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Whereupon,

JOSEPH MALLAM HENDRIE
was called as a witness and, having peen first duly sworn,

was examined and testified as follows?

EXAMINATION
BY MR. KANEs

- Aould you state your full name for the record,
please?

A Josepnh Mallam Hendrie.

< Mr. Hendrie, have you had your deposition taken
scefore?

A Zsouldn’t say for sure. Not recently at any rate.

Q Let me just refresh your recodlection then as to

wnat we are doing here today.

Yau have been placed under oath andealthougn we are
sitting her2 in tne relative informality of this conference
room you snould De aware tnzt the tastimony you will give
ners has the same force and sclemnity as if you were
testifying in a court of law.

My guestions and your answers are being taken down by ths
raporter ners, They will b2 later reduced to a booklet form
and you will pe presented with a Copy of that booklat, Siven

th2 sooortunity to read it and to make any changes you c2em
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changes as much a;péuible by being as accurate and as precise

[ (V]

as we can right now.

o

- Zar that reason, | would ask you at any point if you

don’t understand a2 guestion or you feel some response needs

.

5 some clarification or amendment, please indicate that and we

i will stop at that point and put that matter on the record.

3 Let me also ramind you of the two Dasic ground rules in
> any cdeposition. The first is that you respond audioly to my
13 suestions since the reporter cannot take down a nod of the

11 nead or a gesture and secondly, that you permit me to finish

12 my questions even if you know what the guestion is going to
13 be, which may often De the Case.
1< The reason for that is that the repcrser cannot take cown
‘ 13 ootn of us at the same time and it makes for a confused
- record i# [ am attempting to finish the gquestion and you are

L attampting to respond.

13 Do you understand all that?

(> A [ do, indeed.

pie) - All rignt. Chairman Hendrie, I have here a

2! ciograpny which [ believe you have greviously provided to
22 tne sresidential commission.

23 Let me just show you that and ask you if that is an

o= scsurate summary of your educaticnal and employment

23 sacksround.
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A It {s in par%t. If you would like a supplementary

document, wny, that is also — the document [ have Just

e

given you is an entry listing sort of biography, and that may
De somewnat more complete than the press release.

Q =xcellent. This bears the date of yesterday,
September 6, 1979.

A Yes, | went over it with my secretary a day or two
ago to check it out.

Q Lat’s have these documents marked collectively as
=xnizit | to the deposition.

(Deposition Exhibit | identified,)
3Y MR. KANE:

Q r, Hendrie, you assumed the position of chairman
sf *ne NRC on August 9th, 1977. 0OFf course, you have had
orevious involvement in nuclear regulation, as well as in
the private industry.

Zould you please describe your duties in the position as

caairman of the NRC?

-

A 1 think you will nave to delete orivate indusIiry
¢rom that.
C I am sorry. Ihat was with the Brookhaven National

_aperatory osreviously. All rignt, excuse me for thet

inaczsuracye.

C
-
(88
<

sase, nowever, descride your cduties as tne

[

<Ot you p

~mairman of tne Nuclsar Rezulatory commissisn?

=

=
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B 1 can certainly try. rirst of all, the chairman
is one of a group of five presidential appointees who
collactively held the respensibilities and authorities under
the Atomic Znergy Act for the agency.

I act as presiding officer of that collegial oody. I am
also nominally the chief executive offices of the agency, and
therasfore, responsiole for — in effect, .-for the whole
operation of the agency, and deal as they occur with all of
the assorted questions of all natures that may come up
through the orgzanization and fail to De dealt with
adequately at a lowsr level in the sommand chaine.

That is, those things which ris2 to the top of the
agency, ris: nominally to me for decision or mediating
cetween warring factions, or whatevar tme circumstances may
reguire.

Contacts outside the agency with the neads of other
sovernment agencies. [ am also nominally the spoKesman for
the agency in appearances outside the agency, notably pefor?
the Congress.

iny don’t [ quit there and lst you go on with the
Juestions.

<« All riznt, yes. My naxt guestion was, [ notice
that once or twice you mentioned that nominally you are the
smnief exacutive officer of the Nuclear Ra2gulatery

<omni ssion.
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LtCK ' As those words are normally used, do you think you ar2
2 +hne chief executive officer of the Nuclear Regulatory
J Commi ssion?

5 B A In this agency, we don’t really have & chief

exezutive officer in the sense that cabinet departments havs

(S 1)

5 a head, and that, for instance, the Environmental Protection

i Agency has 2 head.

3 ne don’t even nave a chief executive officer in the sense
v tnat a numser of other agencies that are headed by
13 commissions have 2 nead where the founding statutes for

1 those otner agencies in fact give preity full administrative

12 cowers %to tne chairman.
13 Hare, we operated under = very much under & collegial
14 system which is derived from the tomic.Znergy Act, the

‘ 13 orizinal provisions, which provide that the Commission is a
13 oady of five egual mempders and that the authorities and

1 oower of the haad of agsncy reside in +ne collezial action, and not

i3 the chairman.
| # Naw, there was a later amencdment to tne = to those
<9 sipaumstancas that came, I think a ysar after ine STy
21 Jesrzanization Act was passad anc tne N3C was formec,
P 3ill Anders 32t a provision passed wnich sais that n2
a3 ~mairman is the chief executive officer and would d2al with
= administrative, personnel and ocucgel matters.
. 23 Hdawever, it retains for the collezial commission 2n esusl
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voice in the appointment of senior officers of the azency
and in budzetary matters, significant budgetary matisrs and
so on.

And that, coupled with tne original "five equals”
language, and what [ read as the inclinations, by ancd large,
of my colleagues, lsads us to conduct 2 collegial operation.

S0 there is in =— not a single hsad of the agency in tne
senss that there is in most other sections.

Q The reason [ raise that particular gquestion,
chairman Hendrie, is that ssveral of the presidential
Commissionars have voiced an interest in precisely now tne
NRC Commission interfaces with the daily operations of tne
NRC staff in terms of licensing, in terms of regulating
currantly operating nuclear power plants and all tne other

masters in which the staff sngages on 2 daily Dasis.

My impression is that the five Commissioners themselvas,

including yourself, are relatively removed from th
gay=-to=day sp-'rations of the WNRC staff,

Jn you taink that is a fa2ir assessment?

A W2ll, in the sens2 that tnere are five of us ang

N af them., And at 300 a2piece, 2ven if we civide up tns2

{3
w
(&

, there is still inevitaoly 30ing to nave to De 3

[
€
[

ns

<

certain dJistance from tnhne day=to=day workings of evarydocy.
iaw, “here ars ssme other considerations that enter that

notasle one of those is thsal

1]

also affect <ne situation. In
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on all of the applications in review for construction
permits, those are all by law to go througn the Commission’s
adjudicatory chain, starting before a licensing board, to
talk to the sta®f aoout the merits of any of those cases is
a violation of the ex parte provisions of tne Administrative
Procedures Act.

Q If I could interrupt you at that point just so I
can understand.

B Yes.

G Am I correct in my understanding tnat the reason
far that is that the matter may well at some point reach the
Commission for final adjudication on appeal?

B Well, in the case of construction permit
applications, wny, that’s a == those cCases 2are required by
law to 30 before Ddoard.

Ss that in those cases, all of them, there will be 2oard
decisions and a review Dy tne Appeals gsoard. rvihethsr Or not
there are aztually appeals from the Appeals 3Soard to the
Sommission, the Commission always has the rignt to raacnh
sown into thne case and say, "#e want to look at this or
tnat," or the whole thing.

And evantually, at a miniaum, we will sign off 27 2 c2s2
that’s peen throush that adjudicatory srocedure by saying —

well, tyoically, the counsel office will take 2 lock at the

n

Aspeals Board’s conclusion, and s0 9n. 1nhen {f thare se2nm
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nothing untoward, recommend to the Commission that we not

review on our own motion.

And so typically, I think, Don, isn’t that right? Don’t

always end up signing a sheet that says we agree there is

=
@

no review, as a minimum?

In some cases, ooviously, we do. So at least for all
construction permit cases, that is, the front=end licensing
process, tnose are all from the day they are docketad,
formally in the adjudicatory process, and we know tnat the
Commission nas the engagement that [ have described.

For operating license cases, it’s not quite so
automatic. There is then an adjudicatory srocedure only if
thers is a petition for nearing, so that on operating
licanse cases where there has deen no filing for a heering,
then we can talk to the staff.

3ut it’s always a little difficult to keep sorted ocut
which case is and which cas2 is not in the adjudicatory
cnain. And I think most Commissioners recognize that if
they start to2 talk adout the merits of any particular case
witn staff memoers, that thay are very likely to Dde zetiing
into an improper ground.

And s0 tney will tend %o 2itner ask, or sneer nalk and

fasnion.

-

talz: about it in a genera

- Tnat tands to 2e somewnat frustrating on 2¢casion,
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A It’s enormously frustrating on occasion. It m2ans
that Commissioners who are occasionally prodded Dy
congressmen, memoers of the public, learned counsel for
oresidential cgmmissions as to why they are not mors down in
the Dowels cf::;fety machine here, one of the answers is
that for certain of those getting down in the bowels of the
machine activities, it would be a violation of the United
States Ccde.

> Does that —

A Which is a fairly compelling argument to me.

Now, | was talking aoout why aren’t Commissioners closer
to thne process, and that is one reason.

But it is oy no means all of the reasons. It’s simply
one ir the array, because, indeed, on a.safety proclem, we
certainly discuss with the staff the generic aspects.

[ don’t nave to discuss a problem of undersized k
core=coolins pumps on Plant A in the context of ?lant i; I

can talk acout it in the general case.

w

In the ganeral case, that is certainly 2 permissiol
discussion with the staff. Sc there are ways in Jdealing
with that, in part at any rate. (ther reasons that

Comnissioners ars not all tnat close to the day-{o=32y

"
w

workings of the staff have to do with the fact that the is

La
<
oW
'
-

a steacdy stream of papers tnat rise to the Commission 12

papers from the staff, incoming daders from ocutsias,
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congressional correspondencs and an assortment of other
things.

If you will, the incoming array of papers, gueries,
cAmdemnations, even occasionally praise, almost forms a
screen which you have to fight your way through in order %o
get on out and talk to the staff, to begin to dig in detail

into what is going on.

Sometimes, pursuit of on2 or another of the issues in the
incoming paper in your office will lead you out into that —
into one of those expeditions.

But for the most part, if you want to know wnat the
staff’s doing in some detail, you have to go out and talk ¢€o
them.

They are 40-odd minutes to an hour away, 40 minutes to an
Aour back, or more at rush hour. So it is nhardly worth
doing unless you can put a half day into it.

One of tne things I triec to do when [ came down nheres was
to get a cay or a half day a week out in the stafrf 2ffices,
and we went through that intermittently.

[ 30 oack into that program. 1 am not sure [ have worked
my way all the way thnrough the staff even yst. Certainly
all the major offices. Go and meet with groups of 10 %2 22
at a time.

3o an hour and a hal?, two nhours at 2 shot in orcer 2

nava a reasa>nadble chance to nave =2 d or two from
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wverybody in the room and a good many words from the more

vocal ones.

But that’s a time-consuming process. Commissioners find
their time neavily encumopersad by the things that they have
to o in their offices, that is, try to deal with the
incoming decision papers and information papers and consa2nt
papers, the correspondence from outside, and appearing on
the rill.

[ spend an awful lot of time in preparation for
congressionzl hearings, and even at congressional hearings.
I¢’s not a, in fact, trivial amount of time,
actually, the hours spent on the Hill with the Congress.
50 tnat Comnissioners find their time very heavily used.

And I think mast of us who do keep up with the paper worg 22
so by dint of a lot of late=hour work aé home.

And I guess some of us don’t gquite keep up with the paper

wWorke.
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e Having seen over the course of the last three

months the volume of what some of that paper work is like, [
can uncerstand that. [ am curious about certain of your
remarks, Chairman Hendrie.

The Tirst point that you mace about the adjudicatory
process in wnicn the Commissicn has confined themselves, on
cccasion as posing a proolem for Commissioners who may wish
to be involved in specific aspects of a matter which is in
the agjudicatory process.

Jo you think that it would be a significant improvement
in the way tne NRC goes atout its business to separate the
acdjucictory function from the regulatory function for tnose

%0 are in cnarge? For example, to take the adjudicatory
function away frem the Comnissioners, or to iéave the
Commissioners with that, but then to put the day=to=-gay
regulatory responsisility somewhere else in 2 single
indivicual, pernaps.

“o vyou think that woulc be an improvement over tne

current situation, where you have jot acjudicatory

*h
=
=
O
!
P
L8]

icns anc to some sense regulatory functions combined?

