DR. MATTSON: To 3o out and research the LER
literature in a post facto way months after the events,
where the system allows this kind of mistake to be made and
the plant to sail along in operation without meaningful

corrective action being taken by the senior plant management.

5’7624?
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3sh ! YR. MATHIS: That’s going to happen here,

n

PROF. XERRs If the HRC concluded that a plant was

3 unsafe, it could shut it down. 1[s that not the cass?
) R DR. MATTSON: That’s rrue.
5 PROF. KERI: What 1s the rule that permits you to
. 5 not make a decision?
7 OR. MATTSON: [ con’t understand that.
3 PROF. KERR: It sesems to me that the decision that
7 a plant is unsafe is a fairly serious decision., 1I%t’s an
10 important one when you reach it. 4 plant ought to shut down.

R But it does not s2em to me that ons ought to set up 2n

12 automatic system that requires rezally no thc'ight on ar‘rone’s
13 part.
4 It seems to me that the decisior .2 shut . plant
15 down ought to oe taken fairly seriously.
16 *DR. MATTSON: [ understand your pecint.
17 OR. OKRENT: Did we covar 3ll the items on the paga?
13 DR« MATTSON: Yes.
() (Slide.)
20 Nine general 2arsas where desizn and 2nalysis
21 recommendations are being made in the next three slides.

- 22 First, the emergency power for process egquipment.
23 The pressurizer heaters and pressurizer lavel
24 indicator requirements here are tc provide the capability to
25 manually switch pressurizer lavel {ndicators and pressurizsr
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heaters == | guess the heater switch, the indicators on
emergency bus sc as to increass the capability to 30 to hot
standby in the svent of loss of off-site powar without
reliance on a safety system.

A number of plants already have this capability.
There are some without it. [n the vein of decreasin; the
frequency of challeage to safety svstams, we think tnha:t this
is a good capability to havs.

Ffor the heaters, it’s stated in terms of the
minimum number of heaters requirad to maintain pressdrz and
volume control for lcss of off-site power.

DR. MARXs Did TMI have this capability?

DR. MATISON: lo.

OR. MARK: Did it mezn anything to them that they
didn“/t?

*DR. MATTSON: [t would havs if.they had lost off-site
power,

DR. MARK:® Okay. It would mean something in the
case of loss of off-site power. I%%s not nartly Til
event-oriented.

DR. MATTSON: Jo. The middle one there, tha PORV

and block valves, is to give the capability to contrecl and

o

operate the PORV or its block valves with loss of off=-site
pcwer. Neither of them ares on emergency buses in ths 33d

designs and a certain amount of other designs.
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DR. OKRENT: Is the pblock valve an ASUE czde

DR. MATISON: In the sense

! P
that .

- -

1]
O
1]
o !

ot
o

"
or
oF
7]

primary coolant boundary, ves. [’m not zui%te sure wnat you’re

getting at,

PROF. KER3% You don’t mean it’s an ASVE safety
valve?

OR. OKXKRENTs It meats the code with ragard to its
body. WNhat arz2 the reqgquirsments on th2 actuaticn of %he

olock valve with rajard to the raliability of its actuation?
DR. HATISON: [ belisve that thers ars none.
VOICEs
that goes.
DR. OKRENT?

It’s not. So the power-operated reliaf

valve is not considered safety jradse. And the a-~tuation of
the block valve also isn“’t.
*VOICSt That’s rizht.

DR. OKRENT: [’m not sure why it’s correct, though.
VGICZ: Your statement is correct.

DR. OKRENT: [ had assumed that one of thess, a*
least, would be — the block valve would have scme kind of
Safety criterion since the power=-cperated relisf valve didn’t,
but [ guess that [ was wrong.

DR. MATTSON: I think so.

DR. CARBONS Before you leavs {t, why is it

doesn’t?
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DR. MATTSON: Ahy is it that it doesn’t havs a3

safety grade resguirement?

[ think the PORV and

its olack valves have bean
treated as non-safety classificaticon oecause they?res not
required by the code to provide relief capacility ani they’rz2
not used in the mitigation of accidents.

And so, if their pressure-ra2taining capabllity

ma2ets the code, that’s as far as {t was ax3aminsd. [%7’s5 not

w

Used to control an accident. That 7

ot

ets !

0
w
O

to the zuestion
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of the reliaticon between sguipment that doesn’t
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an accident micigation function, an engineering
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feature, and what should {ts qualifications be,
terms of reliability or in terms of environmental
qualifications, or what have you, which is an issus

that w~e

have not made conclusion on in the short

[

term, but expect to
before we’re finished,

DR. OKRENT® Ahich? The qualification, or whsther
it should be safety grade with ragard to actuation?

DR. MATISON: 3oth.

PROF. XERRs Speaking of safety grade equipment,
does that flashing red light on the ovarhead psrojector mean
that th® thing is going to blow up?

(Laughter.)

DR. MATTSON: Ne could turn it off if pecpls have

get enough of these slides to follow along.

O7ELA8
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g3n 1 PROF. XERRt You’re closer to it :nan [ 2m.
2 (Laughter.)
3 DR. MATISON: The second bullet there is the
X 4 perfornanca testing of relief and safsty valves. The
5 requirsment is oy January, 1932 to perform fullescals, full
¥ 6 flow two-phase and solid water gerformance testing of all
7 safetias and all reliefs on the 3WAs and PiRs.
3 M. MATHIS® How do you proposse Lo do that?
4 OR. MATTSON: [t’s our understanding that at the
12 moment there 1is no facility in the United States in which
11 those tests could pe performed. We also understand that
12 facilities are under desizn and that the industry is moving in
13 this direction anticipating tnis rsquirement.
14 Or. Kerr, we will prooably couple it with ths ATIS
15 problem. That ccmes into this same aresa. wne’ve talZed about
¥ 15 it in the ATWS subcommittes.
17 That is the capanility of the safeties and rslief
18 valves to do what is assumed of them {n A4S analyses. That
19 will be part of this performancs testing requirement.
20 PROF. KERR® [s it going to oe straightforwvard to
21 express the criteria they must maet in tne tests? [t certainly
' 22 seems to me that such testing is desirahle, but | Fon’t know
23 encugh about {t. ’ i
24 Are the criteria fairly obvious?
25 DR. MATTSON: The general criteria of this one !

S
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Just stated are otvious. The sp3cific tast prograrm that’s
required to ce develcped oy the industry 2ad submittad %o us
for review and apgproval, [ think i%%s in the nesxt 120 days,
with the bones on the flow and sressurs and other conditions
of the test deriv-4d from acclident analysis, with the uzper

limit, of coursa, deing the A4S,

PROF, KZ32: You won”’t have 3 lot of difficulty
telling them what {t {s you expect tham t2 demcnstrits. Than

it will a guestion of how to 3o about Jemanstrating it.
DR. MATTSON: The performancs testing {s to show tha
capabilities to close. This is not 2 reliability kind of

testing. This is a functional capability Xind of te

0

ting.
Performance cgualification, if vou will.

PROF. KERR$ Do you have to worry about'whether thay
close after 35 seconds of o2peratjon, five minutas? Ur ar:
these things all fairly straight=-forward?

DR. MATTSONS: [ think that that would be a fairly
strajght-forward test. The ability for the valve to functisn
following conditions for which theses valves have nevar baen

tested,
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PROF. KERRt Do you want one of these things to
functicn after it has been open for an hour or after it has
ceen ogen for 30 seconds, or doesn’t it matter?

DR. MATTSONt That would come from an accident
analysis and the places that these valves =-- the kinds of
events for which these valves would have to operate, those
are minimal to description.

MR. MATHIS: Aren’t nearly all of thes: valves
welded in place and you have got to cut them out and take
them to a test station?

CR. MATISON: Typical testing, not the precise
valves. Protypical testing methods.

MR. MATHIS: (Okay. That’s guite different.

DR. MATTSON: [“’m scrry. [ didan’t say it clear
enough.

* MR. MATHISt What are you going to do about
problems such as boot n the systems which has been a real
trouble so far for power operated release valves, That’s
another area. [ just wondered to what extent you ware geing
to consider that kind of a protlem. That’s one of the
precipitators of the failure.

DR. MATTSON: We’re still lcoking at some way to
specify reliability to operate for these valves. What we
are locking for here has started now because it takes some

time to do and it has been necessary to do for some time,

5’?‘62“
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is the qualification testing for conditions we know can
happen to these valves and for whicn they have never been
tested.

In the meantime, we are continuing to look at how
gdo you overall specify the reliability fore safety relief
and other valves in the primary bcundary.

In the general area of information to aid the
operator there are two things that we think are necessary to
move on now? Direct indication of relisf and safety valve
position and instrumentation for detection of inacdeguate
core cocoling.

The relief and safety valve position indication is
left a little bit flexible at this point, although [“ve
either & direct indication pf seating or flow measu;emente
downstream. By flow measurement we mean in shorthand
something better than temperature measurement. ore details
are specified in the report. But [ think this is sufficient
to give the picture of what we have in mind.

The next one is a bit of generalization of the
ACRS recommendation to provide pressure vessel
indications. What we’ve done is oreak it into two pieces.,
The first piece is consisent with ancther recommendation
that I[711l show you a counle slides down having to do with

analysis. That is to analyze what happens when the core

uncovers and then transform those characteristics into

S76LHn
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indications from equipment already existing on licansed
power plants.

For example core exit thermocouples , in=core
detectors, ex=-core detectors, hot leg temperature
indications, that sort: of thing.

Then on the secona phase, and to develop 3
guideline in a fairly short term basis, to get that
information into the training program and into the
procecduras in the plants and them over somewhat longer time
scale over the next year, [ think, to develop, analyze and
propose direct level indication.

Ne’ve seen several alternatives proposed for
direct level indication., We aren”’t aware of a thorough
going analysis at this point to show that any of the
proposals are reliable enough to depend upon if thay were
installed tomorrow. And so, we have taken this two=-step
approach which is, we believe, consistent with the
priorities that you placed upon this direct level indication
in your recommendation which would to thre effect, well, go
out and jo the development and then literal work and finc a
way to do it.

DR. CATTONt What kind of requirements are you
going to require? '

DR« MATISON® [ think that is going to have to

come with the studies of the development as it goes on.

576268
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sls | I don’?t know what the answer to that is right now.
2 OR. CATTONs The reason [ askec is that reading
3 through this report from Metropclitan Edison it seems to me
- 4 they had after the fact used instrumentation that they
o already had.
. 6" DR. MATTSONt First conclusion of this is that the
7 best instrument that you can develop is the one that is
8 alreacy there. You can“’t foreclose that possibility. |1
4 don’t remember the gentleman’s name, but somebedy from (Jak
10 kidge callec me a couple of weeks ago anc [ got in touch
11 with people on the task force who claims to think that you
12 can get within plus or minus six inches of the ex=core
13 cdetectors if you’ve got the right kind of equipment, which
14 might te gifferent than what we have now, We use now
15 e€x=-core getectors. E£ven accounting for the shislding effect
16 in the amulus. If that’s true, that’s a pratty good
17 capability. How good it performs in a transient and what
18 Kind of a level it is really sensing, what weight fraction
1y trips it and tells you what the level is. [ haven’t seen
20 any analysis == | haven’t seen any kind of a study to show
2! those things, and [ think they have to be done.
) 22 A rossibility is that when you thorougnly
23 understand wnat is available at some plants and maybe it
24 isn’t available at all plants, but it may te enough that it
25 is the airect leve. indicator that’s called for,
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DR. CATTONs Maybe it is plus or minus a foot.

DR. MATTSON: Yes.

MRe WMICHELSONs [ think Roger, isn’t one of the
important factors nere the tracking of your event before ycu
get to the point whers you’ve unccverad the core. You’re
now wondering acout where the water is in the core? I[t’s
nice when ycu get there, [ guess, but I hopge we put in
something that will tell us long before that that there (s

difficulty and that corrective acticns are nesdea.

O
O
"t

MR. MATHIS:t That’s the intent. This kryptor up
there that’/s a failure of those words, but the detajled
words do affect that.