T am neot convinced that it would be an

3=

in.provesnent, in fact,
- anen you are facec with a situation as 2
isner where there is some juestion abcout nhow, for

axgncle, the gesign review process is peing azolied in 2
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owWen ] specific case, to the extent that that matter is an
P acjucication, I take it tha: as a Commissioner you are
- 3 oraclucec from adcressing it on that specific basis?
- B You can’t address the merits of a case. That is,
S [ could not go cown and talk to a Staff member apout whether
<} and why Plart A met Apoencdix K ang argue with him about it,
7 or tell nir my views on it or scmething like that. But
& there are & numper of things I can do. First of all, I can
> go and as: the Staff where that case is in the process.
1C That is, ] can ask questions about where it is in the
1 orocedure. If I find it’s off track in a procedural sense,
12 [ can ¢ :rtainly raise that issue and discuss it witn the
13 sta’f ranagers who nave allowed (% to get into that shape.
( 14 [ can alsc ask "wWhat is the progress of your review of tne
1S confornance with Appendix X2" Always be informed.
16 < I sze,
1 7 A 2yt wnat [ nave to be careful to 9o is not then
> start civing my opinion of things and attemst o influence
Iy whas ie, &after all, one of the parties in adjudication,
rje without the other parties being around and having
2l opoorsunity to get their point of view,
22 p I take it == | am sorry.
22 A ;0 1 ar not comgletely helpless, and [ don’t want
5 o= to leave ycu witn the imcressicon from my remarks absout the
2° ax sarte rulss that it is 2y any manner or means & total
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disaclement. [t is one of the circumstances that we live
witn, however, and once in a while we find ourselves
gritting ocur teeth because we can’t quite get down and argue
a2t an early stage about some of the particulars that we
mignt want to argue about.

Q I take it the tenor of your remarks in part to

this subject are to the effect that the Commissioners are

ot

not on top of the day-to-cay operations of the NRC on a

daily -asis, necessarily. who is, in the NRC?

A well, I/c agree with the comment *not
necessarily.” I am not sure that I would agree that the
Cemmission is = and the Commissicners generally are as
unaware of all of tnings that are going on &s the question
migzht te read to imply. But it’s certainly true that the
Commissioners, anc I guess I would have to include myself
tco, are not in what I would regard as an immediate total
control ams co~nizant situation with regard to all the
ings that 2re geing on out in the StIff,

I think [ am probacly rather closer to that than any of
tre cther Commissioners. 3oth because a good deal more
tasf contzcts comes tarough my office, a wige variety of
acministretive, groceaural, bSudgetary, personne. matiers,
et ‘lagged into me for checking. Matters that I consider
Tnincr encugn so tnat [ don’t have to invoke the collegial

ommission. Anc also becauss, having been a memper of the
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Staff myself for a while some years agoe, anc having been
around it for, I don’t know, 20 years, off and on, [ know it
a lot better than any .f the other Commissioners.

Q However, again, what [ think you have said is that
incre is no one of the five Commisioners, including
yourself, who is in total, immediate control of the
day-to-cay operations of the NRC?

A I think that is right. On the other hand, I
suspect that it may also be true of a number of other
government agencies.

e Fho, if anyone in the NRC is in total immediate
control of the cay=-to-day operatior ?

A The Executive Director. .

Q You would identify the Executive Director for
(Jperations =

A Yes.

e - ur. GCossick, as being the one who is really in
total, immediate control?

A Yes.

e 1 am curious abocut that because the Senate-House
Zonfarence Report on tnhne Reorganization Act of 1¥74 gcoes
make the comment that the Executive Director for (Operations
will oe the coordinating and directive agent below the
Commission for tne erffaective performance cf the Commission’s

day=to=-u3y operaticnal arc agministrative activiiles. Anc
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owii I you would say, then, that the Executive Director for
2 Operations is in charge of the gcay-to-day operational
3 activities of the Staff?
4 A Just so.
5 Q All rignt. The reason I make a point of that is
o because in discussing the matter with Commissioner Ahearne,
7 ] did come across a statement that he made in & speech Jjust
& recently. [ believe it was in June of 1979 before the
¥ National Energy Resources (Organjization. The comment he made
10 was tnat to cite a study which was prepared in 1976 by the

i Joint Committee for Atomic Energy which concluded that the

12 Chairman of the Commission would not appear to have the time
13 t0 administer tne Commission on a daily basis. £Zven if he
|4 did, he is much too removed and isolated from the dey=to-cay
15 sroclems by tne layg  upon layer of management in the

e urzanizational structure. The Executive Director for

Ogerations could not perform as an effective manager of the

le comnission’s offices, because the major offices can dypass
Ly ~im anc go directly to the Commission. No one is in 2

pAw positicn to manage efrectively the Commission’s

2l organizaticn, anc no one is so doing.

22 Tne statement maae by Commissioner Ahearne in the speech
&3 was, tra: statement was made in 1576, which would nave Deen
e sefore your time 2s Chairman. Commissicner Ahearne also

ezates that he cic not think the mattier has ¢hanged.

48]



9 Q¢ 36 19

owCa I Jo you think that is an accurate description of the
2 current managerial structure of the NRC?
3 A 1 thnink it’s a trifle starker than the reality.
- Sut there is certainly no doubt that they have touched upon
5 some of our management problems. These are imposed upon us
o by the laws uncer which we operate, and there is not much we
7 can do about them until we can get tne law changed.
b The situation with the Executive Director is as followst
¥ I have always regarded the Executive Director as the
10 cay-to-cay manager on behalf of the Commission of that large

11 Staff out there. The Commissioners 2~ the Chairman

i e inevitaoly nave a certain amount of turning outward from the
13 agency type of duties, Congress, and so on. We need an

| & on=-the~-job inside cnief wno manages the Staff on a

135 cay-to=-day basis. [ regard the Executive Director as being
o that person. Ancd [ regard the other office directors as

17 reporting to the Commissicn through him for normal purposes,
1o sut witn, @s the statute reads, the right to come directly
| 10 tne commission snould they feel they are not getting

2C reasonacle treatment from the Executive ULirector. That is a
el view which is currently reflected in a manual cnapter which
22 was adopted by iRC finally some months before [ came nere,
23 April or say of 1v77, as [ recall.

Thne Commissiorers, however, themselves, [ thnink you will

ro
1

o
W

find a mixed view amongst the five sitting Commi ssioners,



S 02

OWCa

o7

20
and it’s guite clear that not all of us agree with that
definition. Sc those who do not agree, or who, for one
reason or another, are not fond of the present incumbent,
fing it convenient to operate as thcugh that were not the
case. [n a = ana since the Agency head is, in fact, five
pecple, that makes for a somewhat confused situation at
times. It leaves tnhne Executive Director in some doubt as to
whether, in fact, he has the authorities that he ought to
have to run the Staff on a day-to-day basis. And, again,
that sort of indistinctness is reflected in some of our
managenment problems.

But it’s alsc = it also ought to be noted that where
these proclems apgpeared 10 me, and please note [ said
"appeared," appeerecd to me to be acute during the first
couple of years of the NRC’s existence, wnile I was not here
tren, you see, my view of that is that of an outsider and
may not e totally accurate., 3ut at least it appeared to me
tnat those problems were acute in tnhe first couple of years,
Decause there were very strong ana indecencent personalities
as neacs of the major offices with that statutory authority
tc 3o to the Commission. They were people from, for the
most part, outsice the organization, and they felt they had
a3 statutory mandate to deal directly with the Commission,
and thét the =Zxecutive Uirector was, well, maybe some sore

- -~ < - - o i » 3
of chiel of agcministration.
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When they neeced new office space, why he was the logical
person 1o go and ceal with CSA to get it for them =
0 I see.
A -— but was not in any sense directing and

coordinating their efforts.

Q Sort of an aaministrative manager.

A Yes.

Q As opposed to an operaticnal manager?

A Just so. Now, what ! want to note i{s that for

nowever correct or incorrect that view of mine from outside
the agency is, as to the first couple of years, I think I
ought to nota for you that at the present time I think the
level of cooperation amongst major office heads oetween —
between them and with the Executive Directer, is very
consicerably better. Thers are also strong personalities
outT tnere at the neads of those offices now, but they are
also people who have peen on the Staff long enough to
recognize, o have known each otner a long time, to
recognize tnat working together is an essential thing. And
I thnink there is much less of the kind of diffic:lty that —
than there was a couple of years ago. 3ut it still is —
cut the whole system continues to have these flaws in it in
a managenent sense, which leads to certain weaknesses.

e Yes., I was curious apout that, because we have

taxan Wmr. Cossick’s ceposition prior to tocay. Ang [ spent
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some hours with nim going over the functions of his office
as Sxecutive Director for (Operations and the types of
matters he pecomes involved with., My impression was that
Mr. Gossick does not oecome too intimately involved with the
tecnnical details c¢f the ongoing daily work of the Staff.

A I think that’s correct and is a function both of
the lev;l of his job and the fact that he has to deal with
the whole large group of the Staff. And also Mr. Cossick is
an aeronautical encineer, a pilot, a military officer and
net @ -

Q - nuclear person?

A - reactor engineer. So his personal expertise in
nuclear matters is acquired cier the last five, six years
that he’s been in the business and is not a fundamental
srofessional specialty.

e As a result of that ceposition, Chairman Hencrie,
and other things that I have heard and picked up over the
course oF the last few months of this investigation, my
imoression is tnet except as to very major matiers wnich
mignt go to the Commission itsel?f for a decision on a policy
nasis, fo..sing instead on day=-to-day matters in nuclear
reac .or regulation, for example, cecisions would ce made by
Harasld uenten, the head of that division, anc not Dy

“r. LUossick. the Executive Director for Operations: isn’t

ot
s

atT an accurate statement?
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owC. I B Certainly.
2 Q The same would apply for Nuclear Reactor Research
3 and for Inspection Enforcement?
4 A Sure.
- < And for the other major offices?
o) A Absolutely.
7 Q Okay.
-] Chairman Hendrie, something which has come up several
v cimes in the course of this investigaticn, ancd [ bellave
10 there was a comment made by Commissioner Trunk of the

1 Fresicdential Commission last week in the course of the

12 ouplic hearings, when Harcld Denton was being grresticned

13 about how his proposal for the resumption of licensing

| 4 relazes to trust, confidence in the way the NRC is going

13 about .ts business and, specifically, going about the

19 licensing of plants. In May of 1979, Congressman Ertel of
17 Pennsylvania testifiec before the Commissicn. He brought to
B the Commission’s attention at that time a letter which he

| » nac written to you in conjunction with Congre.sman Goodling
20 in February of 197y, relating to concerns that both of these
ra Conjressmen nad over the current state of licensing of

<2 nuclear power pliants. [ have @ copy of that letter here.

i3 I know you receive a lot of ccrrespondence, but [ wanted

-

to ask you if yz ' recall receiving that letter?

[ V]
I

-

A I don’t recall the snecific letter, but I am sure

ro
wmn
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that it would have come across my desk. All incoming
corresponcence makes at least one pass on the way in and one
pass on the way out, There was a fair flurry of
Congressional correspondence over the publication in about
mid=-January, [ think, of the Commission’s conclusions
following the stidy by Hal Lewis and his group on the == on
WASH=1400. So this vwould be one of those. [ don”’t remember

it particularly.
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e All right. Congressman Ertel explained to the
Commission in some written testimony that he submitted that
ne nad written this letter to express nis concerns over the
safety systems of TMI=! and TMI=2 which were among scme 16
slants whose continued operation had been supported by low
accident procabilities of the Commi ssion report.

He explained to the Commission that he received in
response a letter from you, dated March 13, i979. And he
provicdea the Commission with a copy of that letter.

I woula like to show a copy of that letter to you and ask
you if you recall having sent that letter in response? |
might note there are some marks on the copy of that letter
which are my own, and not yours, )

MR. KANEt While you are reacing that, if I can
have this letter, dated Februsry 9, 1¥79, accressed to the
Honoracle Josepr Hencrie from Congressmen Ertel and

Jeodiing, markes zxhinit 2 to the deposition, please.

(Exhibit 2 identifiec.)

-
-

&0

NITNESS: Yes.,
BY #MR. KANE?
Q J0 you recall sending this letter in resoonse,

Chairman Hendrie?

A nell, not specifically. But it reads well and has
my signature at the end of it. Prettiy clear that [ read it

and apgroved anc signed {t.
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Q Good. All right. The letter is dated March 15,
1¥79, approximately 13 days before the accident at TMI=-2.

On page 2 of this letter -- towards the top of the page,
you make the statement: #The cdesigners, builders and
operaters of these plants are required toc have effective
quality assurance programs and their work is sub jected to a
continuing licensing and inspection process by the NRC."

As of March 28, 1979, did TMI=2 have an effective quality
assurance program?

A I guess [ would have to say [ don’t know, in the
sen ¢ that [ don’t recall recently enough, at any rate, to
nave it in ming having read reports on inspections of the
quality assurance programs there.

Q All rignt.

A I think it is fair to say that, in a sense, yuu
nope that operators of nuclear power plants, like those of
us on tnhe regulatory sice, ougnt to be bright enougn with
2ll the operating experience to anticipate propliems, that It
wasn’t up to that level,

Q As of March 28, 1979, was the work of TMI-l and at
Twl=2 subject to continuous licensing anc inspection process
oy the NRC?

- Continuing in the sense that we don’t stop looking
at a plant once it nas an operating license. That i{s, there

is an inspection process which as gone on in the D2ast,
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rc CK I visitations from the regional office and once in a while, I
2 guess, from the headguarters [&E office for these plants.
3 Ang that continues throughout the life of the plant. So,
- certainly continuing in that sense.

Q All rignt. | take it that, knowing what you know

5
<] today, you weuld not say that as of March 28, 1979, TMI=2
7 nad an effective guality assurance program?

-

A Well, as | commented a moment ago, if one stands
y back from the details, which would be = the details would
10 ne looking at things that they do to keep their maintenance

B in shape, their operators up to snuff, “he plant recorcs in

12 good shape.

13 You can go through and check this and check that, see

( 14 whether the log for a certain day was properly kept, see
15 whether the maintenance records show all of the maintenance
16 checkoffs that are required, and so on.

17 [f vou step back from that detail ana say, look, the
5 reason you have gquality assurance programs i{s not to te sure

|y that paper numcer 22 got laigd in the right bin, although

n
O

thnat is part of it. The reason you have quality assurance

2l programs is to try to nave tne highest guality operation

22 trat you can have.

23 Anc since2 we have had a major accicent &t Thraee H4ile

g Islanc, the process for wnatever = for howevar 3oold it may

23 nave been wasn’t gosa@ engugh to caten that. So, in that
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overall .sense, there’s been a failure.
< I take it you would agree, then, that although
there was this continuing license and inspection process by
the NRC as of March 28, 1¥79, that process was not
sufficient to detect these deficiencies in the guality
assurance programs at TMI=27
B That’s correct.
Q All rignt.
A little further down on the same page, in the third
paragraph down, you make =
MR, CHOPKO: Before we leave this, let me
inter ject, You are nct asking the Chairman for nhis
conclusions as to the adeguacy of the gualily assurance
program uncer the Naé regulations which might be a subject
of some enforcement proceeding at NRC: is that correct?
MR. KANEt That’s correct.
¥R. CHOPKOS You are asking him feor his general
imporession ana oginions? '
M2. KANEt 3asec on what he Knows.
MR. CAOPKO: Just general observations?
¥R. KANE: Ceneral observations based on what the
Commissioner knows togay about the situation at Til=c. I
want TO Know what he thinks about the gqualitly assurance
crogrars at Til=2 as they existed on Marcn 28, 1¥79.

MR, CHOPKO: You are not asking him adout Ris
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conclusions?

MR. KANE: As to the violations of NRC
regulations, no.

MR. CHOPKO® As to the effectiveness?

MR. KANEt I am keeping in mind Chairman Hendrie
{s not an attorney, so [ am no* asking for his legal opinion
on whether or not a violation of the regulations has taken
place.

! am asking, however, about the efficiency or
effectiveness of the continuing liceasing and inspection
orocess that he refers to as being carried out by the NRC.

MR. CHOPKOs: That was clear. [ Jjust wanted <0
make sure that the record (s clear that.we are not speaking
o final matters which may come before the Commission at
some pecint.

}¥R. KANZs All right, fine. Yes, we are not.

2Y MR. KANE?

Q A little further cown on the same page, Chairman
<Hencrie, you make the statement: "We believe this
regulatory system has servecd us well, It is an
exceptionally rigorous system anc agprogriate so in view of
the tecnnology we regulate.”

-

f Tul=2, &s of March 28, 1979, do you think

O

In the case
tnat the regulatory system administerec anc implementec ty

zmne HAC nac serves the WRC well anz was an excestionally
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ri;crous‘systcm?

- The fact that we hacd Three Mile Islang, the
accident at Three Mile Island, means that there were
failures in the regulatory system. [ have no hesitation
about saying that and [ have said it on a number of
occasions.,

The regulatory system should have picked up the precursor
. ‘ants, the cesign cnaracteristics which would lead into
tnis situation. The opeator tendencies and inclinations
whicn were also a2 leading into the accident, anc the
regulatory system aic not do that,

Trnere was clearly a failure in a number of ways at Three
mile Island, angd needs to be repaired forthwith, as I
believe we are aoing.

[ woulc also note, however, that this regulatory systenm
has procuced upwards of, ch, now tetween 4-, w§ must getting
on now closer to 500 plant, large unit, thet is, years =

< Yes.

A - of commercial operation. And Three Mile Island
is the significant == is the accicent that’s occurrec. =zven
at Three Mile, it i{s also fair to note that, as Cest we
Know, the oublic nealth and sefety consequences from Three
Lile lslanc are procaoly a good deal less than many == than
that of many otner accidents that occur every year in our

society.
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So | would have to say at this point that that regulatory
system couldn’t have been all wrong, or can‘t be all wrong.
And [ @o not believe, in fact, that it is all wrong. It aig
fail at Three Mile, and in some rather significant ways.
And, as | say, we have to cure those.

But | think to regard the occurrence at Three Mile Island

as a gemonstration tnat all of the aspects of regulation that.

this acency’s undertaken are wrong, either not cone well or

are misairected, simply won’t stand against the facts.

Q Well, let me say at this point that was not the
question.

A No, no.

Q That was not my implication. )

A No, | dign’t mean to imply that it was.

3 But [ gid want to ask you whether or not, knowing

what you know today, whether or not as of Marcnh 28, 1979,
you “eel that Twl=2 nad oeen subjectec to an exceptionally
riﬁ:rous system wnich nhac serveg the NRC’s resgulatory
purpocse well?

Ang [ take it from what you heve just saic, the answer IO
that zuestion woulg be no, today.

A well, wa had the accident, and there is no geiting
away from tnat. So, it cidn’t prevent that accident, anc
that’s dac.

Jn tne otnher rand, orecisely the same system that hac
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worked on Three Mile Island 2 has produced that overall
commercial plant record.

Q Yes. Now, | note from the letter you did go on o
state that, "While one must acknowledge strongly held views
to the contrary, over 400 reactor years of experience to
date give us reason to believe that we are on the right
track."

Now, again, knowing what you know today about the
situation at Three Mile Islanc Unit 2, what occurred during
the accigent and what the general state of guality assurance
and training ana other matters is or was at that facility as
of March 28, 1579, do you think that as to Three Mile Island
2, the NRC, as of March 28, I1¥7¥, was on the rignt track in

terms of {ts regulatory approach?

A [ don’t think the guestion can De agswered yes Or
0.

> Okay.

A Sacause tne two=valued answer apolies either zZero

or 100 percent. And [ con’t think it i{s a 2zero or 100
sercent situation.

[ am unprepared and unwilling to say yes, the ragulatory
system on March 23, at Tiil-2, was just cancy, because it
cian’t srevent tne accident anc it certainly is flawec on
that account.

») Oxay.
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rec Cx I A I am unwilling., on the other hand, to say that on
2 March 28, we know the regulatory system at TMI-2 was no
3 good. That clearly isn’t true,
- ® All right.
5 A So, I think, in this case, a better question is,
- was it good enough on March 28?7 Ang the answer is, while we
7 thougnt it was better than it tirned out to be, it wasn’t
B good enougn.
¥ Q kay., Maybe we can take a look at some ways in
10 wnich it mignt not have been good enough. Are you aware

11 that the WNRC s+taff nas now identified the Three iile [sland

12 Jnit 2 accident as a class ¥ accident in connection with

13 Atomic Safety and Licensing Board guestion propounded in a
( |4 proceecing relating to Salem uJnit 17?

15 a A Yes, | understand that’s the case.

1 Q All rignt. [ have taken a look at the proposec

17 annex to Apgencdix U of 10 CFR part 50, which addresses that

Is situation ang wnich is discussed in the staff pesition, or

Iy resoonse tc that question relating to whether or not TWI=2

20 is a ciass ¥ accicent.

el As | read that proposec annex to Appencix O, class 9

22 accident jis gescribec as segquences of postulated successive

o
w

rrilures more severe tnan those postulated for tne Jesign

ro
»
J

masir, for ocrosective systems ang engineerec safety

features.

ro
(3]
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The same annex goes on tc comment that accidents In this
class are deemed to be sufficiently remote in proocapility,
trat the environmental risk is extremely low, and for those
reasons, it is not necessary to discuss such events in
agplicants’ environmental reports.

Now the fact that TMI=-2 happened, the fact that it has
now been identified by the staff as a class 9 accident,
wWoulc suggest that class 9 accidents are now going to have
tc pe considerec in some fashion in connection with the
licensing of nuclear power plants. At least speaking as 2
layman, that is wnhat it seems to me to De.

[ wantec to get your reaction to that, however.

A I think it is @ guestion which is open.

MR. CHOPKOs Can we go off the record for a
moment?
HR. KANZ® Sure.

(viscussion off the record.)



5 04 Ol 35

— . . — - —— - —— e ——— — -

itCK | THE WITNESS: I think I can make same t might be f£rom your
Q standpoint useful or at least interesting general remarks of
J a preliminary nature without tying myself into a situation
- where | would be foreclosed subsequently from dealing on the
5 Commission level.
o) MR. KANE: For the record, let me see if [ can
7 capsulate what [ understand to be the difficulty here.

b That is that insofar as this gquestion has been raised in
- a Salem unit 1 oproceeding, insofar as it may be the
10 subject of rulemaking, it may reach the full commission at
1l some point for some type of adjudicatory redetermination, is
12 that an accurate statement? Anc for that reason, it’s
13 difficult or problematic for you to take any ultimate
14 positions on that guestion.
15 Is that a fair statement, because it may compromise your
16 acility to participate effectively in the adjudication?
17 4R. FITZGERALL: And all the information, isn’t
id t?
Iy 8Y MR. KANE:
20 3 However, you can make scme general comments adout
2l the situation, the impact of thiz position that, as |
22 underszand it, for the first time we have had a
23 nuclear incident whicn nas been icentified as a Class 9
24 accicent, tne impact of that upon the licensing process, I
25 :nink tne oresigdential commission would be very interestec
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1tCL 1 in that.
2 A Let me try my comment, then, with the
3 understancing that it is a preliminary view.
4 And also, the comment [ have in mind is a rather general
5 one, anc doesn’t deal specifically with whether the staff’s
6 conclusion that Three Mile 2 is a Class ¥, what that means
7 for the process.
o And tne general comment is as follows. In establishing
Y regulations poth for safety purposes and for environmental
10 purpuses, one deals with a very wice spectirum of possible

I events which could either affect public safety, or have

12 environmental, perhaps other environmental cocnsegquences.

13 The Atomis Energy Act says that we shall regulate so as

1 & to provide adeguate protection for tne health and safety of
15 the putlic and the National Environmental Policy Act says we
10 will take environmental conseguences of our actions, i.e.,
17 the allowing to pe built and cperated, plants, into 2ccount
1o in our cecisions.

iy vow, neither the asequate protection language of the

20 Atomic Energy Act, or the sort of rule of reason with regard
21 To NEPL tnat’s grown up that says take account of things

22 that are == may reasonably bs expectled TO occur,

23 3ut you don’t nave to account for every possiole

24 eventuality in the universe. 7The trrust of botn of those

2> statutes is that, indeed, not every conceivaole
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onysically possible event that anybouy can devise need be

i incluced in either the safety standards and regulations, or
3 the environmental protection standards and regulations.

p-S fou will also have, then, no matter how far out you go in
- trying to take account, either in the safety review or the
] environmental reivew, you are always going to have tc come
7 to a point where you say, okay, we have now taken account
-] in a safety sanse, for instance, of a sufficlently wide

¥ range of the possible events, and we are going to regard

1C protection against those as the safety basis and write our
11 regulations on those grounds.

12 But there is always going tc be a residuai tail to the
13 cistritution of events which you have npt included in the

| 4 safety gesign basis.

15 And tne same is true on the environmental side. Those
Io are wnat we call, in - general way, Class 9 accidents or

17 events. Ang wnat ’ ,gest to you is .hat in the real world
18 o real pecple on tne resl Eartn, there will always be for
| ¥ gverv technology ana 2very action of man a8 set cf Class v
23 evants.
2l . However, [ take it the ijea behind the Class 7

22 event, from tne language wnhich I just read from the annex,
23 prososed and next to Appendix D, was ihat the reascn those
i= events are gascribed and cesignateg as Class 5 events is

23 secause the prozaczility of their occurrence (s geened
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sufficiently low =

A JUET SO,

a - that they are so remote in possibility that it
is not realistic or practical to design against those
accidents or to considar them in approving the design of 2
plant.