MR, MICHELSUNs [f ycu’re going to look for
anticipatory things.

DR. MATTSON: Ycu con’t want to know when you get
there. You want to know, not only that, but while you’re on
the way thers.

DR. OKRENT®: Anc what was that again that you are
gcing to co prior to having some direct means of measuring
the level?

DR. MATTSON: If you’ll slip over two sides =—

DR. OKRENT: 1I-71l1 wait.

CR. MATTSON: Well, it will come to the analysis
things and [ might as well do them now, tecauss {t dces

relate to it.
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ORe MATTSON: [t talks about thrae kinds of
analysis that are pnased cut over the next year down here at
the bottom., The first one, of course, is already ongoing
and for scme designs are already completed, B&N cesigns,
the analysis of small break LOCA characterizing small break
LOCA, cocnsegences, pnhencmena, what have you in the reactor
cooling system transforming thosa2 intc guidelines feor
procedures. But training, getting the procedures written,
that sort of thing 1s one along or is finished for B&il, on
its way for Nestinghouse and Combustion. The manufacturers
and their owner’s groups have been told generically that

these other two kinds of enalyses are necessary over the

next year.

The second one is t.he one that’s important to this
instrumentation to detect level or inadeguats core cooling.
That is not worrying so much how about the level decreases,
that is the initiating events, but more about how the systen
level is lost, whether the indicators from the core that the
core is losing its cooling, what the indicators in other
pertions ¢f the system that water level is decreasing. That
kind of analysis is coupled in timing with this requirement
to see what you can do with the egquipment that’s .here and
develop training and procedures to make maximum use of

instrumentation that is already in the plants.
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development of more direct level {ngcication, if more direct

ro

Lo

level indication i{s necessary. I[f it turns cut that that

: - Kind of analysis shows that more direct level indication on
S some plants isn’t necessary because the test you can do is
. 8 something that’s already there, and that’s what it will
7 show,
) In any event, before you finally decide unon what
7 is the proper direct level indicator you need to do thess
10 Kinds of enalyses.
B OR. OKRENT® [’m lost, | guess, a little bit,
|2 Suppose, we had a way of measuring the lasvel in
13 the vessel that you thought would work and was practical and
- céuld be installed in an acceptable fashion ang s0 forth.
15 Ahat analysis'would you need to'ds?
16 * DR MATTSON® In orcer to reach the judgment that
17 it was acceptable, you have to show how it would perform for
18 the conditions that you were trying to detect.
| VOICEt There’s another reason to do it and that
20 is if tne core doesn’t cover you do see a lot of other
2l indications which you don’t want the operators to
: 22 misinterpret as the ex-core detector was mi preted at
23 Three Mile Island. Even if you had an exact indication you
24 still want to know what other things shcw up.
25 DR, OKRENT: That’s a separate guestion. [ am
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not sure why you are relating the cossinble use ¢f a level
detector to this analysis. 3y the way, {t raises another
point,.

If we want to measure the level and {f {t’s a way
of measuring it directly, it’s not clear to me that we
wanted to find a way of doing it imperentially because
somepocy may fool you with that imperential mea2surament and
give you another set of circumstances where your imperential
measurement is wreng.

Maybe in fact you get that reading ocutsice i{f that
says you have voiding, ana that is not the case at
all. Maybe the count rate is going up or whatever. (kay?
Whereas, if it’s something == | mean, if [ want to measure
power [7d like to look at neutrons becaus2 [ know that
neutronrs go with power mor2 so than gammas.

- If I want to measure level it seems to me that if
I can co {t with something that is responsive to the water
in the system, [m less likely to be fooled, but [ may still
be fooled as we know if we think 2bout it, cut [ am lass
likely toc be foocled.

OR. MATTSON: [ am not sure that [ understand your
argument, [s the argument that there is something that is
clearly acceptaple that can be put on today without

analysis?

DRe OKRENT: [ am not gquite sure where you are
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sls i OR. OKRENT®* | am not gquite sure where you are

2 headed on this business of measuring level in the vessel or
3 next to it. That’s all.

g 4 CR. MATTSON® We tried to head it toward the
5 phenomenon af concern that is unconfirm the core and so we

’ 6 wantad to track the evant, whatever it is from as early a
7 warning as possitcle that you are losing level rignt on
8 through to the end product that you were worried abtout, that
v was then covering the core,
10 And then, back througn the recovery of the core to

1 give an indication of core cooling. That’s a little kit

12 general,

13 DR, OKRENT: [ am irying to find out how this

14 analysis -— Now, if you had told me there is .3 ne2d to do
15 some instrumentation development we don’t have a way of

16 doing it and ==

17 DR. MATTSON: [t’s a problem that the analysis

18 over the years seems too long. Analyses are due to be done

| Y this fall sometime., [s that the genesis of the difficulty?

20 Ne don’t mean analyses that are going to take forever and
21 ever.,

: 22 DR. OKRENT® Well, I don’t want to get into that

) 23 Sub ject as to how long analyses take. [ am still not clear
24 why the analyses are related directly == why they are needed
25 to the question of instrumentation for detection of
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inadequate core cooling. That’s the teopic. Or
instrumentation for destection.

CR. MATISCON: [ don’t uncderstand wny that isn’t
clearly cbvious, because the thing that was relied upon
before, the pressurizer indicator hadn’t been analyzed for
this kind of an approach and it led to an underreliance.

DR. OKRENT: [t wasn’t in the r2acter vessa2li was
ic?

Or it wasn’t next to (€,

OR. MATTSONs No. N

MR. MATHIS: Do you have to figure out how to do
it in the vessel?

DR. MATISON® [Is there a way that s clearly
obvious without analysis that you could put in a plant
temorrow and tell that operator this is his direct indicator
of level 'and with the force that that would have behind it,
eventually leading to the disregard of other indicators
without the analysis to suppor what that thing might or
might not cdo in the event of core uncovering accident?

Ne looked at that and said no, there isn’t one.

DR. OKRENTs Dec you have candidate instruments in
mind at all?

DR. MATTSONt We have a pressure tap. There is an
instrument that’s been used in LOFT. [ am afraid [ can’t

speak to how it works, but it’s a continuous monitor of some

57'6;«;53



36¥8 20 II

sls

m w ™M

(V9]

124
sort., [ believe some pecple have talked about acoustics and
what others ==

VOICEs LOFT test thermocouples on the cladding.

MR. MICHELSON: [s the purpose of some of these
exterritory investigations to confirm whether or nct the
particular instrument will perform in all the situations
that [’d like to have it perform in? Is that what you are
doing? I’m just as confused mayoe as Dr. Okrent. [ am not
sure ncw what you 2re cdoing. | thought that was your
intention was having candidate instruments. You were going
to determine their performance so you ¢an pick the oest
candicate as so many alreacdy have instruments that can do
the Jjob, but you are just not quite <ure if they will do it
in all situations. Ycu want to make real sures is that what
you’re after? :

" Or are you really trying to search for a gocd
reason why you don’t even need it?

DR. MATTSON: [ think it’s more the approach you
just said.

MR. MICHELSONs That’s what [ thought it was,
too. [ assune that you have reached a conclusien that yecu
need to know the level.

DR. MATTSONt Yes.

MR. MICHELSON: I[If in the process you stumbled

across enough incirect instrumentation that you have a high

5782”
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reliance on, you might say, GCee, [ really don’t need to rut
another instrument in per se., But most likely it will take
an instrument in addition.

DR. MATISONt [ think we’ve gone a little further
than that. We said use these inferential things and then
develop a direct indicactor.

MR. MICHELSON: You are striving to pick the cest
direct incicator. You are searching all the things that
mignt ¢o through to make sure that it won’t fool you in the
process.

VOICE: WNhat scme of these things are are the
analyses, [ think, then to give ycu some incication of what
accuracy that instrument needs to have or what its transient
response needs to be, also. And the answers to those
questions come up with totally different instruments.

* MR, MICHELSON$ You have to create some criteria,
first of all, as to what you really want.

VOICE: Yes, sir, that’s the purpose.

MR. MICHELSON: You’re werking on those criteria
as well,

VOICEs Yes, sir.

DR. OKRENT: It sounds reasonable except [ can
also see how going analysis and developing criteria and so
forth can become a multi-year event at which point you have

the aifficult job of funding.

| g P
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DR. MATTISONt The recommendation is to reguire
implementation on the first pghase of this thing by next

pring. [ don’t remember the dates.

VOICEs Earlier than that, it’s January.

DR. MATTSON:t And one year to have them in?

PROF. KERR® At the risk of being extremely naive,
I guess [ am willing to take that risk. what you raally
want toc know is whether the core is covered or not. You
don’t just want to know whether & particular lsvel indicator
incdicates there is water at the level indicator. That
requires a little bit of analysis. It may well be, for all
[ know that you need cne level indicator, five level
indicators, ten level indicators.

DR. MATTSUN: You want to know whether the core is
uncoveared or not, but you also want to Xnow if you are on 2
trend that it {s uncovered.

MR. MATHISt The trend is importaent.

PROF. KERRt So, it isn’t clear to me that cne
doesn’t need at least a little thought. Maybe you don’t need
any analysis, but [ would think one should give thought to
what it is you are trying to determine, and what is the best

way to do it. And [ am puzzled.
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DR. OKRENT: I just wanted to be sure we weren't
substituting thought for an instrument.

(Laughter.)

DR. MATTSON: I don't have your reccmmendation in
front of me, but I could read it. I think vou said study and
develop. I don't think you said slap something on the board.

DR. OKRENT: Good.

MR. MATHIS: It also said unambiguocus.

DR. MATTSON: Yes, it did say unambigucus.

While I'm on this page, 1'll just stay there.

Auxiliary feedwater we touched on earlie. this
afternoon. There you see the automatic actuation and the direct
flow indication. But for now that's all we're seeing on
auxiliary-fe2dwater. Other things are under consideration.

Now, instrumentation to follow the course of the
accident, I said I'd return to this. Denton has asked
Mirogue in standards to undertake prompt revision of
Reg Guide 1.97 as part of a three-phased approach to this
longstanding problem.

The first phase is rapid implementation of these
four requirements: improved sampling for the reactor coolant
system and the containment; high-range effluent monitors;
high-range containment monitors; and improved capability in
plant and in the effluents to discriminate iodine from nobles.

Those four things the Task Force felt were clearly within the

o776«
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state of the art, clearly were things necessary to accident
management and decisionmaking for emergency »rocedures and
what have you.

Not all plants have all of those things. Socme plants
have most of them.

A second step in this three-phased apprroach is to
have Standards levelopment working with some key staff members
from NRR, take Reg Guide 1.3%7 and derive, cver the next two
to three months, a set of additional instrumentation for
prompt installation in operating plants. That will not be all
of the instruments that were previously specified in 1.97.

The difficulty that we see in locking at the past history of
1.97 is trying to solve all of the problems at the expense cf
things that are clearly agreeable, within the staté of the
art, could be inst>lled, but are dragging on year after year
and not getting implemented.

The idea is to try to work for the next two or three
months to reach decisions on some finite set of important
instrumer .ation to follow the course of the accident, for
early implementation.

The third phase being a description of the things
are

which require more study, require instrument develcpment,

not amenable to resolution over the next two to three months,
and defer those for specific study either in Research or in

for final issuance over the course of

S7602
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the next year or so, try to break it intc pieces and get scme

2/l of this instrumentation on now.

3 DR. OKRENT: 1Is pressure hard to measure?
' i

4 DR. MATTSON: No, and that's one that I would expect
: s!| would be in this next set -- containment pressure, containment

6| water level, hydrogen concentrati .n, those kinds of things that
2| are within the state of the art, ought to be amenable to writing
g | down and making conclusions cn them and getting them out.

9| Lessons Learned is looking at a lot of things, with a limited
10| staff, without the ability to go into the details on those ?
115 things now while we're doing scme other things. We chose to

125 break it off, give the people two cr three months to get them

specified and documented and proposed for implementation.

|

13§
|

14’ .DR. OKRENT: I would think you coculd have gotten a
|

15| majority vote for measuring containment pressure up to three
|
!

151 times design pressure, instead of going off range.