B Just so. MWhen I talk apout a residual tail on the
spectrum of events which are not covered, the implication is
that those things are, incdeed, pretty unlikely o occur, and
tnat even though if they occurred the consequences might be
severe, you are preparec to say that because of theipr == the
unlikelinoed of it, thnat you have indeed produced agequacte
orotection, or whataver the words in the particular case may
be, if we go to airplanes or so on.

[t’s clear that whether it’s explicit or implici:, all of
our regulatory activities, and indeed, all kinds of
activities, have a Class ¥y analogue to therm.

Anc, as you say, tnere is the imailcation that the
Class = tnat it’s okay in the real world not To worry about
ana cesign ajainst or nave fixes for the Class 7Y eventis
because they are sufficisntly unlikely that we are willing

to just accepst that risk.

[

NOWw == [ 2.1 SOrry.
A well, go anead., | was going to anticipate ‘vhere

you ~ere going and -hat is not a very @ooz thing o ¢.. .
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suspect, in these circumstances.

Q Khat ] was going to say is that that leads me at
least to one of the crucial guestions on this subject matter
which is, dJdoesn’t the fact of the occurrence of the Three
Mile Island unit 2 accident place that entire procedure that

you Just described into a state of doubt at the present

time?
A No.
Q It cdoes not?
A What [ was just describing to you is a fundamental

Auman concition which goes well beyond nuclear technology,
sut extencs in fact %o certainly all of the tecnnological
aspects of our civilization and lives, but goes on into
other areas as well.

wnat | am just saying is that in &.. human activities, we
protect ourselves against a certain range cf oossibilities
and son’t protect ourselves against everything in that
general sphere that’s possibdle.

Q Doesn’t the fact of the occurrence of the Three
wila lsland unit 2 accident prove that svents ;laéec in the
Class ¥ category can, in fact, hapoen?

A That was understood on day |.

(=
o

Ut not grovac until we had 2 Three Mile unit 2

pernaps it’s the difference

-
W
5
o
%
-3
w
b
[ ¥}

A That’s,
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petween uUS as lawyer and engineer that leads me O find that
a peculiar statement,

Q Perhaps it i§ ==

A wren | nave said to you that there is, uncder the
way in which we regulate, anag, as [ have said, under the way
in which 2 gooc deal of modern society operates, there is a
resicual tail to the spectrum of events which we are not
taking into account in our designs.

Q Yes. Well, let’s see if —

A wnat | understand is that, indeec, those 2vents

can napper. If an event is onysically possible, it can

nazoen.
3 Yes. :
A Now, Let me go on., Fror me, events are not divided

into those that we ars familiar with on a mere or less
daily, or ganeral experience dasis, that can happen, and
those events that we aon’t exserience on a general
axderience = in our general experience, or on & caily
oasis, can’t hacpen, anc are regarges as can’t haoden.

Inat is, [ would juzge, perhaps the kinc of view of the
worla tnat, | con’t know, you mignt have, or at least people
who nave not thougnt much about risk in a guantitative sense

Woulig have.

[ aon’t tnink of it tnat ~vay, Astivities have & risk
goectrun &esociates wisth it, with them. Ang some activities
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have low=-propability occurrence, and others have
nign=probacility occurrence.

And then with eacn of these, there is a conseque:ice,
which again may be nigh or low. So the fact thatthere is a
set of Class 9 accidents cut here which we have decicec not
te take into account certainly and explicitly doesn’t mean
“hey can’t happen.

All it means is that we have some reason to believe that
the proocability of these events {s low enough so that we are
willing not to take specific measures to deal with them.

Now, what does T.I-2 mean with regard tc our drawing of
that line?

Does it now mean that all events out here in Class 7
nave tc be taken into account? That is the implication of
,odr guestion, and that is clearly not sensible.

Joes TMI-2 nmean that the probability of large mezeorites
lan3ding on nuclear power plants is now inireased? No.
Cleariy not. ’

Whet go I say now with regard to the Class 9 avent wnich
is a8 large meteorite landing on a nuclear power plant? I
say 1.1=2 hasn’t got a damn nhing to do with that,

And that will continue to -e a Class v event, [ have
quite high conficence, okay?

» mill multisle failures continue %o te Class ¥
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B Gooa, now we can talk about some more sensible
things.
Q Because [ really, you know.
A Yes.
Q You took an implication from my question which was

not there.

l.et me say that a favorite expression among lawyers,

Chaj -man Hendrie, is that anything is possicle., It’s a
standard ot jection masce in the deposition when a witness Is
callec upon to speculate upon the unreal world.

Ooviously, anything is possible. Vere we talking in a
pre=TMI=2 context acout the nature of the Class » accidents,
I think your point acout the fact that jt ccesn’t mean (it
can’t happen is well taken. .

Once it nas hagpened, howaver, [ think we have to focus
on wnat that does to the approach previously taken. And
specifically in tne context of single-failure analysis
versus multipcle=railure analyvsis.

A Yes., Vell, let me talk about several pcints that
flow from that, and are connscted with that.

First of all, [ snould note that the fact that TMI-2 nés
heopenec makes that event or other aultiple=failure events
neitner more nor less srocably than they were on tne 27th of
~aren, okay?

Wnat we can say in a statistical sense is that we have
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lzCx | one more cata point than we nad before, and to that extent,

n

pernaps, the range of our uncertainties is narrowed a little

3 pit.

4 But one event is not == thmgis not very good statistics.
> SBut that’s a sort of parenthetical remark and is not really
=) to the point of where you are going.

7 Wnat go we do about multiple failures is the guestion,

] and is the single-failure approach that we have used so

v long, wnhat does .t mean for that?

10 The single-failure approach, you must understand, is a

M poor men’s way of doing reliacility engineering and risk

i analysis in the sort of detailed way that was done in

13 WASH=-1400, tne reactor safety stuay. )

14 . It’s a technique wnicn has <he merit of great simplicity
13 and easy ungerstancing bty all the praciitioners, on our

e side, the inﬁus:ry's sige and wherever, wnereas, reliacilizy

17 engineering and good practiitioners of the sort of risk

- assessment that was cone in WASH-1400, that is 2 nign art.
I If one looks at systems whicn have been analyzec on 2
20 single-railure reguirement basis, that is, the reguirement
el that, for the wncle range of transients anao accigents

22 consigerec, that the system, there oe a clear 2ath o ne

ro
[ %)

conseguences, taking into account not only the initial event

ro
n»

and anything that flows directly frem it in a causal

wn

fasnion, tut alsc an arcitrary singles-active failure.

ro
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1tCa ! [f one looks at systems that are designed and analyzed on
p that basis and looks at them with the more sophisticated
3 tecnniques of risk analysis, anc that was precisely what the
- WASH=1400 exercise was all about, to do that, one finds that
S the single-failure criteria, in fact, does go quite a long
o way in giving you a reliable and failure-resistent system.
7 3ut because it is a very simplified first cut at detailed
] reliability engineering, or risk assessment, it does come up
v short of where we would like to be.
10 A comment which [ must characterize witn an asterisk,

B post=TN] view of J. M. Hendrie, okay.

12 [ am not sure [ would have said that before Three Mile

13 Island, althougn I think it’s been clear for several years
14 that, cver the long term, the regulatery system ought, as we
19 cevelop the practitioners and the technigues, ought to turn
1o nore anc more to the use of the more sophisticatec

| 7 risk-assessment tecnnigues, rather than that single=failure
le geterminative sort of thing.

| ¥ wow, all rignt, let me go on anc then say about aultigle

0 failures. One of the characteristics of the growth of

el safety pnilosopny in reactors over tne past 25 years has

22 seen a tendency to concentrate on large-, and tnen, for the
o3 mcst part, low=procacility scrtis of accidents.

= Tnere nas peen less emphasis on slant transients where [
5 charascterize a transisnt &s something you reasonably expect
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twice, whereas an accident is something you hope you gon’t

w o~

see, the analysis of transients and small accidents has

- tenced to be regarded historically in the practice of

wm

nSeakXe
nuclear safety as loss-noi+eo’9&0-tnan tne analysis of granc

o catastrophes, if | can characterize it that way.

7 So there has been, until rather recently, less emphasis
e than iz clearly warranted by the fact that these transient
B events are guaranteed to occur.

10 Thnat is sort of the way we define them. And small

I accigents are much more likely to occur than big ones,

12 pecause there are so many more ways that small accidsnts can
13 oceur. )

I 4 Anc one of the conclusions in fact of WASH=1400 in the
15 273 to 775 time frame was that that was the case.

1o And the reading of that group was that the major risk,

the major piece of the overall risk of nuclear power in fact

- lay witnin this area of transients and srmalli accidents,
¥ couclec witn the assorted things that can ge wrocng when
20 things begin o gO wrong.

21l The regulatory staff cid not move very rapidly %o

22 assimilate :hat lesson. 1here was a recognitiorn in the
23 staff tnat, indeed, that was procatbly true, but sack in
ia tnose cays, we were all sc pgretty heavily hung up with

<3 trying to upsraue the wnole sysiem ang deal with 2 let of
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1tCa | what seemed at the time to be larger problems, and there
2 always seemec to be a snortage of resources <0 put into
3 transient and small accident analysis.
- At tne present time, the staff is in, [ think, rather
5 cetter shape to a0 that work than it was in 772, “3, 74,
° when | was down here, and clearly, we haven’/t done well
| enough.
o AnG it seems to me that what we will have to go is to
. come 2s rapidly as we are able to develop the expertise in
0\ 10 tne lLicensing staff, and the regulatory framework Iin which
i 1 -= wnich to ancner it, we will have to come toward a
12 reliapility engineering, that is, a8 risk assessment sort of
13 analysis, pecause that’s a technigue in which you can, in
|4 fact, take account of multiple failures, anc it
15 sives mechanism and a discipline in your thinking ang in
10 yeur logic to sort out wnhich are the multiple failures ycu

17 ouznt to worry about and wnich are the ones which 23ain fall

e gown irto that class of really very unligely events.

|y Possicle, oSut very uanlikely, for wnich you can reasonaoly
o say that you will accept that risk.

2l

éé
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Q I take it in the meantime, the 70, some 70
operating plarts that we currently have in the Unitec States

nave peen licensed persuant to the older —

A Just so.

e -— single analysis type of system,

B That’s exactly right.

q I take it also that the plants which are coming upD

for operating license issuance before tne end of this year,
|97y, have been reviewed, at least in the past, and will
continue to be reviewed up until the time of their OL
{ssuance unger essentially the same kind of system, single
failure analysis approacns is tnat right?

A In large part. But [ should add a couple of
things to the answer., The first is tnat, on, since about I
guess maybe 772, /73, eor :;ereabouts. the licensing staff
nas ceen usin;inorezso;nisticated sort of analysis, failure
mode anz erfect analysis, on2 of the aspects of reliadilicy
anjineering, in parts of the review,

S0 tnet thare are some eleaments of that king of look
peing taken at Ihis.

Tne second tning is that I think one of the early things
tr.at we want 0 ¢co, and that [ nave been encouraging the
sta?f t0 co, is to go through the operating glants on a ==
a8t least 3 rough cut even: tree anaylsis basis and see (T we

can == ang see irf we iJentifv some 2laces, some agditienal
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sonCK | things we ought to fix. [ think if we had cone that pefore

n

Three Nile Islanc, we might nave well have caught the

L)

difficulty, because to a fully-experienced practitioner of

- the event tree art, the Three Mile Island accident stood out

W

like a sore thumb.

) Q Why was not that done before Three Mile Island?
7 A [ juess because the starff, the licensing starf,
) wes reluctant to change, and also found it cifficult to
¥ cranze from tne, wnat [ w«ill call the classical review
19 system anc approach 0 this new systien, because it was =

1 mecause it was new, because it reguired extensive adcitional

le learning, [ guess, because there is a consiceracle inertia
13 ouilt into any regulatory scheme. i
| - iJith the agoniss of trying to eeregulate some things in

n

otner areas at the present time, ind because the licensing

staff has generally been in 2 pretty harg=-worked condition,

(&)

’

ans ! Lnow wnen ! was running the engineering staff, why,

-1

lo “:.2 == 3nC tne na28STUSSan Study was geing on 2t that time,
I » ns | hac some contact with the people in it. And the tack
P in they were taiking was very attractive intellectually. It
él provicec ways to ceal with some things which, clearly, in
e ine system we nac ¢oing, we couldn’t deal with them easily.

L.t the sifficulties of ,etting all of the regulations

o= rewrizten, doins all of the sreparatory work that woulc have

to 30 intec taat, and then getting &veryooqQy trained up anc
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sc on, seemed like a practically insurmountadle workload to

sbnCx

< ags on to wnat was alreacy a condition in trying each cay to

W

get through the cay’s work.

- It left everyoody staggering around late in the evening
3 and a little gazed. So it just seemec like, my Cod, not
o this year, JMayoe next year we will pe in better shape and
7 we can think about it and do it then. And I wouldn’t be
=) surprised Sut wnat that has sort of continuec to be the
» fesling aven gown to the present.
10 > Is that scothersome to the staff, that in the
i1 neantime they were peing called upon to license more glants
1 with the thought in mina that tney would really like to make
i3 scme changes, that they just weren’t fipcing the time 2o be
I 4 acle to inplement.
15 4 I guess you will have asked a number of staff
9 2eo0sle tnat anc tney octviously are entitled to answer for
17 tnerseilves. AS an ex-staff member, [ woulc answer for
¥ myseil.,
I > "eli, | woulc also =—— excuse me. [ would also
3o Like to ask vou on the basis of your observation of the
21 €127 in the time that you nave been witn the NRC as a
22 chairman of the Comnission.
23 - hall, I Think it comes out the sane way,
c= . &1 rignt.
4% 2 I gon’t tnink tne licensing staff, by ang large,
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2 one. | think tnat there has been a general recognition

o

in the licensing staff that the risk assessment sort of

- approach, by virtue of giving you a way of attacking all of

w

the higner risk, that is, nigher proobability sequences in an
é orderlyv way, and fliguring out which they are in & number of

7 events, | think that nas ceen recognized but I think people

6 neve looked and sort of felt as I do that we ought to get
¥ more and rore over on to that system as the methodology
13 cevelops further and as we are able to train more people.

"m

Ut in the neantime, the system we have got is an

12 acaquéte one, ang the basis that we are using {s an adequate
i3 one. X

I < " Do you think that consensus prevails tocay among
15 tre WRC staff?

] tnink tnere is a much greater feeling of urgency

O
T

17 azout improving tne azility to treat transient and small
& gd.cigert sorts of events, and to treat them in a way that
| » 2038 ta2sé into acsount, you Kknow, multiple events., And

pie try 0 sort osut wnat are, if any, are tne high gproscabilizy
<l =~ultiple event sejuences that could leaa to trouble.

22 c Sut in the meantime, as [ teke it, the staff is
& srocesaing witn tne == at least in terms of the aiant

ie liceansing, tne sasiz document is the standarc review olan,

25 “aisn I una ta2ru you are a srincipal architect.

“w

-
-

n
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A Yes, | invented {t.
< ] take it one of tne tenets of the standard review

plan is single failure analysis, is it not?

A Yes.
Q Okay.
A I thnink there is some talk in some of the standard

-= | remember some — building in some failure modes and
erfects language over in the auxiliary branch, parts of the
standard review plan, In part that was to creat2 a toe in
tne yoor.

Q Yes, | am curious about tnat., You have referenced
twice now the failure modes anc effects analysis being used
in some fasnhion in connection with plant review., A document
that’s been proviued to the Presidential Commission by

Ar. Sasgeias, wno is a reactor safety engineer with the NRC,

-~
LN

L2

wn

reference to that situation.

Thie is a cocument we nave alreacy markea as £xnibit 3 to
the cerosition of Commissioner Kennedy. In looking it over,
th2 leri=nand sice o the page refers toc sarety concerns
exaresses oy .r. Sasag2ias in 1976, specifically relating to
trne necessity to suoject control system failures to a
feilure moces anc eifects analysis for normal operation.

Ana e l2ft=hand sice of the sase references the

(
w»
«r
W
-
I
[
b8
)

tion 3y the waC star?y in 1¥76 that, altnhough
arnal/ses nave nct -een performed for these sostulatec

e
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seguences of events, the staff pelieves that the
conseguences woula be acceptable and much less severe than
those calculated for postulated accidents.

On the right-nand side of the page references that in
April of 1579, in the post=TMI=-2 era, B&W has now commi tted
to the NRC to conduct a failure modes ana effects analysis
on its integratec control system and, in May of 1979, the
sta‘f, in new regulation 0560, the Tedesco Report, has maae
the recommendaction that all classes of operating plants
should Se reanalyzed using failure moces anc effects
analysis.

Azain, reacing it as a layman, the purpert oi the
compariscn nhere seems to be uhe® in 1776, failure modes and
affacts anelysis in tnis regard was proposec and was
re jectec oy the LRC at that time, or not followed=u> on.

And nov in post-INI=2 era, in 1¥79, it is ceing followed=uc

just as & laymen, thet suggests thatl tnere were
cersain arcoroacnes in the cesign process which were not
se2m23 necessary ov the WkC. They now CO agpear 0 De
ce2isec nacessary and acvisable,

mR. CHOPXCS I will object to a line of

suestioning oasac on tais sosument. ot without voir dire,
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YR. CHOPKO: Have you under taken any review to
ensure that those gquotations are in proper context?

MR. KANE:s Yes, and ! have with me here tocay, if
you woula like to examine them off the record we can take a
break, Wr. Chopko, new regulation 0133 excerpts and new
regulation 0560 excerpts, in order to satisfy you in that
rejard, cecause [ know you raised that question the other
day.

JO yOu want to take a break off the record for ten
minutes?

Let’s nave markea as Exhibit 3 the letter datea #arch 13,
l¥7¥, to Congressman =Zrtel from Chairman Hendrie, wnich we
nave been dJiscussing previously in the testimony as being in

~eoonse to & prior letter, dated Feoruary Yth, 1¥79, which
we neave alreacy markec as Exhipit 2.
(dencrie Exnibit 3 identified.)

(R2cess.)
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MR. KANE: Back on the record.
3Y MR. KANE:?

a Chairman Hendrie, [ have had a discussion off the
record with your counsel, Mr. Chopko, here concerning this
document that has been marked previously as Exhibit 3 to the
deposition of Commissioner Kennedy, and specifically as to
+he foundation for some of the statements which appsar on
this document, in discussions with Mr. Chopko, I think w2
have manages to nail down that some of the statements on
this cdocument do appear in NURES 0133.

Some of the statements or this document on the right=nand
cside do appear in NUREG 0560. And some of the guotations
whica appear, particularly on the left-nand side of the
document, do not appear to oe in NUREG 23153, and there
apcpears to oe a miscitation to a portion of NURZG 0153,
specifically the following languagze: *"Althougn analyses

nave not oean performed for tnese postulatec seguenies of

vents, the staff believes that the consezusnces could 22

as+taple and much less severe than those calculataZ for

w
O
o

sostulated accidents.”

~

Tnat language does appear in attachment 1 to NURZS Ol

Lt

3.
[t raferences a paragraph in NUREG 20153 its2lf which coes
not sontain that language.

Y2, CHOPXD: Moreover, th2 language, the Jortisn

5% NJREG 0133 where that particular sentenc2 apdears was
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orepared by Mr. BSasdekas.

M2. KANE: Yes.

MR. CHOPKOs And the guotation which he refers to
in tnis Xennedy Exhibit Numper 3 does not appear on my
examination in the text of NUREG 0133.

Moreover, the document that Mr. Basdekas prepared and
provided to the Kennedy Exhipit Numoer 3 contains a title
which is different than the title given in NUREG 0153.

It also appears that —

M. KANE: Which title is that?

Ma. CHOPXO: The title in Exhibit 3 says safety
{mplications have control system failures and plant
dynanics. The title in NUREG 0513 is ngystematic Feview of
Nermal Plant Operations and Control System Failurss.”

¥R. KANS®: The title in attachment | to NURZS
051372

M. CHOPKD: Is also YSystematic Review.”
4r. Basdekas suggests it should De changed to read as he
wouls want it to read, the title which a2ppears 9n tnis
document.

My trouole with the cocument is its foundation, 23s you
Joint out. We will stipulate that the first two paragraphs
in sartizular which contai. .he recommendation of
dr. 3asdekas are zuoted verzatim in MURZS 0313.

2. XANZ$ All richt.
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MR. CHOPKOs We will not stipulate as to the

~antaxt since we do not have the memoranda prepared Dy

Mr. Sasdekas. We cannot stipulate and refuse to stipulate
to any discussions that Mr. Sasdekas may nave had with

Mr. usche wno is mentioned in this document or any othar
mempers of the staff or senior staff.

M. KANE: Do you also stipulate that the
statament which appears on right—hand side of the document
as a quotation from NUREG 0360 in fact appears in that
puolication?

MR. CHOPKO: I have no objection to your
representation of that, aoout NURES 0563, the Tedesco
resort. My trousle is with the context of the docunent, th2
varisus underlying documents not deing there, the troudle
with miscitation in the documents and tne trouble with
self-serving characterizations in this exhidit.

{au are free to ask your hypothetical gusstions 200ut the
recommendations and ask the Chairman nis imoression of tnat.
¥i. KAJS: So we can have the record entirely
clear on this mattar, let’s have marked at Zxhioit 4 to tnis
deposition collectively the following documentis: excarsts
from WURE3 0133 in which the handwriting on the dotument
is == has Deen agddscd Dy my staff.

3,

ul

~
i

in
<)

3.t otherwise, this is an excerpt from NUR

comassed of some seven pages. Also another excerst Ironm



57

S 06 04
rc CK | NUREG 0153 which is attachment | in that puplication
é somposed of two pages.
3 MR. CHOPKO: wAhich was evidently prepared oy
- Mr. 3asdekas.
3 MR. KANE: Rignht, we don’t know that one way or
3 the other.
/ MR. CHOPKO® But the context indicates it was more
3 likely tnan that?
’ MR. KANET We just don’t Kknow.
‘J The last is an excerpt from NURES 0560, which is five
1 pages in lenzth.
[ Let’s have tnat marked collectively as Hendrie Deposition
13 gxhioit 4.
14 4R. CHOPKO: Can we have the testimony of
15 r. 3asdekas also inclucded in that exhisit?
F R, KANEs All rignt, fine. e will oe, in
1 sffact, comoining an exnhioit from another deposition intds 2
13 surrant exnioit. No prodlem.
|7 “at’s inzlude %than as this packet of cocumentis we ars
22 mar<ing as Zxnibit Jdumoer 4 the actual document thatl I an
21 now guestioning 4r. Hendrie about. It is entitled A
22 Comparative Listing of Safety Concerns BSefore an Altion
23 After the Til Accident."
2= It, as far as [ inow, was prepared By Mr. 3asdexas and

P supplied %5 tne Presidential Commission. [t nas sraviously
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neen marked as Exnibit Number 3 to the deposition of

Commissioner Kennedy.
(Exhibit 4 identified.)
8¢ MR. KANE?

Q Chairman Hendrie, befcre we went off the record,
and pefore | had this conversation with your counsel
zoncerning this document, I was about to state that it does
appear to oe from the nature of two recommendations which
are juxtaposed, one on either side of the page, that in
1976, Mr. Basdekas did recommend that failure moces and
effects analyses be utilized in connection with integratad
systems controls.

And that pursuant to the recommend%icn on the rijht=hand
side of the page, excerpted from NUREG 0360, in May af 1279,
in fact, the NRC did recommend that its licensees, that all
=lasses of speratiny plants pe reanalyzsd pursuant 20
failure modas and affeci anai,sis.

Now, assuming that is the case, 2nd I note, I am asking
you to make that assumption for purposes of tnis 3juzstion,
why coes it take so long for the NRC to act on that king of
recommendation?

A #ell, I Judge from the comments that are on tais
sincle sheet that [ am looking at which “r. 3asdekas has
listed as a countering argument of tne ragulatory stafl, ne

~ites a sentence wnich reflects th2ir view that =
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MR. CHOPKOs Off the record.
(Discussion off tne record.)
THE WITNESS: Back on the record then.

Assuming the correctness of the assignment hare, the
staff believad that the — apparently believed that tne
accident sequences that wers taken into account in the
safsty analysis adeguately covered failure == control system
fajilures.

And that there was no need, then, to make a full analysis
of cantrol system failures and modes. 3o that would De the
reassn that staff concluded that they need not implament
Mr. Basedekas’ recommendation.

BY MR. KANES

< In light of the fact that tne-recommendation to in
4act conduct that type of analysis is now b2ing made on
NURES 0340, as reflscted on the right 'nand side of the page,

[ =ake it tnat would indicate that the staff of the N3C now

ot

feels tnat those analyses should oe serformed?

A At least for the 3ad,. tne 3abcock & Milcox

oy

_ntegrated sontrol system.

< All risnt. Your counsel, Mr. Chopko, s> we can
comolete our record o2n this, nas pointed out to me 3
stateament which appears at pege 22=3 of the excarat from
NUREG 0133, whicn forms a portion of the documents we Rave

ta2nents

[

margac collsctively as Exnionit 4, tne fellowing st
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appeart rfailure modes — failure mode and effects analyses
nave been initiated under a technical assistance contract to
petter identify design reguirements for systems needed to
mitigate the conseguences of transients and accidents.