]73 DR. MATTSON: The kind of votes we tock were things
|

18| that we thought were necessary t . do right now, as copposed to
|

19| things we thought we cculd wait another twoc months on. So it

201 was harder to get that kind of vote than you might suspect.
! .

21! DR. OKRENT: I hope you can wait ten years.
22! DR. MATTSON: That's all I had to say about that one
235 unless you have other gquestions.
2 | (Slide.)
Ace-Fedaral Reporters, Inc. |
25| We're now on the second sheet of our design and
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analysis recommendations, having finished the first and the

Z;i third.
k! Containment isolation. There are really three things.
4| One of them got left off that's going to be dcne under contain-
» 5| ment isclation.
6 First, we want to backfit the diverse actuation
7i requirement by Standard Review Plan Section 6.2.4, giving
8| people the choice of two cut cof three, the three being high
9| radiation within containment, high pressure in the containment,
10| cr emergency engineering safety feature actuaticn. Those we
11| would expect that plants that have containment pressure now,
12| in order to meet the short-term implementaticn reguirements,

13| will probably go to engineering safety feature actuaticn, since

14% it's safety grade and it can be tapped into outside of contain-
Isi ment.

16§ Over the long term, we're considering whether

l7; containment isolation might ought to be by all three for all
18: plants. One of the questions we're wrestling with is the

19 |

implementation of defense in depth for containment design bases,

for isolation is hydrogen, for example. We find that the

|
|
|
|
20 | and something that's more important than the radiation signal
i
l
42 |

containment, albeit a separate level of defense in depth from
23| emergency core ccoling, for example, is in fact tied to emer-

24 | gency core ccoling through the specification in the hydrogen
Ace-Federal Reporters, Inc.

25 || design basis or in other ways, like the engineering safety
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feature actuation signal.

Ways to make it separate from thcse cother layers of
defense in depth would be, for example, a radiation initiaticn
signal or a hydrogen design basis separate from the design
requirements for emergency core cocling systems. Trying to
maintain some consistency in the way we're approaching these
problems, we chose not, at this time, to require three out of
three kinds of containment isolation signal. But the backfit
requirement has heen applied to new plants since '73.

DR. OKRENT: Before we leave that, in the end I
guess the thing we're trying to isoclate against is radiation.
Does it-make sense that it be radiation anéd something else, if
it's going to be twc out of three? Because you're allowing
the choice to be cne that does not include }adiation. And I
don't know at what point you may get to three cut of three.

It could be some pericd of time.

Are you satisfied cthat there ar« no situations where
you might have substantial radiation and 10t have isnlation
either, because you didn't get the sigral or because it cccurred
and was reset? |

DR. MATTSON: We were caught in a dilemma, you see.
No, we're not satisfied that there might not be such situations.
That's why we're continuing to loock. But we do know that
diversity would significantly improve the kind of thing that

happened at Three Mile Island, and said diversity can be

S76a
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obtained rather quickly with safety grade egquipment by allowing
the second alternative to be engineered safety feature actua-
tion. Sc¢, while we want to look a little bit lcnger, we're
still not satisfied that the mechanistic approach is the right
approach. We rather like the nonmechanistic possibilities.

But if we take that approcach, we might want to take it with
some other things besides isolaticn actuation.

DR. OKRENT: Again, I want to make a point I tried
to make before. If you're trying to measure power, I think &
neutrons are a gocod indicaticn. If you're trying to measure T
radiation in the containment to isclate, that's the most direct.
thing. If you look for pressure or you look for ECCS actuation,
that's related. |

* But you might conceivably have radiation and not
have the others, or whatever. There'll be other areas where
we may be measuring things indirec*ly that we might do better
to measure directly.

PROF. KERR: On the other hand, we'd £find occasicn
in which you'd want tc measure pressure even before you got
radiation. . .

CR. OKRENT: I said, in fact, radiation and cne
other.

PROF. KERR: But you might even want to isolate on
pressure alcne.

DR. MATTSON: Most of the problem we've got as a

576460
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task force in wrestling with all of these ideas and thoughts
about how tc do better after Three Mile Island have to deo with
trying just to characterize and define the problems, that is,
where is it that you think you're weak, what are the funda-
mental things in safety regulations that caused those weaknesse:
are they simple things or are they basic things, and understand
the problem before ycu set abcut to solve it.

Piecemealing can be dangerous, if ycu put things on
plants that inadvertently mislead an operator or overturn a
safety decision that was made 20 years ago. The impact of
the short-term decision hasn't been well thoucht throuch, and
that's one reason for some continued .cauticn and further stgdy
oﬁ som2 of these things.

‘That doesn't answer your specific question.

DR. CKRENT: Well, I certainly wouldn't urge that
you implement isolation on radiation if you don't have reliable)
equipment to use in the laboratory.

By the way, with regard to the pressure, Bill, it's
conceivable that you in fact might have to isclate on pressure
such that the valves don't close early on. They might have
difficulty later. That's a possibility.

DR. MATTSON: Post-accident hydrogen control. I've
already alluded to the fact that an open guestion is whether
the design basis in the current regulations is an adeguate

design basis, in light of the degraded core conseguences at

5761
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Three Mile Island. Briefly stated, the present design basis
is five times the calculated metal-water reaction for the
design basis loss of coolant accident. It used to be 5 percent
metal-water reactiorn, rather arbitrarily checsen. 1It's been
changed over the last year.

We're not ready to make a conclusion on whether to
change that design basis for hydrocgen control. 3But there are
some things in the hydrogen control vein that we think cught
to re implemented promptly.

The first of thcse is raised by the fact that after
the recombiners were put in service or one was put in service
at Three Mile Island, it was susceptible to violaticn of
containment isolation by single failure. And we'd like to
see the penetraticns at plants with purge systems and
reccmbiner systems currently in place, co back and dedicate
the penetrations, rather than using the large containment
purge penetrations the way they were used in Three Mile, and
speak to this reliability problem.

MR. MICHELSON: Roger, are you saying that the
question of single failure was relative to continuing the
recombiner function or relative to loss of containment?

DR. MATTSON: Loss of containment.

The second cne is a little more -- has a little

greater impact. This is a task force reccmmendaticn, in

view of the acceptability of release as we ugd’?%siw it and
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perceived it at Three Mile Island. The Commissions regulations
grandfather -- I'm sorry, I haven't got it right. 1I'm talking
about the third one instead of the second.

Well, let me talk about the third one, because I've
already started. This is the minoritw recommendation which I
mentioned.

The regulations grandfather about 55 operating plants
from the requirement to have recombiner capability. That is,
there are 55 plants operating in the U~ited States that, in
order to deal with the design basis hyédrogen, must, over the
long term -- that is, some days after the accident -- vent the

containment atmosphere so that it not betome explosive or

flammable.

‘MR. MICHELSON: Hew many operating plants are there?

DR. MATTSON: 70.

MR. MICHELSON: Five of them have to vent? f

DR. MATTSON: All plants whose notice for construction
permit hearing occurred prior to Necvember S5th, 1970, were |
exempted by 50.44 from having to have reccmbiners.

MR. TEDESCO: 1It's 46.

DR. MATTSON: Are those units or plants?

MR. TEDESCO: Plants.

DR. MATTSON: I think the 55 number is units.

MR. MICHELSCN: Not guite, plant units. There are

——

55 units without recombiners.

576409



mte 10

L]
—

L
L ]

w—m.mf
25!

136

MR. TEDESCO: 46 plants. There were 26 on the
boilers and 20 on the PWRs.

CR. MATTSON: The recommendation is tc provide
penetrations and hookup capability for recombiners and to
demonstrate the capability to install a recombiner within a
few days following an accident in which a recombiner is shown
to be necessary. That is, the recombiner need not necessarily
be provided at the site, but the stockpiling or other capability
to obtain a recombiner within a few days, to handle
post~-accident hydrogen.

SO you will see that this does not address the
50 percent metal-water reaction guestion from Three Mile
Island. It does address the problem of. is venting an
acceptable method of post-accident hydrogen controcl. And it's
the minority view of the task force that it is not and that
recombiner capability ought to be added to :hese plants.

Okay. Now I'll go back to No. 2.

MR. MICHELSON: What dose levels are you assuming
when vou start venting? At what point in time do yocu feel yocu
have to start venting?

DR. MATTSON: 1It's typically 25 days, isn't it?

MR. TEDESCO: It depends on the size of the plant.

MR. MICHELSON: 25 days.

MR. TEDESCO: The Mark I's could be a lot earlier.

DR. MATTSON: 25 days of large dry containment.

57690
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1 MR. TEDESCO: Then ycu're dealing with both
2|| metal-water reaction and hydrogen.
3 MR. MICHELSON: There is scmething like five times the
. |
Ag 1 perceat.
. 5@ MR. TEDESCO: Five times, either five times the

6! calculated amount on the low-level tests made on the new

7|l apprcach =-- the cld way was 5 percent metal-water reaction.

8t DR. MATTSON: The second line up there is to regquire
9 | the inerting of all Mark I and Mark II boiling water reactor
10| rcontainments. There are two in the United States that are

11| not inerted, Vermont Yankee and Hatch 2. This is a hedge, if

12i you will, or a change in the design basis hydrogen for ccntain-
. 13; ment, the hedge being that the Mark 1 and 2 containment .'

145 designs are small and cannot take a whole lot more than five
ls: times the calculated amount for the design basis loss of
16{ coolant accident.

‘ 17: On the other hand, the large dry containments for
18; the PWRs are capable of sustaining more than the 5 percent or

. 19} the five times of the amount of design basis LOCA. The best
20! evidence I know of that is that the combusticn that occurred
21! at Three Mile Island, where a significant amount of hydrogen

22| was burned without loss of containment.
23 So as an interim measure until the Lessons Learnecd
24| and some other people sort out what Three Mile Island should

Ace-Federal Reporters, inc. ,
25| cause us to do about design bases for containment or emergency
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core cooling systems or several other things, we're calling
for the inerting of the Mark I's and the Mark II's. So this
would be Vermcnt Yankee, Hatch 2, and all new operating licenses

for Mark I's and Mark II's.

DR. OKRENT: I have twc questions here. Were you
going to come up with some answers cn the hydrogen guestion

as part of this study to be completed by the end of August, or
do you expect that to be something that's in a follow=-cn?

DR. MATTSON: I think we'll make some recommendations
cn how to go about solving that problem. But I suspect that
the Commission will want to hear from other guarters before
decisions are made on that problem. And so, I can't say that
we expect to selve the problem by the lst of September. We
expect to‘offer our advice as to how the problem ought to be
approached.

DR. OKRENT: A different guestion. You propose
inerting a ccuple of BWRs on the basis that they're small
containments. The ice condensers are not large containments
and they're lower pressure containments, and thev're less
likely, in my opinion, to take large hydrogen deflagration, or '
whatever term you want to use, than the Mark I or II. So
what's the consistency?

DR. MATTSON: The rationale is that they are of
somewhat larger size, they do have good mixing, and, althoucgh

they don't have the same capability tc withstand ccmbustion of
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large zmounts c¢f hydrogen that the large dry containments have,
they're better than the small pressure suppression containments.
And we drew the line excluding them rather than includin
them.

DR. OKRENT: I must say that I feel less comfortable
with that chan I would with a Mark I or II.

MR, TEDESCO: It may be burning, but there could be
a detonation.

DR. OKRENT: It all depends on what it ccsts. But =--

MR, TEDESCO: There is an additicnal one that we
have seen at this time from the license that has a large
volume.

DR. OKRENT: You've got 28 psi in a building that
is about three times the volume of this, than an ice condenser.

MR. TEDESCO: 2 million.

DR. OKRENT: An ice condenser is around 700,000,
isn't it?

MR, TEDESCO: 1 million to 1-1/4 million. An ice
condenser has a large volume.

DR. OKRENT: I guess I'm thinking of one of the
chambers, then.

MR. TEDESCO: Without the mixing system, I think
you're in an entirely different situation. With the mixing
system, there are devised engineering safety feature standards.