In addition, a separate contractor study of control
system failure is being performed for the staff to determine
the immediate and cumulative effects on the reactor coolant
pressure ooundary and challsndes to the reactor protection
system resulting from control system fajlures.

The results of tnese analyses would provide a oasis for
any needed new review and safety reguirements relatsd 2
contrel system malfunctions.

Are you familiar with those studies naving Deen conducted
since 1976, Chairman Hendria? .

A No, I am not.
< In any event, f:cm the fact that the
recommendation is oceing mads in May of 1979, that 34W
lizansees, tnat is, licensees with 33W olants, conduct tiis
analysis, it apparently was not cdone in conmection with
integratecd control systems: is that right?

A I would judge so0.

Q All rignt. Chairman Hencdrie, you made 2 comment
sefare which | have heard saveral times before, thet the
sffacts 0f the Taree ¥ile Island accident were not severz in

carms of tA2 environmental inpact, as far as we Xnow, in
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terms of the health impact and things of that nature.

That relates to a guestion which you were asked oy the
Consressman — | take that oack. That you were asked in
June of 2979 by a congressional committee. [ believe it was
Mr. Udall’s committee, And that was, how close do you
pelieve we came to having a core meltdown?

On June S5th, 1979, you submitted written respons2s to the
Udall committee. And you answered that particular gquestion
as to how close do you beliave we came to having a core
meltdown at TMI=2 with the response that, "I cannot tell at
this point. It was 2 possioility. 3But I think considerable
analysis will have to be done to make 2 reasonaole estimate
as to how close it was."

Now, that was in June of 1979. Jo yau have any furtnhsr
response you could make to that question now?

A No, [ think that continues to Se the case g4

Q So you really feel that even now, you cannot tell
now :lose we came ¢35 having a core meltdown at TMI=22

A Not in any detail.
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e Can you express that in any further detail than
you did to the Udall Committee on June Sth, 19792

A 1 am not sure that [ could do more than make some
general comments, which I am willing to gQo.

One of the things I expect we are going to learn over the
long term out of the Three Mile 2 postmortems is going to 5e
a good deal more about how likely meltdowns are.

You must rememder that in regulatory staff practice in
safety analysis, we have generally assumed that where tn2
core, where a core might De uncovered and cooling is not
rapidly supplied in copious amounts, that .he uncertainty of
tmat situation tnen has led the safety analysis people to
assume, well, that’s an indaterminate situation.

N2 are not sure. We will conclude that it might lead to
a core meltdown. Judging from what we know 2t the oresent
time, ] would say tnat the Three ile damaged core nas
revaaled 2 remarkaole resistance to melting in circumstances
in which tne heat transfer and transport phencma2na were at
mucn lower levels tnan we would have expected possiole and
still nave a core that, even though damaged, remains witnout
significant melting and at least more or less in th2 same
gene-al volume within the vassel.

[ think we may find out of tne long=term detaileZl
analyses of tne tore ancd the concditions and so on, tnat

these machines are rather more resistant {5 Core = COre
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melting than we had thought bdefore.

But the more specific answer, how close were we TO 2
meltdown, [ think it will still pe a2 long time Defore we are
able to feel that we have a sound analysis thers.

Q Chairman Hendrie, yesterday morning there was a
meeting of the Commission and I take it there was a oriefing
oy Harold Danton on a number of matters, including the
supject of the resumption of licensing of nuclear power
plants, is that correct?

A True.

Q As a matter of fazt, I had a transcript delivered
to me last night and [ have spent some time going taroush
that transcript.

I would like to estaolisn for you on-the record some of
the slements of the presentation that was made 2t that time
in tarms of the oroad suczject matters. In acdition to a
transcript of the briefing session, [ was also proviced 2y
the NRC with copies of a, what [ pelieve are a numdar of
ciffarent slides that were Jresented during that orisfing
session.

I would lLike to 30 through some of them with you just 20
estaolish that tnis was, in fact, your understandiij of what
was peing presented to the Commission,

Jne of the slides was apparently entitled "Slements of

2reonsed Plan."
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Do you recall seeing those elements presente:’ to the

Commission during that briefing session yesterday?

A Yas.

Q 1 pelieve this reflects, then, that the changes
that are to oe made would be implemented on operating plants
oy January (, 1981, and then as to other plants thsre are,
the category A, items by January I, 1980 on or prior to oral

issuance.

The intent is to obtain Commission approval of the
staff’s first completed OL review which [ understand would
sroocaoly be Salem Unit 2, is that right?

A Possibly. I am not guite sure which one is likely
to get here first, out I think 3alem Unit 2 is a stron3g
possibility as the lead. .

< Anat aosout the North Anna plant, is that another
sne, Unit 2, that may come up approximately 2t the same
time?

A [ suess on North Anna, there is a doard proc

«r

O
..4
w
r
w
-

in ceing, wnicnh means that tne doard has to com
delinerations pefore it could come con.

< All rignt. The last item on this elements of
praoposed plan is that {t’s 2ssumed that proposed shart=tara
actions would not prejucice the implementation of
recommendations for = from ongoing investizations.

I take i: that language would iaclude the investization
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oy tne presidential commission?
A Aosolutely.
Q Nas it your conclusion at the meeting that these

propoased snhort=term actions would not pre judice
implamentation of recommendations from ongoing
investigations such as the President’s Commission?

A Yes.

- Anat knowledge do you have about what
recommendations are or are likely to De made Dy the
oresidential commission?

A Since any comment of mine 2oout wnat the
President’s commission might recommend would De shear

speculation, why, I just wouldn’t propose o> = wouldn’t

ropose to guess. .
3 rine.
A I think in a general way, one can anticipate 3

numoer of items whish I am sure the President’s Comnission,
as well as tne staff and practically everyone else wno nas
studied the suoject would tnink appropriate.

33t I am not 30ins to speculate on details.

-

is wnat [ was after.

)
.
v
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b
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Sar you o comment in any direct way on Ine
racaommendations to ce made oy the presidential comunission,
Jou feel ysu would have to speculate, is that right?

5 Clearly.
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1tCK | Q All right. Another copy of 2 slide that [ was
P provided witn is entitled, uNear=-term .icensing Decisions.”
3 And as far as I understand this, this refers %o facilities

i

¢ar which operating license or construction permit or

limited work authorization will be coming ud for final

L V]

5 decision witnain the near future.

‘ Do you recall s2eing that particular slide?

3 A Yas.
y * Does that accuratsly categorizZe or ¢characteriza
12 the information that is being impartad there? These are

11 slants that are joing to come up for some final action in

1< the near future?

13 A Yas.

i+ - I see 3alam 2, North Anna 2, 3iablo Canyon and

13 Seguoyan, coming up for operating licenses in Octodsr of

15 |¥7% and Novemper of 1979.

17 Jnes tnat characterize correctly the information?

13 A That’s wnat the slide says.

|4 Q Otay., 1hat is what you understocd it to mean.

P Jiaole Canyon, then, I take it, is 2mon; tnese plants for
2l whica dr. J2nton orodoses to resume licansing.

22 Are you aware that Jesse Zoersols of the ALRS nhas raisec
23 a zesneric safety issue concerning interference witin natural

ro
'y
O

i

"1
O

ation zooling oy eithar condensadle or noncondenszol2

[

e
-

asses in all pressurized water reactors?

ro

U
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w
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- I know that Jesse has. [ don’t recall the details

of nis comment, out [ think he’/s raised questions aoout
natural cirsulation. And I know that other people of tne
staff, the ACRS, nave raised guestions and are thinking
aocout naturai circulation.

< It’s — it was Mr. Ebersole’s contention Ddefors
the presidential commission in hearings last week tnat the
ohenomenon which ne is discussing is one in which under
certain conditions natural circulation could be klosked dy
condensacle or noncondensable gasses and tnat the matter
couls pe handled in connection with the 3a&4 design oy
placing an event in an appropriate location on the
candycanes as they are zallad.

Byt tnat the matter could not De very readily addressz2d
in the Nestingnouse design of the steam generator D2Caus2 of
the large numbdber of U tubes which 3ppear in that design.

Are you familiar with those details of ir. Eoersole’s
sontantions?

A Yas. Tnhnat’s, as 2 matter of fact, in discussians
af tne 3ai steam generators versus tne steam jeneratlrs -1 4
the o2thner °a3 vendors.

[nere is normally a 7ood deal of discussion soout the
dry=-H2ut tin2s which are then connected with the normal
aparating sa2concary wéter iaventoriss in the stesan

genaratars.
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1tCK I And thers is considerabply less discussion of the posiiole
é meanings of these two different cenfigurations for such
3 tnings as venting of noncondensables or steam.
4 a rRight.
=) A And 1 think Jesse, among others, has pointed out
3 that one of the features of the once=-through steam
/ generators is that it is ventable. The systems are not at
3 oresent eguipped with such vents, and thocse vents are on2 of
’ the measures that Harold Denton felt personally were very
13 desiraole. And is planning to go 2anead with.
1 Q Yes, [ have seen some refesrence t2 high=point
12 venting. Is that what you understanc to be Hr. Denton’s
13 addrassing of Mr. Soersole’s concarns?
13 A W23ll, I think the answer is yes, tnat is wnat
13 darold means.
13 And I tnink he has in mind a numder 5f things. Jot only

' the zlearing of jasses that mignt impede natural cirsulation

13 in the primary system, whera2ver th2 hign point may o2e, out
Iy alss, Harold, ! am sure, has very keenly in mind ta2

a9 cancarns we nad 2oo0ut Deing aole to jet the nydrogen dudsls:
21 ous of Three HMile Unit 2 for several cays tnere Dbefore it
2 secame clear that tne naturzl processes of solution and

23 “{ssalution of hydrogen wers 30ing to take care of it for
24 JSe

1

23 3o he also wants a vent on the 32 of the re3cior vasse.
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whicn could pe controlled from the control room.

Then ysu would have a straigntforward way of dealing with
tnat situation, should it ever arise again.

e Yas. | am interested in that point Dbecaus®
2rofassor Taylor, of the presidsantial commission, dic have a
-onvarsation with Mr. Eberscle at the last set of public
nearings concerning whether or not his concern in this
regard is addressed Dy this recommendation oy the NiC, that
this hign=point venting capacility oe addressed.

And as [ recall, #4r. Edersole’s suggestion was that that
does not address nis concern opecause in most Qesigns,
including tne Ban design, the high point which presumaoly
would be chosen for the installation of the venting would De
tne top of the pressurizer and that wouid de Jjust fine, dut
tnat that would not acdress the steam generator.

And the loops within the steam gjenerator with which ne is
mos~ corcarned. 3Specifically, the candycane in the 83"
dJesizn, and tns J tuodes in the Westinghouse Jesian.

Are vou familiar with that distinction d2etween the T4d,

nes tnat distinction exist?

Q

or
A Yas, I think you have got several things mixed uo

together here. First of all, Jasse’s comment acout pnssicle

w
[0

sifficulties with natural circulation in the U tube st

art Oy

0

genarator Jasigns would de anly addressa2c in

nign=point vents, Dd2caus2 there is 10 reasonacle way €95 7°t
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in and put vents on each of the the, I don’t know, it must
run to 10,000-0dd tudes in one of these steam generators at
the top of the tudes.

Tae vents that are going to de reguired oy Harold would
pe not Jjust on the pressurizer. There is, after all,
already on all plants a venting system on the pressurizer,
controllable relief valves are a vent on the pressurizer
spaca.

Harold’s reguirement would be for a controllable vent,
remotely controllable vent on the top of the reactor vessel,
and 2t other high points as availacle in the primary systenm.

Now, that doesn’t — it deals partly with Mr. Zoarsola’s
cancern in that if you have high=point vents and
top=sf=the-vassel vents, you have increased your anility to
remove from the system, when needeu, noncondensadbles Jasses
or steam.

3ut it indeed doesn’t do anything for those U tudes in
tne stezm generator. And you have to depend there 27 tn2
aocility to, for steam, to condense tne steam, which is 2
serfactly f2asiole way of dealing with the steam in 2 st2am
generater, and for the noncondensables, with the aoility
just to nave encugh thermal driving force to aove taem on
saraush and entrzin tne oudbcles in the liguid and zarry taen

on out of tne steam generator.

(]

Was2n you say thermal driving force, <o you mean
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natural circulation?

A Yos.
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3 But Mr. Eoersole’s concern, [ take it, is that
+hese noncondensable gases lodging in the U tubes would
interrupt or prevent natural circulation?

A Aall, it depends upon the balance of pressures
tnat are present in the system. For natural circulation you
nave a thnermal driving heac which derives from the
diffarence in density between c¢old fluid on one sid2 in the
downcomer, in the downcoming parts of the system, and the
lighter and, nence, relatively rising or floating not fluid
elemants in the upwardgoing parts of the system. If that
tnermal driving head, creates natural circulation, is
stronger tnan the tendency of the noncondensable gases
to stay up 3t the top of the U tudes, then you et natural
circulation. y

And if it’s not, you don’t. In 2an actual situation
tne == you are precadcly somewnere in Detween and will clzar
some tupes and circulate througn some tudes, dut perhaps not
all tudes.

[t deponds very much on now much noncondansadble gas tner:
is, and whether it’s all gotten over into the steam
jenerator.

[ think the 3taff has conclucded that you would 32t
mnatural circulation in tne J tuse steam gensrators. Thay
are sset up with the appropriate elevation cifferent2s, Anc

Decause in -ne steam generators you have this very large
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IWCK | multiplicity of parallel flow path, each one not large in

2 diameter, out a great number of them, there is 2 much

3 smaller likelinood tnat you will block the whole system,

5t pecause it means you somehow have to find a magical way to

2 get the noncondensadle gas, a) nave a lot of it, and b) 3Jet
s {t distriouted so tnat it’s olocking all of the tubes.

1 You see, the neat transfer capacity in a steam generator,
3 because it, after all, is rated for whatever the full power
¥ rating of tne plant is, is enormously larger than is

I required to remove afternheat in the natural circulation

11 system.

12 So you don’t need nearly all of those tuoes, but only a
13 few percent of them.

14 ] As ] understand tne implementation tanle whicn was
13 attached to «r. Denton’s memorandum of August 20 to the

13 various NRC Commissioners, the reactor coolant systam

¥ venting that you have peen referring to is sat up such tnat
13 designs shall oe suomittec dursuant to implementation

| ¥ category A, whicn is by January 1, 1980, or prior to

29 operating license, whicnever is later, and installation is
21 to pe completed under Category 3, tnat is, complete oy

22 January 1, 1981,
23 Dses that mean, then, that until January !, 1981, tne N22

is not going to require that the reaztor coolant system

n
>

venting ¢hangjes that lMr. Danton has recommended De

o
u
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implamented?
A True.
< All rignt. And if [ understand again this

document that is entitled “ilear-Term Licensing Decisions,"
tnhe decision on the operating licenss for Salem 2 and for

the Jortn Anna 2 is projected to come up sometime in OCtoDder
of 79 and tne decision on Diaolo Canyon and Sequoyah,
November 1979. That means then that the Commission will pe
called upon to decide about the issuance of operating
licenses for these plants before there is any reguirement
snat this reactor coolant system venting De completeds is
that rignt?

A Tne answer is yes. [ would Jjust note that the
projected dates at which time the Staff-mignt be pra2pared o
come forward and recommend issuance of an operating license
to tne Commission, those dates are inevitaoly very
speculative. There are a numpber of steds tnat would nave to
De taken in the 3:taff’s view on those plants, anc wnether or
not ane or another of them might come up ia October is 2
guestion.

1# you r2ad the transcipt and managed to stay with it all
the way through to the end of it, you will note som2
discussion in there where it’s pointing out that, from wnat
I nave been hearing, [ concludea that it was ratner unlicely

that they would see any of those propositions mucn defors,
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oh, around the first of November.

Q Yes. So we can be clear on tne record about that,
! nave read the transcript and [ think I understand it. But
let me see if I can’t parapnrase it. That is that the
commission determined that it would permit Mr. Denton o
resume the licensing activities, but that at least for the
first operating license to ve issued pursuant to that
resumed procedure, the matter would go to tne entire NRC
Comnission for 3 determination, and it was guesstimated that
that would not happen until somethiny like the first part of
Novemper of 15793 is that rignht?

A In generals out let me make a couple of zomments.
Zirst of all, when you say "resume licensing," what
Ur. Jenton is doing is, 2s some of tne $tafl groups under
nis command finish some of their short=term Three iile
[sland asso:ziated studies and get them publisned, na’s
pezinning to turn some of those people cack to the
sroca2ssing of applications. So that what you characterize
as “resuymne licensinz," is, in fact, simgly to resume wors in
oresaratisn for recommendation to tnhe Commission tnat &
license could de considerec.

a All ri3at.

A Secondly, [ would note that [ delisve my reading
af tne Commission 2nd my own inclination is that rather n7or:

than Jjust tne first OL woulc De seen the Commission, !
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2 retain an immediate control on the issuance of all licenses
3 for some éimo.
- Mayoe we will make that permanent, as a matter of fact.
2 But it clearly is more than just saying, “Well, bring ths
5 first one up, and after that, never mind."
/ Q Another copy of an apparent slide which was
3 discussed in the transcript that [ read of the oriefing
’ session, and I would like to show ycu, appears to set forth
19 a resolution of the Presidential Commission on August 23,

I 1979, concerning its request to the NRC to consider the

12 viewpoints of the Presidential C- nission and the tastimony
13 at tne previous nearings of the Commission in connaction

= wita any plans to rssume licensing activities.

13 Was tnat slide presented at the osriefing session?

15 A ! assume it was. | muse s2y, [ don’t rem2mper it

17 axolicitly, oecauss [ had a copy of the Resolution that nac

18 seen forwarded to us from ths Presicential Commission.

| < 29 you understand ==

) A 55 | was reading what I will call the "orizinal,"
2l rather than darsld’s slide. 3ut it looks like it, and I

24 agsume nNe, oarring typos and misnaps in the tran griot, that
23 ne’s correctly =—

o= <« Tais was generally your understanding of the

2 resolution of the Presidential Commission?
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A Yas., | read the transcripts of those meetings on
nedne sday and Thursday of, what, three weeks ago or two
weeks ago.
o) Yas. You did read the transcripts themselves from

August 22 and August 232

A Yes, they were forwarded to us, as you will
recall, at the order of your Commission with a request that
we take a look at those so we would have an opportunity to
read for ourselves the commants of the Presidential
Comni ssioners about the matter.

< I also nave here another slide which ¥r. Denton
apparently presented, 2 cCopy of the slide Mr. Denton
apparently sresented at the priefing session, entitled
again, "Presidential Commission on tne Accident at
Three Mile Island." It has five phrases or statements withd
question marks a2t tne end of them, and it appears to be 2an
attempted summary of the points raised oy the Presidential
Commission durin3s the hearin3js.

Jo you racall that slide deing presented at tne oriefinz
session? And do you understand that to Je a summary of the
soints raised by the Presidential Commission?

- Yas, | recall the slicde. And [ recall that
Mr. Jentan’s characterization of it was that he didn’t
orssose to oe making an autnoritative or necessarily full

reflaction of %ne sort of collective viaws of the
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President’s Commission, but rather was trying to

craracterize in a limited number of items for the NRC
Sommi ssioners what ne sensed were the — some of the basic
points that seemed to be peing raised with him at <he
meeting with the President’s Commission.

Q Do you think this document, after having read the
transcript, does adeguately state in summary form the
concarns raised oy the Presidential Comni ssion concerning
the resumption of licensing activities?

A Yas, I think it’s a not unreasonaole shorthand
version of at least most of the central concerns, as I
recall them from reading the transcript.

Q Did any of the other NRC Commissioners read the
sranscripts of the August 22 and 23 hearings of the
Presidential Commission?

A I really coulan’t say.

a All right. In your reading of those transcripts,
did you get tne impression that memoers of the Presidential
Cammission are concerned that thers are outstanding

substantial safety suestions concerning operating nuclear

w

sower plants in this country? And let me just end it ther
at that point. Jid you get that impression from reading the
transcrists?

A I think, yes. [ don’t recall from the transcricts

whetner or not there was much, Or any, di{scussion of
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epecific itams. But there certainly was the thrust that,
from members of the President’s Commission, that these
plants have Deen renewec anc licensed to cperate under a
systam aocout which they have some doubts. Perhaps in
general, but if not in general, at least in specific areas.
And [ Jjudge that there would probably be recommendations
forthcoming from the President’s Commission about that.

Q Jo you recall any concern about the nature of the
once=through steam generator utilized in the B&W design
oosing safety issues in terms of Deing less forgiving wnan
an error is made by an operator?

A I don’t rememper specifically. I think that could
very well De the Case.

< All risht. .

A 3.t | = it’s peen almost two weexs, sincs [ resad
the transsriots. And I havs also in the same time frame
read, | would shudder to estimate how many thousands of
s23as of otner material in which that matter’/s come up.

w3 will Aow = wait a minute. L2t’s see. ZDersole was
sne of A2 oacple testifying there. Anc [ remember
s33zi%fically in Eoersole’s testimony thess comments aoout
tA2 snce=-throush steam generator with regard to the venting
oossibilitias. 30 | do rem:mber that clearly. And [ would

~ave expectad, in fact, that it would have sopearasd in other
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] Do you recall the Presidential Commissioners
exprassing any concern about the state of operator training

at existing nuclear power plants in this country?

80
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rc¢ CX I A I am sure they must have.
2 3 All risht. Do you recall the Presidential
3 comni ssioners exprassing any concern about the use of a

single failure analysis in sonnecticn with approving the

.

plant designs of axisting nuclear power plants in tnis

U

3 country?

! B I tnink my arnswer here has to parallel with the

3 previous answer. 1nat is, I have peen reading a lot of

y stuff in waich all of these things are cited in one way or
1 anothner, and it is nard to sort out exactly where particular

il tnings gppeared and in which of these documents certain ones

1 appsared.

13 [ wouléd zertainly nave expected that to 2e part of the
(= discussion witn Jenton, Stello. other NRC witnesses,

15 certainly ga2rmane to the discussion they were having.

15 - Lastly, do you recall there being any coniern

14 expressed oy the Presidential commissioners in connection

12 witn the safaty related concept oy which the WRC determines

|7 vnat it will examine in connection with a plant design and
29 anat it will not examine?

2i A Yas, | think ! rememder some ciscussion adout, in
22 sarzicular, tns orassure rel’ 'f valve and wny wasn’/t tnat
a3 safety relatad in the array »f safet) relatad jtems in 2

e slans varsus nonsafaty related.

2 Y:e., Comissicner (ennecy sommenteld yestaraay in
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nis deposition that the = describec that particular point
as ceing a Catch=22 in connection with Mr. Mattson’s
explanation to the Presidential Commission that the PORY was
not safety related vecause it had a block valve behind it
and the olock valve is not considered safety related Decause
it nad a PORV in front of it.

Jo you taink that is a Catch=22? I don’t know how ©0O
define Catzn=22., Jo you know what [ mean?

A Yes. 3ure.

- Do you think it is a Catcn=22? In the safety
relzted systam as used by the NRC in approving slant
designs?

A fas, 1 do.

72ll, let me put it a little different way Decause I
4on’% know exactly what you nave 3ot in min2 when you say a
catza=22.

-
1

- I meant something that doesn’t make sense, and the

w

259n it doesn’t make sens2 is oecause it is justified on
sa2 sasis of something else that doessn’/L make sens2, and it

§ & cirsular situation.

-

- 4all, let me commant generally adout the matter of
safsty relazac it2ns and nonsafety related items here. Tne

=lassificasion of 1 item as safety ra2lated in a plant

r

sesizn means that attached to that item and its susporting

azuisment, tasre nust, in tne array of Jesign procurement
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P assu-rance maasures., [t means that a higher grace of

3 specification will nave to de made for it.

- The eguioment will have to De qualified for its servi:cs

2 oy Prototype testing or other means. So that when the plant
3 designer attempts to set down his list of safety related

/ equioment, he’s really dividing all of the 7ear in the plant
3 into classes with ragard to the standards thaf apply to them
7 and the specifications and testing Dackup that must apply ¢to
13 then.

M [ suspect, I don’t know for sure, but I will speculat:

12 +mnat the prassure relief valve and the safety valves, out at
13 least thne srassure relief valve, was not classed as safety
1+ relaced in the sans — for the same sorts of reasons that

13 the sontrol systems we discussed earlier were not classified
135 as safety r2lated systems.

V f imd taz+ is o7 tne basis that the safety relatec parts of
1S 2 slant had %o be set up in such 3 way that they could

| # ascammadate failures of the nonsafety raslated ejuipmant.
P A3 it i3 that sert of a == that’s sort of the dasis for
2i the judgment.
22 494, the olants are set up to deal with loss of soolant
23 az=idents, and tne 2guipment which is provided o da2al with
2= 1m85 of coslant accidancs is classed as safaty related. A
23 sailure % =72 prassurae relief valve, eitner in an
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inadvertent oponinq.k?lvinq properly opened in some

circumstance, a failure to reclose when it should have,
leavas the plant with a, what is called a small Dreak, that
is, Just a small opening in the primary system, a small
prea: loss of coolant accident configuration.