DR. CATTON: Are you sure it was an explosion at TMI?
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That was pretty broad.
‘ DR. MATTSCON: We sent a memo over to the investigation
group on that matter a couple weeks ago. The pressure peak is
; a kind of funny thing on the trace. There are two or three

{ lines on the point at the top. 1It's spread cut over about

six minutes. And it's hard for us to understané whether that's
a direct indication of a transducer, whether that's a hand plot
| or what it was.

But we rnoticed, in reading scme of the interviews
from the cperating staff, people talking about pressure cycles
i or pressure waves. I don't remember the precise words. But
| the implication was that there was some explosive type ,
| phencmenon associated with it.

‘We've asked the investigators to try to bore in on

that question, to see if they could amplify it a little. I

don't think we know the answer.

DR. CATTON: It seems toc me that if it was a burn and
not an explosion, that there's a different slant to the
conclusicns.

DR. OKRENT: Roger, it's been suggested that you
might need a break.

DR. MATTSON: I just tock a break.

(Laughter.)

DR. OKRENT: Let's go on, then.

DR. MATTSON: The next under the radiatiocn control

| o 5794
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for systems cutside of containment are also a step in this
direction of expandinc to design basis for systems heretocfore
unreached by safety gracde requirements and in the direction of
beyond current design bases associated with design basis loss
of coolant accidents, i.e., performing leak tests for safety
and prccess systems., So that, to the extent the leakage can
be reduced, it is, but, more to the point, so that an operaticng
organization understands the leakage, the protection in
systems l_ke the chemical and volume contrcl system that could
be processing a primary ccolant highly contaminated outside

of containment.

The second cne is of a similar nature, perform a
shielding r?:iew for safety and process egquipment, to think
through the guestions of: Where is access needed? What
critical equipment is located next toc equipment that might not
have been thought of before as equipment that could contain
high amcunts of radiation?

Particularly here we are interested in control rooms
and mh>tor control centers and places like that, where personnel

|
access is required. It gets us into that point that you '
raised, Dr. Okrent, earlier, about generalizing it: Do the
DC batteries need to be radiation~hardened because of their
lecation?

I'm sure that isn't specifically addressed in the

details here, but the point is encompassed.
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U MR. MICHELSON: At what point along your slides are
2? you geing tc discuss the occurrences in the control room
3| relative to the condition of the air and the need for masks

4i and so on?

. 5 DR. MATTSON: We did that.
6? MR, MICHELSON: Did I miss it?
7! DR. MATTSON: Yeah, you missed it.
5; (Slide.)
2 It was one of those things. It's improve in-plant

10| and effluent iodine.

MR. MICHELSON: I heard that. I never associated

g

‘2i that with the problem of the masks in the control room. *
’3§ DR. MATTSON: 1It's th; conclusion now that the masks
141 in the control room were never necessary, that the habitability
‘5E systems were doing what they were supposed to do, that it was
“! an erroneous indication of iodine that caused the masks to be

i '7{ put on both times it happened, that is, early in the accident
"! and then when the switch was made to natural circulation

’ ‘9i cooling.
2°§ And this was an attempt to give them the capability
2‘; to not do it when it's unnecessary.
22! MR. MICHELSON: I hadn't heard that at all. That's
23; what that's all about.

R“”“.Lz:: Why was the same errcnecus indication in Unit 1 as

25

well?
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DR. MATTSON: They had no capability to differentiate
iodine from ncble gases at Three Mile Island, effluents or
in-plant.

MR. MICHELSON: So ycu have now drawn the conclusion
they never needed the masks?

DR. MATTSON: Tha+'s the conclusion we have drawn
from the investigation, yes, sir.

Now, in discussing operator training, I remember we
had a session one day where we were talking about the ccocmmuni-
cations when you do have masks. This doesn't cover the event
when you really would need them, Carl.

It's my understanding that some operating crews
actually drill in masks occasicnally, so that they learn ihat
there ar2-ways to communicate in masks. If you're not used
to it, unaccustcmed to it, if you have to do it in an emergency,
you don't do it well. And I would suspect that you may see
something like that start to appear in operator training
requirements as those are developed.

Ckay. I think we've been through 23 short-term
recommendations in 12 areas. At the end .of the package there
were some slides that gave a general indication of things that
we're still locking at, referred to as --

DR. CATTON: Furthg; lesscons to be learned, as more

long=-term?

DR. MATTSON: Pardon me?
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DR. CATTON: Are they long-term?

DR. MATTSON: Some of them are, scme of them aren't,

It's quite likely that in the cocurse of the next
two months, as we study some things further, we may want them
done on a rather short time stream.

Radiation isnlation reguirement for the containment
is a potential one in that regard., Venting of the reactor
coolant system, you'll notice, is not in the short-term
requirements. We didn't know where to take the venting. It
was also tied into how much there would be, which was alsc
tied into how much is the design basis fcr hydrogen in the
containment.

« We think venting's a gocd idea, but we also might
think eventually that some higher pressure relief capacity for
pressurized water reactors is a gocd idea, and we wanted some
time to be consistent and sort through scme of those things
in relation to one ancther before we decided on venting.

There are other examples that don't occur to me off
the top of my head. There may be other specific near-term,
call them, recommendations from the Lesscons Learned Task Force
by the time we finish in September.

DR. CATTON: 1Is there gocing to be any attempt to
include in the short-term moving scme of the instrumentation
arcund, like the backup consoles? 1Is there any of that kin

of thing in the short-term?

57699



- mte 19

143

DR. MATTSON: They're not in what I've just given you.

DR. CATTCN: We've seen none of that here so far.

DR. MATTSON: I guess cne of the rsasons, in a sense,
that the Task Force hasn't teen hot to do that is because we
see a lot of pecple working very hard to study that probler,
both individual sites and generic. EPRI's doing some pretty
goecd work. Research is tzlking about decing some werk.

We're going to have some specific things to sav in
tnat area by the time we're dcne. We didn't see cur way clear
to doing them now. |

DR. CATTO&: Some of these things will turn up in
the long-term things.

DR. MATTSON: Yes. We've got our eye on a couple
of ;hings. Reg Guide 1.47 is scmething in this area tha:'s
appealing to us. That's status monitoring. The first rperating
plant with instrumentaticn in Reg Guide 1.47 is Sequcyah, which
is cne of those that's due to receive an OL in the next fe
months.

We want to ook at the backfit akility of
Reg Guide 1.47 to give status monitoring aid to operators in
the control room. We are pursuing a general apprcach to the
problem that I alluded to earlier, this finite set of informa-
tion for accident control, for use by, say, the safety ~ngineer
and the senior reactor operator, to keep the broad overview

of core cooling and primary boundary protection. I we're

[t e
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able to see ocur way tc some general recuirement in that area,
it would be of that nature, that is, pull from behind the panel
or around the panel or in front of the panel, front and back,

a set of instrumentation of an overriding important nature for
safety in an accident, for limited scope attention by the pecpl
in command at that point.

DR. CATTON: Just eliminate things like that
24-channel recorder that reads out 72 pieces of informaticn.

DR. MATTSON: At Three Mile. But what is it at all
the other 70 plants? So we're trying to come to a way to cause
that kind of change to occur withcut having to go plant by
plant and review it and tell each specific plant what to do.

We think pecple at those plants are thinking that way now and
we're searching for regulatory ways to make sure that it's
done according to some minimum standard.

Although we may come up with some other near-term
specific recommendations, the majority of our time right now
and within the next couple of months is being spent on more
fundamental areas. You see them listed here: reliability
goals, how do we do it, how do we apprcach it, several kinds:
system and component reliability, frequency of challence to
safety systems, ones we've talked to you about before.

We would like to try to define ways to sclve those
problems. Clearly, if you move to those kinds of requirements

in lieu of things like general design criteria, there are
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long-term rulemaking scrts of actions and beyrnd :he lifespan
of this task force, that we think we have some ' "uable
insight by wvirtue of looking in detail at Three Mile Island
that we'd like to cffer.

Degraded cooling. This goes back to the guestion of
a few minutes ago on the size of degraded cores or degraded
¢ooling, if it should be a design basis, if so, how much.
Alternatives there would be a better job ¢f preventing it
during design and training, or make a decision that you've got
about as much prevention as you can get and that you have
to move to a system of mitigation. That sounds a leot like the
approacH to ATWS in concept. I'm not saying the answer is th
same, but the concept is the same approach.

*Whichever approach looks like the most promising
would have an effect on core ccoling systems. Rad waste and
effluent systems, containment systems safety and process
system design classifications, we talked about that earlier
this afternoon.

(Slide.)

Operational safety. Let's see, there's a control
room display, computer-aided fault diagnosis. Those things
generally come under the area of human engineering. There
seems to be technology there that is auenable to backfit that
does provide significant improvement in the current situation

for some of the older plants, and we expect to say something
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in that area.

The training licensing gualifications we've talked
apcut. One thing we haven't menticned today is simulators.
There is a set cf short-term recommendations coming up from
the Operator Licensing Branch to the Commissicon --it should
be getting here right soon, I should think -- that has maybe
ten or a dozen changes in the way things are dcone. One of the
things that it will reguire is the use of simulators in
retraining. That's pretty narrow and short-term.

The long-term interest of the Task Force is hcw can
simulators be improved, and then how would they be used for

training for the off-normal transients and accidents they can

.talk about. These analyses that are started now will be ongcing

for a year or more. How do you feed the phenomenclogical
consequences of those analyses intc the simulators and provide

a sort of gaming capability to increase the response character-j
istics of the operator for dealing wigh situations that he's
never even thought cof before, or that are unique, novel
permutations and combinaticns af events previously analyzed?

At the moment, we don't think that would lead to a
requirement for simulators for every reactor. That's an obvioué
guestion that comes up. If they're going to be relied on to
that extent, you'll need one for each control rocm design.

The FAA requires that each unique design of an

airplane control rocom be exactly simulated C%S;Q§Piiaining
«c O
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simulator. We think there are ways to use -- we call them

more generic simulators =-- for plants that den't already have
them, like the B&W simulator for the seven B&W trains. If
there's some kind of transition between the specific simulation
used in training and the exact layout of the contro. rcom at
the plant to which the person is assigned, it might be
classroom training as an intermediary between those two points,
or it mi it be an apprenticeship of some kind in the actual
reactor, and that could solve the problem of retraining.

Does that mean a guy has to serve an apprenticeship
every time he goes through retraining? Thcse kinds of things
neci to be thoucght through.

But clearly there's a large role for siiul;tcrs.

We are alsc thinking abcut the use of simulators by the NRC
staff. I've been talking to pecple about hybrid simulatcrs
that marry the digital and analytical tools like RELAP or TRAC
or whatever to the analocue simulation for gaming by, say,
the people who do the evaluation of licensee event reports.
So, for example, if the Davis Besse experience were to come in
tomorrow, it might go to a person using such a hybrid simu-
lator, who would do permutations and combinations on the

Davis Besse event and maybe come up with a Three Mile Island
event.

That's fairly long-term. It may take a while to

build. There's some promise there.
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Emergency preparedness we'll be looking at, again
from the NRR perspective, the technical and management roles of
the NRR and the NRC respcnse, and then some better thought
along the lines that are in the short-term recommencdations
about the technical suprort center, the operational su;port
center, the data needs, the habitability requirements and those
scrts of things. Also, the relationship between the on-sight
decisionmakers and the off-site emergency coordinators 1is
something that we'll be working with with the EDO task force.

(Slide.)

I'm sure we'll have scme more things ta say about
analyses. The general cuestion of realistic analysis turns
out to be very important for simulation, for understanding
how accidents go in reality as opposed to how they go in
design.

Code development. What audit capability ought the
NRC to have, given what NRC's rocle nught to be in improving
the state of regulation.

Code verification. I think the use -- the need for
realistic calculation capability is understocd differently.
today than it was before Three Mile Island, and probably the

code verification needs and their timing have changed somewhat.

We've got to think about that a little.
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That’s all I have to say.

CR. CATTON: Let me start again. When &nd how do
you determine whether a given procedure or a given plant
will be executed as intenced by the engineering facility
that put it together?

DR. MATTISONs [ shoulg have mentioned that
earlier. That’s a very important question. Just to make
sure we’re talking to the same phase, we understand the
condition that exists today, or prior to Three Mile Island
-=it’s changed somewhat since. In the industry there’s a
group cf people who do plant design, analyze it for
engineering purposes and analyze it for licensing purposes.

There’s another group of people in the industry,
the utilities and cperations organizations and vendor shops,
who direct procecures, conduct training and the coupling
between these two group- is not good enough.

A counterpart to that in the NRCsame problem, the
divisicn of systems safety who reviews analyses and who
develops design requirsments. We’ve got the Office of
Inspection and Enforcement, who inspects to ascertain that
procedures exist in the field for the regquired transients
and accidents. No review as to the adequacy of the
procedures and the operator licensing branch who uses the
procedures at a given plant.to test the operators to sese |f

they know what they’re supposed to know. Thera’s no real
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coupling between the analysis and designer con the one hand
and the procedure trainer cn the other hand.

DR. CATTONs There’s another step to that, too.

CR. MATTISONs That coupling has to be grovided,
and you see it going on right now in the bulletins and
orders task force, as DOr. Rosztoczy works with the vencor =0
aevelop the analysis, he’s got with him to develop the
analysis and the guidlalines and then the procedures. I[t’s
a multiagisciplinary approach, you’ve got the [3E insgector
type, you’ve got the operator training type, the systems
type and the analysis type from NRC sitting in review of
that process from beginning to encd, and forcing the same
kind of approach on the industry side.

And some utilities will argue,.hey, you’ve
mischaracterized how we do its. Some utilities do & better
job than ‘others at accomplishing that. But as a general
matter, it’s not been gocod enough.

CR. OKRENT: [’m going to propose we take a break
and come back to discussion. I think there/ll be this and
other points that we’ll want to take up, cause we’ve been
going almost three hours.

Let’s take ten minutes.

(Recess,)

DR. OKRENT: Let’s reconvene. Let me, if [ may,

first do a little bit of planning and in that regard, I[711
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£ap i do the long=tarm planning tcefore the short=tarm planning.

N

Ill note that we contemplate, although it’s not comgpletely

3 definite, having some subcommi ttee meetings between the July
. 4 full committee meeting and the August full committee
S meeting. Ve currently are contemplating cne the day before
, 6 the August full committee meeting, which in fact Dr. Carben
7 would handle. And at that one he would take up a range of
8 things which are [ guess loosely categorized as
Y acdministration/regulaticn type of questions out of TMI.
10 As you may recall there was a group that haa been
I sequestered in one of the previous efforts to distribute the
12 various issues and there was one that we thought th
13 srocedures Subcommi tiee at one point would handle. [ think
14 the suggestion now that this subcommi ttee do it, but that he
15 weuld handle that session. So we currently envisage that on
16 August 8th, [ think is the date.
17 Then, assuming that there is appropriate material
1€ for discussion, I’m thinking of a meeting on July 26 and 27.
19 DR. CATTON: That’s fixed?
20 DR. OKRENT: That’s tentative. What [ would horpe
21 we would do if we have that meeting then is to pick up
: 22 relatively broader topics, longer range topics, maybe
23 somewhat more difficult topics to grapple with than some of
24 the sort of hardware-oriesnted things, for example, we put on
25 tcday’s agenda before we discussed the Lessons Learned.
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So, there might not be all that, but those kinds
of things tend to get shunted into the background because
they are a littls bit harder to define sometimes. Ne may
have a faw more hardware-criented things -- we don’t want to
give them 21l at once to Roger since that would be too bit a
burden considering his weorkload.

Anyway, that’s one kind of planning. With regard
to the nawer term, that is this evening, we have [ would
guess an hcur %o an hour ang & half, [ don’t think this is
going teyond, say, 7830. We can pick up some of the
additonal topics on tne agenda, nine, 10, !1, or 12,

DR. MARK: Is this ours, nine, 10, Il, or 12?

DR. OKRENT: Yes, these are things that arose
somewhere in the ACRS system. Another thing is, we can hav
further discussion that arises out of the things '
Dr. Mattson was discussing in his Lessons Learned or other
things we think shoulcd bte incluced in that category. And
then, we will tomorrow afternoon, in the middle of the
afternoon, begin discussing a possible interim report number
feur. That’s on the agencda, [ believe for the full
commi ttee.

So in that regard, as a minimum [ would ask the
members and consultants here to look through the draft
paragraphs that they have and to write down specific

modifications that they would have in mind, elaborations or
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shortening or whatever, and also, if they have other topics,
there are quite a few here, but [ think the only way you get
to look at them is to have them written cown.

[f they nave any other topics, would they write
paragraphs and would you give me all this material by first
thing tomorrow moerning, 33230, so [ can try to have it
assembled befor2 the beginning of the afterncon. In other
words, [ would try to get a cleaned-up cocpy, as it were, for
the full committese,

Well, what’s your wish, then, for the next hour,
roughly, that we have left? Are there gquestions for
Or. Mattson on the material he discussec? Are thera
questions or comments concerning the presentation by
Or. Mattson and his associates?

DR. CATION: [ guess there was the question I was
in the middle Sf. Maybe just sort of towards the end of {t,
[ can see how you go about creating a procecure and I can
see where all the interaction of all the different people =
all this is very good.

What | don’t see is where you test the procedure
to see to it that the operator is goeing to carry it out
correctly when he performs the action. [ think giving him a
written examination, even talking to him about it is one
thing, but if he’s going to actually perform it, that’s

some thing else., That’s scmething else.
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MR. HOLMAN: Ivan, that’s in our testing
procedures, on the sinmnulators, a8s one of the things that
we’re going to be doing. In the past we have notl
universally given simulator exams, out that will be done in
the future., Other than that, we’ve talked through it with
them.

DR. CATTON: In essence, then, the p. ocedures will
be tested on the simulators.

MR. HOLMAN: Not all of them, but selected
emergency procedures will be, and they also will be required
to be cecne on an annual reserve basis.

DR. CATION: Now, are these prbcedures going to be
tested early on in the game, when they’r2 created? [ would
think that would be the time you’d want to co that.

MR. HOLMAN: That is one of the great benefits for
a utility, owning their own simulator, ckay? And they found
that that”’” s a worthwhile thing %o do. As soon as they
work up the procedure, they try it out on a simulator and
they’ve found some very interesting things.

DR. CATTUN: [ would imagine, thank you.

DR. MARK: How many utilities own simulators?
Vendors?

MR. HOLMAN: I’m sorry, they“’re what? There are
about four or five of them in operation now, and there’s

five more in construction in Silver Spring, over at Singer.
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kap i Ceon E4, VEPCO, TVA, CPAL, and Duke, all on their own, and

2 the four vendors have theirs, WPPS is under construction,

w

Limerick is under construction, Perry, Black Fox, and who

4 was the other ocne = Seabrook.

w

DR. THEOFANOUS: This sort of a short-term design

. o] analysis, analysis of design, and design events for improved
7 training procedures, [’m interested in that. Can I ask you
B more specifically, what do you have in mind? How much of an
v effort are you envisioning here in this area, and by whom
10 will the ball be carried, s¢o to sgpeak?

1 MR. HOLLAHAN:® What we expect is that the analysis

2 will be done by NSSS vendors, and proceding in the normal
13 way that they generata commercial procedure guidelines, the
14 guidelings will be translated into specific procedures,
15 either by the utility or the utilities consultants.
16 - DR. THEOFANOUS: [o you feel that the vendors are
17 capable of doing a best-estimate realistic calculations for
18 the different scenarios and accident sequences? Or do you
19 say -- | must assume that you believe that they can do it?
. 20 MR. HOLLAHAN® You can get better procedures by
21 trying to do best-estimate calculations, exactly how good
. 22 the calculations are [ think it’s still a question —
23 CR. THEOFANOUS: Unless you know how good the
24 calculation is, how are you going to factor that in? Let’s
25 suppcse you take a calculation and it’s a procedure that is
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indicated by that calculation, and include that.

DR. MATTSONs We’re going tc do that as rapidly as
we Xnow as we go along, is the only answer we can give to
you, We appreciate your problem. The way it was handled
with the small break LOCA analysis was to introduce what was
thought to be the necessary elements for realism, and then
to stand back and use more gqualitative engineering reasoning
cn what should be going on, and to give a wide spectrum of
people an opportunity to review that, recognizing some of
the tocls have had a conservative analysis backdrep
throughout their previocus development.

DR. THEOFANOUS: [ want to say that [ feel that
this answer is grossly inadequate and I’m sorry to say
it, because [ think thaet — in my opinion, at least, one of
the lessons that we really learned as a result of TMI is
that we have to better kncw the response of the system,

Like you very well said it some other place, where
we talked today == yet the answer that you give me is, Well,
we’ll co as well as we possibly can, but —

DR. MATTSONs [ said also earlier that we’d be
working hard to develop better codes for a more realistic
representation of transients and accidents. But that’s
going to take some time, and [ don’t think it’s worth
delaying progress that can be made in better explaining

these transisnts and accidents in a realistic way for
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training and procedure writers, while we wait for them.

OR. THEOFANOUSs GCreat. [’m very happy you said
ite I’m with you all the way. But I think there’s
something missing here, because you’re going back to vendors
to ask them to do calculaticns with tools that you wrought,
and you agree they’re probably very gocd and probably can
nelp in scme of those calculations, while somehow, you don’t
seem to know or ramember that there are also other codes
around and they do much better.

Now, why nobody seems to mention about that ==

MR. TEDESCOs But, look, even in the existing
coces there are cértain things that we can’t do no', namely,
the wore reaiistic modelling of what actually exists in the
plant. We aidn't put in the PORV. We bounded {t by having
the high-pressure =-—— don’t worry about {he PORV ==

- DR. MATTSON: Let Gary come hack to that,

HR. HOLLAHAN: As part of the calculations to be
done there will be pretest calculations of some of the small
oreak tests to be done in September or later on, so we are
interested in verifying how good the ccdes are against
tests. In addition, what the small break calculations
already run, BaW has also asked to benchmark their code
against the actual TMI accident, for the very purpose that
you added, to show how good is the code when using it to

develop procedures?
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DR. THEOFANOUS: I can understand why the NRC has
been developing codes for many years now, at the exzense of
many, many millicns of dollars, and we come to this meeting,
and also tc other meetings. And we see all kinds of talk
about more development and more assessment and
verification. And we see no plans at 11l for application of
the cocdes to actually learn something from them. And that
kind of bothers me.

I keep saying that for meeting afier meeting and
yet nocbody seems to kXnow that those codes are there?

They’ve been daveloped at great, great expense and nobtody
wants to do anything with them.

CR. MATTSON: This is a memorancdum to Mr. Denton,
signed by Mr. Fraley on July 10, two days ago, commenting on
the research supplemental budget for FY “80.

* Paragraph A. It talks about transient and small
LOCA events, last sentence, NRR will emphasize the need to
produce quick running engineering analysis codes for sloping
and barometric studies in transient and accident sequences.
[ think it’s completely sympathetic, what we intend here,
with what we’re saying.

Ne take those ccdes for which millions of dollars
have been spent, turn quickly to engineering and scoping
analysis capability, fastrunning and use them now.

DR. THEOFANOUS: But, Roger, you’re still talking
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that they went through that exercise of geiting small and
fast, superfast line codas, many years ago, and thay nave
decided that the cost of develocing more codas, prosebly oy
expensive codes, to le2arn something from them.

We’re still in the stage of talking about
producing still ocne more code. [ forget, it was in the
meeting, now two weeks ago, the 27th. He showed us == they

which was number- 9
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codes, but nobody talked abcut using those cocdes for
nothing. [ can’t see myself, any application for thos2
codes except for developing more field egquations and
developing another three equations into a set, making nine,
making 12, with no limits, and I see no applica:icns. And
this is surprised. ’

- DR. MATTSON: Those calculations go with the
cocdes, with RELAP.

DR. THEOFANOUS: Ne.

DR. MATTSON® Some go with TRAC == we did a
calculation with TRAC for TLTA. [ think we’ve don2 thenm
with the asymetric blowdowns on EBWRs,

CR. OKRENTt: One conversation at a time, please,

DR. MATTSON: What are you preposing? What do you

think we ought to do, use TRAC to develop procedurss, plant

by piant?
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DR. THEOFANOUS: First of zll, I wrote some letters,
and in those letters I outlined it. I think it would probably
be toco long now to discuss them, so I suggest -- to look at
these letters.

But I certainly feel that by reading these letters,
after a lot of thoucht, because we've had many, many talks
before not cnly with neople from the staff, but also with
pecople from research. And I found a lot cf thread there.

It locks like there is cone thread geing along the
development path, and there's ancther thread that gces along
the applicaticn, but at a very different level. It just loocks
like there is no communication.

I feel there is much -- benefits to be gained by
both sides. It seems that we co&e closer together into what
we call application. Thusly, these people don't develop
codes; they're only worried about analysis. All they want to
do is print more equation here, one more there -- more time and
more dimensions -- and they never worry about lz2arning
somethinag from using those codes.

On the other extreme, I see pecrle =-- like you
people =-- that you want to do another calculation, and veou tell
them, "Do this on RELAP." That's two extremes, There's
nothing in between. And something oucht to be done about it.
I think otherwise it's a shame, for all this money that's been

spent =--

576290
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DR. CATTON: TRAC has been civen to the veople at
Idaho.

DR. OKRENT: Excuse me. I am going tc make cne
comisent that arises of a subcommittee meetinc vesterday,
because this question was discussed somewhat at {he Reactor
Safety Research Meeting.

Ané, in fact, the point vou're making was raised
on your behalf, ani the pecople from Research said they would
like to run TRAC more. They can't get the time on the
computer at Los Alamos to run it as much as thev would like.
So, in fact, they're limited ncw by computer time availability
in their use of TRAC. And I don't think it's runninc on any
other machine except the Lcs Alamcs machine.

- DR, MATTSON: We have the same problem ncw.

DR. OKRENT: The only place where they have the free
time, I think they said, was the Los Alamcs group.

DR. CATTON: 1It's running at Sandia. They're usinc
it for overhead injection studies. 1It's also running at
Idaho. so that's not quite true.

DR. -MATTSON: It's-under contract by us to the
licensing application.

DR. MARK: They can't get extra time at Los Alamcs,
but I think they can get it wherever they have a 7600 and put
the code in.

DR. MATTSON: Running time is a problem.

576218
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1 To get back to the suggesticn, it micht be possible

2. to take some version of TRAC, whatever we can find now that's

3 } amenable to PWR deck, and do some audit calculations to under-
4'% stand how good scme of these realistic analyses are over the
. 3 3 next nine months.
6l Why isn't that a gocd idea?
7? Let's go back andéd look at it. 1It's a ccod

3| suggestion.

9 il DR. CATTON: They haven't mixed that up for a typical
10 | PWR, and they haven't set it up for a small-scale and semi-

i scale.

12' DR. THEOFANOUS: ,You can do these calculaticns.

13; DR. OKRENT: 1If this is the case, I am pleased to

14 | be corrected, because the impression I was left with vesterday
-- apparently I was --

DR. MARK: I think thevy were talkirqg osnly of in the

o

17 . hands of the Los Alamcs group.

1a.i DR. MATTSON: The impression you got is a generally
i 79‘? good impression. It is very difficult -or us, even running
zoii RELAP, to get the ccmputer time we ..eed to do the audit
21§ calculations we do. And we don't do encugh audit calculations.
22i DR. OKRENT: TRAC or cited, as using 20 hours for a

23| typical kind of calculation vou're interested in. I don't Kncw
|
24i many --

Ace Federal Reporters 10c. |

25' DR. MATTSCN: I don't kncw.
|
|

576399
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DR. THEOFANOUS: Dave,-I think the point is that we
somehow have to do some synthesis. That's the conly thing we
have available.

DR. OKRENT: I'm very sympathetic toward us trying
to learn. I was, at the moment, reciting what I thought I had
heard vesterday, which was either misheard or misinterpreted,
or whatever, but there nevertheless is a lecng running time
involved.

UR. MATTSON: A long running time and a difficulty cf
getting to the computers.

DR. OKRENT: 1In any event, I think this is something
toc be prrsued. What's nct clear is how much TRAC itself can
be used in this recgard. . .

I think Carl Michelson wanted tc raise one cor two
points on -- either with regard to item 9 on the agenda or
scmething else, I'm not sure.

MR. MICHELSON: There is a new item I wanted to
discuss with you before the next meeting -- for you to take a
little lcck at it.

You're probably familiar with the fact that the
pressurizers for Westinchouse, B&W, and CE all contain scme
type of a diffuser where the surge line enters the pressurizer
tank.

This diffuser, in some cases, consists cf three-inch

diameter holes. 1In cother cases it would be guarter inch. 1In

576219
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1 other cases it would be a larce slot.

o

In the case of three-eighths-inch diameter holes andé

3 three-guarters-inch diameter holes, he gets some rather larce
-

4| steam velcocities just from an open relief or safety valve,
K 5 Now, the guestion you get into is whether or not

4 | Yyou can indeed ever dump the pressurizer even in a CE or

s | Westinchouse machine, the reason beinc that the flow velocity
g | growing through the cpen relief valve, open safety valve, cor
break in the top of the pressurizer gives you sufficiently

high steam velocity, that countercurrent flow can't cccur

To be perfectly framk, I was unaware of these taings.

|
|
|
l
!
|
1 i througch the small holes.
I
!
1

I ﬁadn't really looked into it. I became aware recently =--

14 | . DR. MATTSON: You don't cget interested in that until
15 | you start from the purpose that you've got a void in the system
14 | and see what happens as a result of that.

17 MR. MICHELSON: You find though that they have these

18 | rather fine diffuser screens in the surge line entrance to the
19 | pressurizer. And if you postulate continuous flow, it isn't
20| altogether obvious that the water will ever dump from the

21! pressurizer. I am wondering if you would look into this.

221 DR. MATTSON: No.

23} MR. MICHELSON: Maybe before cur next meeting -- I
24| have, but I don't want to bias your thinking =-- go back and

Ace-Feaeral Reporters, inc.
2§!| get the numbers from the vendors. I suspect it'll even be

| 576500
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guite specific. I'm not entirely sure =-- in fact, I know in
one case, where these designs chanced from one nlant to
another =--

DR. OKRENT: Let's se2 if I can understand what you
think may occur.

MR. MICHELSON: Well, the model is pretty straicht-
forward.

In the area of depressurization, the pressurizer
£ills with water, and the two-rhase flow 2roceeds to pass cut
through the leak valves.

As time gces on and the void grows large in the
vessel and finally £fills the upper part of the head, the
steam proceecds now =- the th-phase proceeds to euics the
pressurizer.

And eventually, as the water drops even lcower into
the core, only steam enters the surge lines on that pressurizer,

The guestion is now will the water that's in that
pressurizer drain back down to the surge lines and work its
way back and forth, or will it sit up there and indicate that
the pressurizer is still £full?

DR. MATTSON: Carl, that's an interestinc question.
I think I know a way to ask of the vendors in these ocngoing
small break LOCA and degracded cooling analyses that are gecing
on, We'll see that that's dcne.

I want to say something =-- earlier, you brought up

576508
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another suggestion, and it troubles me a little bit =-- in the
conversation today =~ I don't know if it troubles me, if that
would be the right word. Questiocns are being raised tcday,
after Three Mile Island, of a sort that imply that the NRC
Regulatory Staff is intimate with the design analyses for
light water reactors.

The Regulatorvy Staff is not intimate with those
designs.

MR, MICHELSON: Could we say "familiar”?

DR, MATTSON: Has never rerformed them. It has
never been the function of the Regulatory Staff to do the kind
of analysis you just described for the design of a plant =--
down to that detail. .

. Now, over the years we've gotten into more and more
detail, and one cof the compelling directions that we feel
pulled in at the moment by the kinds of gquestions vou're
raising, and the kind of assumptions that the pecple of the
United States seem to make about what we do to ensure reactor
safety,is to jump, bot’. feet first, right in that direction.

And I alaost guarantee you that if I jump, beth
feet first, into that direction on all of these kxinds of
questions whizh we raised -~ I suspect we're as cood at
generating them as you are. It's not this agency that's
capable of handling all of those guestions today. 2600 pecple

can't do that with the myriad of designs that exist in this

o76u13
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in this country.
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MR. MICHELSON: The reascn for raising this ==

3 | DR. MATTSCN: And if that's the direction we're

‘ 4 ; headed, as a lesson of Three Mile Island, that's the right

- 5 i direction =-- so be it, that's the right direction, but that
6§ clearly isn't where we've been.
7£ DR. OKRENT: I would say that's a guestion that
8 | Dr. Carben should address as part of his subcommittee meeting
9! on August 8th, which is the rocle of the NRC in the regulatory
!0! process and so on.
11} DR. MATTSON: I thought that thought earlier when
12} you brought it op. We can lock at the other one and this one,
131 too..
?4j *As we go along, we oucht to watch what we::e doing
YSj with one another and where we're headed,
léi MR, MICHELSON: May I at least indicate to you that
17i this is an area you ought to lock at. It doesn't necessarily
!aj mean that now you have to go down and do the work., It means
19: that you have to assure yourself that the wcrk has been done.

{

2oj As a regulator, you ought to assure yourself that
21{ the work has been done.
22 , DR. MATTSON: Yes.
23; DR. CKRENT: You already have a recommendation that

24 | you should get as much of this information as vou can from the
Ace-Federal Reporters Inc. |
25! Licensees.

5765039
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DR, MATTSOM: But there's a counter tendency =-- I
want to talk in generalities again -- there's a school of
thought in the Task Force and elsewhere, and it cces scmetihing
like the following:

One of the reasons that we haven't appreciated scme
of the system'sinteraction rossibilities and some of these
holes with no coupling between between the analysts and the
procedure writer, for example, is because we bore in in toe
much detail, We got down to a compcnent level cn some things
that eat our resources up and drag us away from the systoems
level understanding.

Now, that argues to bring us back out of the details
and put us in higher plane, but if you're at that higher plane,
how do you make sure the details get done?

That's really an important guestion, I think, for
regulation after Three Mile Island, I don't have the answer
yet, but it's an interesting subject to talk --

DR. OKRENT: I would put it, myself, scmewhat
differently. I think there ars some areas in which the
Regulatory Staff has had very ccnsiderable techmical decth as
they were able to raise broad gestions, ceneral gquestions,

detailed gquestions in the area an' really cover it quite well,

And I think there are scme areas -- for example, where

the ACRS has had less depth. And I think they did ccver the

area either with detailed questions or perhaps scme of them,

*P -
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more general ones.

OR. MARK: 1It's not clear to me they wers on a
higher plane.

DR. OKRENT: I think it's just been a fact of life.
I'll put it that way.

DR, MATTSON: Well, cne we cught to think about how
to correct.

DR. OKRENT: All right.

Did you have any others?

MR. MICHELSQN: Can we back just to finish this up?
And give us scme indicaticn =-- it was my understanding, at
least, that at Three Mile Island the diffuser was a two-inch
hole size, the system of a large screen of two-inch holes
located all over it.

But from the other things I've founé out, this is
not necessarily the only design. In fact, cur plants have
different designs, depending on who did it =-- at whst point in
time they did it.

So I'm just cautioning vou to find cut from the
vendors how they might have varied their designs, because a
lot of the cperating plants which we've loccked at, they lock
significantly --

DR. MATTSCN: What's the purpose of the diffuser?

[0

MR. MICHELSON: It's mainly to be sure that vou cet

a good flow distribution on the heaters., The heaters are in

576508
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this area, and you want to make sure that you don't cet a
channeling of the surge coming up. You want to spread it
around good and mak2 sure that the heater elements -- and I
submit thatycucan't find it in the Safety Analysis Report.

MR. MICHELSON: Possibly not the Safety Analysis
Report -- none of the information I've got actually came cut
of the Safety Analysis Report. I didn't honestly go back and
lecok to see if it was,

DR. MATTSON: I have read a few, and I don't ever
remember seeing them. I'll take your word for it.

MR. MICHELSON: I think you'll find that there wen't
be any detail whatscever. You couldn't even imagine what it
iooked like at that level of information.

- But it dces seem to possibly affect the answer about
where the level goes on these others, and then it's very
impcrtant as far as operating instructions are concerned.

The loop seal grade is a deceptive situation,

DR. MATTSCN: We'll see that that gquestion is
formally brought before the Task Force for their formal
consideration with the Westinghouse and Combusiont Engineering
pecple.

MR. HOLLAHAN: I might alsec tell you that cne of
our consultants is Graham Wallace at Dartmouth College. We
have a contract, part of which he is looking at the two-

phased flov phenomenon characteristics Ef?!ggagys cemponents

57 3®
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in a reactor nooclant system.

Folloving Three Mile Island., we told them, "Look
at the pressurizer surge line."

MR, MICHELSON: Make sure he locks at the diffusicn.
It's a very simple problem: An orifice with water on cne side,
steam on the other -- undcder what conditions will only steam
pass throuch and under what conditions will the head of water
also drive =--

MR. HOLLAHAN: think Dr. Wallace is familiar with
countercurrent £flo £flooding nroblems. .

MR. MICHELSON: The cnly data I could find was for

larger tubes. I couldn't £find anything for an o¥ifice, but

there is this critical diameter and critical flow rate and so
fcrth at which the same amount o<curs.

MR. HOLLAHAN: 1In the past, Dr. Wallace has dcne
flooding type of tests with mini-tubes as well.

MR. MICHELSEON: He may have already loocked at this,
relative to TMI.

DR. CATTON: Sort of like a coarse rre plate.

MR. MICHELSON: Sort of like that.

DR. LIPINSKI: On your viewcrach, vou show that
you provide emergency power for the pressurizer heaters.

When B&W came in, describing how they designed their
pressurizer and sizing it, they pointed out that under reactor

scram conditions the pressurizer level shrinks. And they have

576008
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a level control system in those heaters that when the level
gces down, the heate. is going to cn autcmatically. d unless
the level control cuts them off, as the reliability of that
level control circuit, it's not safety grade, and I have no
idea what they would claim for reliability.

But the result is -- the thing they fail to cut the
heaters back on, so you coculd lose control of the heaters =--
of if it fails to cut them off, you coculd burn them ocut.

DR. MATTSON: 1If you'll bear with me a minute, I'll
get into the details on that regquirement.

DR. LIPINSKI: They saved a few feed on the
pressurizer height.

(Pause.)

- DR. LIPINSKI: Whether that's true in the case of the
other vendors, I don't know. I became aware of this in B&W's
presentation.

MR. HOLLAHAN: There is -- true, there's no automatic
shut-off on that.

DR. LIPINSKI: I heard of a case in the Naval System,
wnere the heaters didn't turn off, and they burned a hole
tarough the pressurizer.

DR, CATTON: That was a different reascn thowuch.

DR. OKRENT: Everybody, if you're going to talk,

[

speak more distinctly so that the recorder can hear ycu.

Dr. Ligpinski raised the point =--

576508
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DR. MATTSON: We have the point. I believe the
consideration is that we want to speak to the reliability
considerations on those ccmponents, and we're not deoing it
because I think they're specifically addressed, but I can't

find them in the draft itenm.
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MR. MICHELSCOM: There are a number of items here that

go bevond 6:20 in the evening.

DR. OKRENT: Why don't we take a few, and we will
adjourn in the not-too-distant future.

Under valve cperability, under accident conditions,
there are some of these that we should raise.

MR, MICHELSON: At least I can indicate the concern,
and then you can use it as you see fit.

In the case of the isclation valves and let-down
lines, i€ the let-down line were to fail downstream of the
isclaticn valves, then the isolation valve sees a flow which
is probably on the order of 10 times normal, somewhere in that
neighborhood.

The question simply is, has cperability assurance
been provided on those valves to accommodate interruption
under the blowé@own conditions?

It's particularly copplicated, depending on where
the breakdown occurs in this system., If the breakdown orifice
is downstream of the isolation valve, and the break occurs
between the isolation valve and the breakdown orifice, then
the valve itself becomes the breakdown orifice, and those
valves are then procured to assure closure under those
conditicns.

It is very important, because otherwise it is an

uncontrolled blcwdown of the reactor, and we certainly don't

576539
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want it to go on very long.

DR. MATTSON: I den't have a specific answer to
vour guestiun.

We are looking, as you said, at operability reguv’
ments and testing and what have you for things other than
safety relief valves that we spoke to in the short term.

e are not ready to sav generally what ocucght to be
done.

MR, MICHELSON: It is a good cocne to lcok at.

DR. MATTSON: Pump and valve operabil.tv standards
have been under development in sort of a tripartite thing
by industry, the ASME, and NPC for lo these many years, are
designed to speak to this guestion in the testing business.

MR. MICHELSOM: I worked on these things for four
years. I think they are still wrestling with the gquesticn of
nonconformance.

DR. MATTSON: Thev are also concerned over the
difficulty with some of the sizes. I don't think that is the
answer to your question, because I don't think it is a short-
term product. .

MR, MICHELSON: This item wasn't brought up as a
question, necessarily, but rather a comment. Indeed, these
isolaticn valves need some tyve of comparability assurance
under the situations which thev see for the situaticns for

which they have to close.

576522
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DR, MATTSON: I go back to my general point I was
making a minute ago. 1I'll give vou an example here.

It is possible for me to understand how a designer
micht not have had the insight to think of a small break and
a CVCS downstrean of the isolation valve. They would be very
high flow, and wouldn't the valve close against it.

Somehow in my mind, that is a pretty specific ques-
tion. It is a good gquestion, and it is one that ocught to be
answered.

But I suspect I know the answer. 1If the designers
have nrocured safety and relief valves fron manufacturers
who certify today that those valves have no design assurance
of operability over two-phasé and solid water discharge and
there have.been no tests. Yet we kxnow that the designers aave
known fcor some years that those valves could exverience those
kinds of flow.

Then how is it that a system of regulation can
work where that kind of knowledge is there and the assurance
doesn't need to be provided at that level of detail?

MR, MICHELSON: I think you have stated it rather
precisely.

DR. OKRENT: 'le are just tryving to raise some
questions to see whether the system is working.

MR, MICHELSON: The next item under the same

general category was purge valves. Purge valves are the same

576543
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kind of guestion, except I think thev have been treated rather
extensively, but of late there have been scme questicns.

DR. MATTSCN: The gquestion here is whether they
will close.

MR. MICHELSON: Under the rLlowdown condition
which exists when vou have LOCA inside of a containment, and
you have ==

MR. TEDESCO: That is a requirement. That is a
requirement.

MR, MICHELSON: I think it has gotten pretty good
treatment. Purge valves weren't nmine =--

DR. MATTSON: Victor Gilinsky raised a question
on that, saying wﬁaf if the purge valves had been copen at
Three Mile Island, which is a little bit different Juestion
because there they would have sensed the radiation, they would
have shut, and the consegquences would not have been much
different.

The question you raised is, but what about a larger
break yielding a higher pressure rate?

MR, MICHELSON: This is not a new question. It
would appear to be put to bed, I believe, recently.

DR. OKRENT: I'm not quite sure now why it is on
here, but I do recall a recent LER cor something within the
last vear, where Duane Arnold found that their purge valves

were not designed to take the forces, given a large LCCA.
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And I don't know anything about the guestion of
degree, whether anvone has looked at that.

But I had thought that the very first step was
routinely asking them all to look at their purge valves, so
it wouldn't surprise me if it was being picked up for this
vear,

Maybe that's why we put it on now. I am not sure,
Carl.

MR. MICHELSON: 7T believe that is why it is ¢on
here, because you had raised the question.

The atmospiuric dump valves are often upstream of

the main steam isolaticn valve. Occasionally they are down-

stream, but often they are upstream.

MR. TEDESCO: No, no, no, no, no.

MR. MICHELSON: There are some times wnere they have
been downstream, v3is.

MR. TEDESCO: Thev shoulén't be.

MR. MICHELSON: Not normally, that's right.

Now, the question is, they are generzlly nonsafety
related in terms of design regquirements.

MR. TEDESCO: I really don't understand why they
would be downstream at the opposite point from their functior.

MR. MICHELSON: Let me retract the statement.

I will let you in on the details later, but let's

assume they are upstream, which is where they normally are, in

SPLo &
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which the aresa of concern for me =--

They are generally nonsafety related in their
categorization. They do not have operability assurance on them.

MR. TEDESCO: Under perhaps manual capability, if
you lost power, he sihculd be akle to go out there and actually --

MR, MICHELSON: Theyv are not generally on the
active valve list.

The problem or the gquesticn is then, what is their
extent of reliability, and in particular, of course, under
certain actual situations, you wonldn't want them to stop open.
And if it is possible for them to open under those ccnditions,
that has to be included in the analysis of the event.

Anéd generally, I do not see these valves being
treated as having potential fcr opening under certain of these
events, and they are not treated with comparability assurance.
And certainly, at least, a single failure criterion ought to
be applied to them.

DR. MATTSON: That is an analogous problem to the
PORV. Probably the thinking has been that the conservative
way to bound it is to stick that valve sco that you can test
the safetys, and nobody has asked it from the inverse, of does
the valve open when you don't want it.

MR. MICHELSOM: 1I'm not claiming thac there is indeed
a problem. I am saying that I can't find the analysis, but

I can see some possible problems, and 2y certainly ought to

76016
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PMG 7 1l be looked at.
2: DR. MATTSON: That would fit into your category
3 for your Item 4, Safety Related Aspects of Main Steam
. |
4: MR. MICHELSOM: It has got some interesting cocntrol
. S; circuits, by tne way, and that has scme very interesting

5 possibilities for gang-ope ing of these valves.

71 So I think if you want to look at the contreol, and
8| don't limit your attention just to the wvalve itself, but

9‘ rather to the entire control system -=-

10 | DR. MATTSON: Back to the regulatory process again.
' What I see, following this train of logic, is that

12| the arbitrary subdivision between safety on one side and

,13i nonsafety on the, other side in deciding what is important to
14 | safety, that is put in the wrong place.

DR. OKRENT: That has been clear a long time, I

16| would say. That is not a new thouqght.

17 MR, MICHELSON: That is why the main steam line is

18| on here, and that is why the dump valves are on here.

‘9i MR. TEDESCO: Again, you are still dealing with the

20| question of safety-grade, nonsafety-grade, like in the

21 Class 2-E system. You would be more precise in your definition.

2 MR. MICHELSON: One further thinc you might want to

23ﬂ lock at is the check valves on the feedwacer system. Since

24 | the feedwater lines are going together in the common

| Ace Fecars! Aeporters, Inc. |
25‘ feedwater system, if you have a failure of one feed line and
|
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your check valve on the cother feedwater line for scme reascn
fails to clecse, that creates a dual steam generator blowdnwn,
and that failure to close micht be postulated as the single
failure.

MPR. TEDESCO: Check valves have fewer cocmponents.

MR. MICHELSON: But checkvalves have been known
to stick open, and it is not passive, because it is opened,
and it must close. So I would argue that it is an active
component. If it was open at the time the event started, it
must close if you are to prevent the blowdcwn of the steam
generater,

MR. TEDESCO: It doesn't require power,

MR. MICHELSCN: That's right, but by the way in
looking at éﬁerability assurance --

DR. MATTSON: Now, you have got to be careful.

I am not even sure that is consistent with what we have
traditionally done. 1If it had to move, it was active; if it
didn't have to move, it was passive.

DR. OKRENT: In any event, we are trving nct to be
hidebound by tradition in this Subcommittee.

MR. MICHELSON: What we are trving to point out is
areas that you might want to lcok at, and that check valve is
another area that if vou want to be realistic on, vou know,
single fzilure criterion rules and so forth, one would argue

why aren't you claiming that valve sticks open.

o~
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MR. TEDESCO: ™"e hit that problem wher we start
talking about the boilers. And when we start talking about
the potential, the byrass and reactor breakers, that is when
we all agreed to take extreme measures to ensure that the
valve remains closed.

MR. MICHELSENN: Of course, the valve is open and
must close.

Now, you can argue two ways: CTither it sticks oren,
or alternatively, if it closes, make sure there are calculations
or tests that would verify that it was in the closed position.

Generally you will £finéd these valves are just in
never-never land. There is nothing much said about them in
terms of operability assurance or design requirements. We have
a normal requirement to get a certain flow rate.

MR. TEDESCO: I think that's true.

MR. MICHELSON: Because they are nonsafety related.
They are not on ycur list of so-called safety related components.
And that is really the message that we are trying to convey
here with a few specific examples.

DR. LIPIMSKI: On Three Mile Island 2, the gquestion
came up, why did they have to have a test procedure? They
defeated both the a2ux feed systems. They had a procedure early
in plant life where they did not cdefeat both svstems.

MR, TECESCO: They rewrote those procedures so they could

then test these check valves. That's in violation of the
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tech specs.

The tech specs said no. Procedures said ves.

DR, LIPINSXI: They never said theyv violated th
tech specs. The question was, who checked it. Did the NRC?

MR. TEDESCO: The tech spec was never allowecd.

DR. LIPINSXI: They rewrote the procedure in order
to test tlase and check thenm.

DR. OKRENT: Let's see, do vou have one more item
that you want to call to their attention?

MR, MICEELSON: The last item would ke Mo. 10. I
did write a short ncte on that, which I assume you got a copv
of.

MR. TEDESCO: I haven't, no.

MR. MICHELSCN: The note referred to an LER which

indicated that San Onofre was having trouble with straichtenirg

vanes coming loose inside the piping.

I was simply trying to point out that this leads me
to believe that under blowdown conditions where the lcadings
are generally much more severe, I would becor 2 concerned about
pieces breaking loose.

The key point, as we get back to the problem of
the steam generator tube integrity, which we generally agreed
this merning, I believe, or this afteimoon, that we are not
going to assume any steam generator tube failures. Ané if

straichtening vanes come out and fly into the steam generator
Ry e e
bwt/'v';‘
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and so forth, that kind of an assumption doesn't loock too hot.

DR, MATTSON: I didn't sav we aren't going to assume
them. I said we don't assume them now.

MR. MICHELSON: They are failing now.

DR. MATTSON: North Anna had this kind of problem.
where on leorth Anna II, thay found a flow diverter.

MR. MICHELSON: This is under normal €flow ccnditions
that these things are happehing, what would happen if we had
a main steam line rupture and this blowdewn flow was passing
past the straightening vanes. If they are wiped out, that
would be a real problem,

So another guestion you have to ask, is are they
designed tc begin with for the loadinq; of a blowdcwn £low?

. DR. MATTSON: The answer is, they are suprosed to
be, and they are reviewed to that extent. The one that
happened at North Anna was the discovery in the NA of the
welds or something, they found cracking. They had to go back
and provide assurance that they didn't have it on North Anna I,
which was in operation. And analyses were done to say what
would happen to it even if it did come loose during a blowdown.

So, yes, it is something that is required to be
treated in the course of a loss of coolant accident.

The San Onofre LER, I don't k:iow vhat the
difficulty was.

MR. MICHELSON: They fixed it bv putting in a better

576330
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design, stronger supports. Which implied to me that the
supports must have been a little on the weak side, and that
blowdown flow was alreadv included, and thev were ripring lcose
under normal flow.

However, there is the possibility of fatiague.

DR. MATTSCN: t is also true that this sort of
requirement did not exist.

MR. MICHELSCNM: That is a possibility, too.

CR. CKRENT: In any event, it may be relevant to
reexamine whether the necessary assurance exists, either that
these can cause trouble if they do break locse in an accident,
or they can cause trouble, that in fact, the gquality both of

.
the original design and the continuinag inspecticn, however
you want to put it, gives vou encugh assurance there is a
real siqnal here.

MR. MICHELSON: I haven't seen gcod discussions
anywhere on the fact that these kinds of pieces flying arocund
can be terribly important relative to isolation valve
closures and relative to any other mitigating eguipment
inéluding tube boundaries that are essential for the proper

termination of the event.

I think it ought to be wvery disturbing to find these

kinds of pieces breaking lcose in normal operation.

DR. CKRENT: Well, I think since it has been

fairly long davy and we have got three long days ahead, I will
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propose that we in a minute close the meeting, and I will
acain repeat my request that members and consultants get me
their suggestions for possible Committee comments this month,
if the Committee writes a letter, on Three Mile Island.

Dr. Mattson.

DR. MATTSON: Tomorrow I intend to come down to the
full Committee, and I think we have got 45 minutes to give a
quick coverview of not the same cglides or detail we had today,
although the slides we had todav are available to the other
Committee members.

Cur plan for the short-term recommendations is to
acsign them as a task force to Mr. Denton Monday next.
Simultanecusly, we will providz you with copies -- the Commission,
the public == in a limited printing, simply limited by
orinting capabilities.

He is at the mcment, or has, Mr. Denton has at the
nmoment requested comment from his other line managers on the
final draft of the report, said comments to be available to
him late Monday for his consideration in how to go about
implementing them.

It is my expectation that lacking any presently
unsurfaced difficulties in that area, he will make a decision
on implementation of the short-term recommendations by about
Thursday.

Abcut the same time, some 2000 copies of the thing

57653
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become available for general. distribution with the understanding
that comments =« I should say one more thing.

It will be the recommendation of the
task force and implementation being undertaken promptly on all
of these recommendations without an oprortunity for public
comment.

Three of them will be subject == 0of what we recommend
to be immediately effective rulemaking: twe dealing with
hydrogen, and one dealing with shutdown requirements for human
errors.

Those will necessarilv lag the cthers, hecause of
the necessity to prepare Cormnission papers and make the
argument for immediate effectiveness ruling.

We, as a Staff, nend to understand =-- and I think
probably this is the way we should couch the discussion
tomorrow -- where the ACRS comes ocut on the guestion of pending
operating licenses.

Clearly, your crmments are welcome at any time on
the recommendations of the Task Force, and what Denton has dcone
to implement them. 1If you think they are insufficient in light
of your previous recommendation, vou oucht to say so as soon

as you see what his acticns are.
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If you think thev“rs t20 nuch in light of your
crevious recommendations, you sught t2 say that. {h2 gquestion
wea ougnt to consider together (s wnetner we hancle these
pending ULs case o9v cas2 and come back to yeu for rerevisw
for those you have already seen like 3alemn and North Arna,
or whether you’re willing %o accagt the generic answar to
the effact that the newv OLs will be requirsd to mest all
the short=term recommenjations on the time scale provided in
the resort vou’ll see ‘onday 2na reguired tc satisfy the
sulletins and crders raguiremants == a3ctuyally just t-e
bulletin requirsments cecause thare are no orders fronm
Nestingh;use plants, and that’s all wa’re i{n the ne3ar tarn.

And that’s the question [71l]l sring to the full
committes tomorrow. fhe subcommittese has he2ar<d agre setails
than anyons at this puint about what ths racommendz=tions ara
~ocause we’re still meeting as 2 %task force saczusa Shere
dre continuing to pe a number of Thres Mile [sland activitizss
I think you understand why [ taks the position that sour
formal comments and what have you on the recomendations can
follow on.

If you fael otherwise 2s a2 committes, 2s a
suocommittee, indicate at the time scale that we’re sushing
forward Oon. That jives you an idea of when you cught to as 2
subcommittee or committae interject yourselves if you feel

that that’s not rignt.
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DR« OKRENIS [“m not clear wnat {t {s you’rs 2askings,
2oQer, with regard to the operating licenses, Is it that
YOU exgecCct the reaction from the committee 2% the July
meeting?

DR. WATTSONS He. W2 nave a letter from you that
says, you’re willinjg to considar the [VM] 2 implications for
the near-term OLs on 2 gensric Sasis, sut that you l2ave
ccen the possibility that you =ight want to borin
plant 2y plant,

Na see that as 3an ¢ozen guestic

. |

For efficiency reasons, wa’3 just 25 soon nandle it
generically. You’ll se2e our r2quirzments for tha nsar=term
OLs irsofar as Three Mile island is coacarned and 2ll of
thelr detall on Monday, not Iin time for you %2 maks =
decisicn tomorrow.

« From what you nheard today, i{f you still nave
questions, 2nd [ Joubt that you have 3 suocomnittes sr
committee position oan it, dut ths staff will need from the
committee over the coming weeks some xind of indication ==

DR. C:RBONSE Ovar wnhan?

OR. MATTSONs Over the czominj; weeks -- what kind of
review you want to do on plants like 32lem, which ars
day-for-day slioping in their capabilities.

DR. OKRENT: | guess it would be helpful {f tomorrow

in that 45 minutes -~ that 45 minutes, bv the way, tnat we
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have for you was not readily ootained. And ! dcn’t xant

g0 deyend the 45, [ think you should state this and th

Y

committee thesn will just d
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going to acorocach or try to asoroacn {t.

It may oe acle to treat some things genarizally
out there are scme things that are different in other zlants.
Some of them may have an ice condensor. It mav not 2e the

samae.

injection,

OR. OKRENT$ So let’s assume that’s nst 30i3s to 22
an important cart of the presentation. You’ll mentisn that
this i{s 3 need for the cormittee to think apout and then

the chairman will have to maks time available ijuring the

thrae days %o at lea'st e

O

{de 2n tna course of action, whicn
will probably be 3 subcommittee neetin; as the next stes,
if you want me tc juess.,

But with regard to your cwn gresentaticn, [ suggest
yoU pian on taking not mors taan 25 of ths 43 minutes, not
more than to leave time for discussion, and that vou
concentrate on the short-=term == wnat 4i{d ycu c2ll tnem?
Recommendations. Leave out the introductory part. Leavs out
what you’re going to look at, and as much as zossinle
emphasize the ones that seems to be 2 little sticky in the

discussion,
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k 3sn | DR« MATISONS This alsoc would be oy the sanse of
‘ 2 the subcommittae = tne ones that are the mest trouslesome 2ra
; 3 the ones that are most judgmental havinj %2 do with
- R cperations,
| OR. UGXRENT® Let”’s see if [ ramenser correctly.
! 5 There was scme question adout tnis rulz-making for sautting
7 down if they violated a certain critsricn == there ara ona
3 concerning the ==
7 DRe MATISUONS Toa:anic2l advisors.
19 ORe OKRENTS Yes, just what -2 was, ancg 30 forth.
11 Nas there 2 third area particularly tnat stuck out? [he
12 hydrogan one {s not now really veln; 3a<ddressed in 3 oroad way.,
I3 [ think it would have a limitsd aporzsach at the moment.
! 4 So | think that proocaply == 2nyway, we’re 30ing t2
13 have to look at an ice condensor as part of the raviaw, and
16 if we think there’s son;thin; there, we”’ll think adbout it.
17 DR. MATTSON® That’s wnhat [“m saying. Therz are
18 opportunities for you to inter ject, and that’s why wa’rs
13 encouraging Mr. Denton to go 3nead and make a dJecisisn on
’ 20 each of tne recommendations.
21 If people object or have comments on them, there ars
22 still people warking on it.
23 DR. OKRENT?* In any event, [’m sarious when [ say
24 that maybe what you’d vetter do is instead of deoing it Iin some
25 logical order, take the things that are most important amongy
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the recommendations and present them first Secauss ysu

how the committee works. Befors vou’sve summarizaed tne

ong, tnere

will ce jquestions {¢ tney’re wuoset, and y2u

cet ceyond two.

it togay.

adlourned.

S0 let the first ona2 22 the most imzoartant.

DR« MATTSONS [ didn’t think that [ was 3zo0ing

(Laughter.)

W
o
w
W
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O
D‘
3
O
=
o

OrR. OKRENTS O%ay, Anyihing
(No responsa.)

OR. OKRENTs* Thank you ail. Tnlis meeting i3

Non'e

to mage

(dhereugon, at 7210 p2.m., the hearing was 1idjourned,)
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