And I think the Jjudgm- 1t about relief valves wac probably
pased on th: proposition that the plants are requirad to
~ave full spectrum loss of coolant accident protection dy
safety relataed egquipment.

iaw, that provides what [ would guess to have Dez2n the
~atisnale far not including relief valses in the category of
safety related ejuipment.

I will furtner remark that my own judgment, obviously
extansively enforcad by the Three Mile island accident, nut
also becaus: there nas been a lot of experience witn
inadvertan: opening and soms failures to reclose of ootn
~3lisf and safaty valves, tnat [ have contluded that thess
itams ouznt to De classed as safety related, and tnat we

susat to rajard tne inadvertent opening, or tne fajlure to

)

~azlase of 2z relief valve as a thing that is likely to

T3t is, %o put it in the plant transient categjory and
seasuire that the design oe such that that is accommodataole
#ith “he safaty related systems witnout any untoward effacts

aven a®*fasting oderadility of the plant, let alone nore
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serious effacts in terms of plant worker or public nealth

and safety.

3 All right. If I can come back to where we Ddegan
in tnis diszussion, in your reading of the transcrists, in
your appreciation of some of these concerns of the
~ammission as ! have raised, others of which you do not
specifically recall from the reading, did you at all get the
impressisn that the Presidential commissioners do not wish
to see an increase in the number of operating plants in the
Jnitad Statas until these outstanding safety issues nave
oeen resslved?

A Yes.

- Is tner: any.hing on this piece of paper,
antizled "President’s Commission on the'Accident at Three
Wile Islanz," that nas these five statements underneath with

juestion marks whicn, to your understanding, emoodia2s or

«r

m~at concern of the Prasidential commissioners?

sarzonrases

A d
Ly &

"
.2
>

k the first one aocout sufficiency

-
2

tn

s
-
-

ydes it.

=

ins
o Yau would understand that to mean sufficiency of
recomMmendations far increasing the numpoer of operating
slansss is that now you understand that?
A 3t’s see, Lat’s 32 back and recap a little oit.
unserstcaos the suestion to oe which of thase things seens

s =3 %3 zavar tas2 concarn of the commissioners. ~Thss
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P further licensing.
3 And one of them I would still count is tne sufficiency.
3 That is, ar2 the measures proposed 2y the staff at this
> time, which go not only to operating plants, but also to
3 plants in the licensing chain, suffici{ent to deal with those
/ concarns?
3 It seems to me that it also arises under the adeguacy of
> tachnical fixes item, and the acdequacy of present licansing.
13 > Nhat is your understanding from reading tne
i sranscript tnat the Presidential commissionars were
14 = ~armed 3o00ut having thess problems 2adcressed and resolved
13 cefora the number of oparating nucla2ar plants in tals
14 country is increased?
i3 A Yas.
13 < All rignt. [s it your understanding that the
I ~acammeniations made oy ¥r. Jenton and discussad at this
13 oriaf .13 sassion vestarday w~ill resaolve those oroblams acout
I s vaiza the Prasicdential Commission is concernaed cefore the
2 Aumoar af agerating nuclear reactors in this country is
21 incraasaa?
r . <HOPX0s Objestion. I think what the
rg 3Jrasident’s Camnissi:n nad in mind was tnat the Comaission
2 sansider their views.

29 Wi, ZANEs [ dign’t sugpest anything diffarent.
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re C£ | (The reporter read the record as requested.)
2 M3. KANE® I didn’t say anything about what the
3 Commission expects, what the Prasidential Commission expaciz
4 of tne NRC.
2 [ am just asking for Mr. Hendrie’s understanding of the
3 racommendations made by Mr. Denton, and whether or not
/ they will resolve those proolems aocout which the
3 Presidential Commission is soncernad Ddefore the numoer of
y operating plants in this country is increased.
12 THE WITNESS: Let’s see. llow, after all of that,

i let’s see {f I can x2ep the guestion sufficiently in mind t2

1 answer it.

13 [ am not sure [ can make a yas or no answer. L2t me

I= 3lamcarate a little oit. [ can’t tell, and I know Harold
13 recoznizes that he cannot tall wnzt all of the concarns of
13 tne 2residential Commission are. [ think we will nave ©o

14 await the formal report to nave those enunciated in 2 claar

13 and unameiguous fashion.

| 4 inat darsld has said is that ne celieves that the staff
2. 135 identified taons2 items which tha staff ogelieves 2ugnt O
2l se uypgraded or chanzad or fixed {n some fasnicn cefore tne
¥ staff would find, in i%s jusgment, that an adeguats

X0 Jrotictison laval nas Dean astaclisned for any plant 2ros3s23
- far speration, at l2asct.

! *aing i® is Harsl3’s canclusisn, he 32id it Sratly

[\ '
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clearly, that he delieves that other racommendations as may
flow from the Presidential Commission, or indeed from otner
investigations, our own, for instance, that none of thes2
are == would be foraclosaed dy going ahead with licensing.

And he has commented that, in his viaw, if one {s willing
sa accept the continued operation of the 70 licensed or 48
nominally operating units, that with regard to the
relatively small numcer of plants which are now essentially
comoleted, that those don’t constitute an acdition which is
an unacceptadble ourden to the public good.

3 Lst me ask you, in that rejard, [ nave heard
ir. Jenton maka that statement bSefore and [ Ddelieve he’s
suggested tnat he does not see any rational way to say that
{t is okay to leave the 70 plants that axist operating, and
ses rafuses, at tnis time, at least, to licanse the few tnat
are 3till coming up.

And [ have difficulty understanding that Decauss [ know
=nas the Prasidential commissioners are concarned aoout
exiszing safsty issuss in connection with the existing
slants. An2 it seems to me that wicth every 2lant in
a3dizisn tnat is sernisted to 30 into cperation, to the
axtent tnat those safaty issues apaly, tney apply to taat
slant as wall and tnhat is simply increasing the ris< thac

3972 of thes2 safs

u

v {ssues, bDefore they are resolvag, will

ragult in another accicent.



35 09 09
cK

re

(J

89
Now, I take it you do not understand it that way.

A I don’t find, for myself, [ cdon’t find a
particularly significant increase in risk to add Salem 2 to
the operating list with Salem | operating.

< Ok ay.

A [f we did not believe that the risk in fact is
rathar small with Salam 1, it would oe our responsioility to
shut Salem | down.

< Lat me ask you thist Knowing what you know today,
did the opening and going critical and going into commercial
oparation of TMI Unit 2 substantially increase the risk of
an ascident at TMI Unit 22

A Nell, plants that con’t operate don’t have any

fission products in them, don’t constitute any risk.
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senCa I Q So they can’t have the kind of accicdent that

2 occurred at TMI=2,
3 - Every time you put a plant in operation there {s
4 some increment which is requirad uncer the law to be
- acceptacly small. And that judgment i{s one which we must
6 make here.
7 Q We spent some time talking about single failure
8 analysis and how that may have to be nodified or changed in
v some ways in lignt of the recognition of TMI-2 as a Class 9

accicent. 020 any of the recommendations discussed Sy

B ir. Lenton at %ne briefing session yesterday with the N’C

12 accress the changes to be made in single failure analysis in
13 tne agproval of glant designs?

14 A No.

15 3 Let’s come specifically to the implementation of
Io tne recommendazions made bty sr. Jenton and considerec

P 7 vestercay in the briefing sessicn.

¥ MR, CHUrPKOs Let’s ce clear that the rresicent’s

| ¥ ommission on tne racorc tarough its chairman siates that it
ps) nas no oosjection to making changes ana implementing Ina2se

cl recommencations c¢n airsady ocerating czlants.

22 MRo KANSs [adeec. | think. yes, that falls right
3 in line wita the soint that [ == that we were discusiing

i= sefore. As %0 existing slants in tais country, the feeling

w
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pi- [ nave, anc [ can’t
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Commi ssioners, but the feeling [ have is that the attituae
is that, well, they are there. We will do the best we can.
The question becomes, should the number of those with which
the NRC has to deal, with which the Presidential Commission,
as long as it is in existence, has to deal, should that be
increased?

Jow, specifically coming to the implementation of
dr. Uenton’s recommencations, [ have here —

MR. CHOPKO: Pending apgplications?

MR. KANEs Yes, on pending applications. [ have
nere a copy of Enclosurs Numcer 6 to the August 20, 177¥
memorandum that was submitted by lr. Uenton to tnhe
rresicential — to the Nuclear Regulatory Commission and
aiso a gocument entitled, “Imzlementaticn 3egquirements rrior
0 OL Issuye."

[ just want to be sure [ understanc tnis correc:ly.
Nr. Lenton at the oriefing yesterday, as [ uncerstand i<,
recresentec to the HrRv Commission tnat, althougn =nciosure
Wumoer o sets a number of i{tems to te complated acsercing o
Jesiznatec schedule, ne2 has :'.ice the prasaration of tnis
=nclosure hNumter 6 cdeterminec that sorme of tne items on that
list should actually be implenented before any coerating
license (s {ssuec for 2encing &pplications.

O that tne gocument we hava hare, "Imglementation

w

Sa=~rt ) T s { - - - - -
Aequirements rricr to OL [ssus,™ (s {n allfect an 2ansnchent

e
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and a change tc the schedule set up in Enclosure Number §
for some of the recommencations referenced in that
enclosure.
BY MR. KANE:

Q Is my uncerstancing correct on that?

A nell, Enclosure 6 lists a2 number of items, and
then gives an implementation category for them, A's and g's.
And the footnote says for Category A, implementation
complete by January |, 1980, or prior to operating license,
whichever i{s later.

Q If | ungerstand it, what Mr. venton has decidec is
:nat certain of those items in Enclosure 6 should instead Dde
implemented pefore tne operating license is actually issued,
regarcless of its cesignation according to a gifferent
scnedule under =nclosure © itself?

A Nall, certainly for the Category A {tams, Ine
fcotnote says go it pefore an (OL where an OL has not
issued., 350 that any of the items on this list entitlec
“Inslementation regquirements rrior to OL [ssue," wnicn are
also listad as Category A in Enclesure &, then that s tne
same concliusion.

How, ther2 may be some otner things on the [mzlamentation
Requirements Prior o OL [ssue Shneet, wnicn nave some Ootler
category cesiznation in Znclosure 8. [ woulan’t say tnat

trat Was NOT thne case, | naven’t comzared them in zZetail.
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sonCK I Q [ really don’t want to address the items that have
2 been icentified as requirements prior to operating license
3 {ssuance. 1 think that does not address my concern, which
4 is putting operating plants into == or granting operating
5 licanses to nuclear power plants at wnhich some of the
o] requirements have not been implemented yet.
7 So wnat [ have done in my own handwriting in geing
8 tnrough Enclosure 6 is to circle the items that nave been
¥ designated under implementation requirements prior to OL
10 {ssue. [ don’t want to acdress those., But [ do want tc
1 Look with you at the other uncircled items which appear to
12 be subject to the schecule cesignated in Enclosure 6.
13 Emergency cower sugdly regquirement ang relief and safety
| 4 valve testing is supject to categery A wnich, as you say, is
15 a category which states that the items shall be complete by
16 January 1, 1980, or zrior te the operating license,
17 anichever {(s later.
- [ take it then that it is theoretically zossiole for
| facilities to receive clerating licenses, and as <2
Fiv requirements tnat are in Category A, if they have gotten
el their cperating license cefore January !, 1»3C, they may
22 well have not imslementezc that regquirement yet, sSuch as
23 emergency power suscly reguirement, anc relilef anc safely
24 vaive testing.

23 Am [ reading that scneculs ceorrecily?
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A I don’t seem to come out the same place you do.
And [ con’t know whether —

Q Okay, let me see if [ can come back on it.

A [ don’t know whether [ am being dense here or
what, Look.

Q Let me see if [ can understand it.

A Let’s talk =—

Q Category A requires completion by January I, 1980

or prior to the OL, whichever i{s later. That means if a
clant gets its OL in June of 1981, it could take up to June

of |1v8] before implementing a reguirement in category A?

A Yes,

Q However, if it’s gotten {tx (L before January 1|,
1930 =

A It will have to have implemented that
requirement.

®) 8y January |, 1¥8C. The pnrase is, January |,

|¥3C or UL, or prier to OL, whicnever {s later in time,
A Oh, [ cetect the difference, [ cetect the
gifference. Yes,

So, in other words, if yeu got vour OL in November

)

of *79, you woula not have to impiement this reguirement
until by January 1, 1»30?
A Yes.

Q That comes Later.
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4 Yes, | see. Yes.

Q For example, let’s take the Salem=2 plant.

A Yes.

Q The projection in the document we have looked at

was Octoper 197y, | realize that may well not happen then
or Wovember or [ecember or whenever.

A To be sure.

Q 8Byt if it did happen in Novemper 1979, it would
not have to meet Category A reguirements at that time. It
woula have until January 1, 1980 to in fact implement the
requirements in Category A?

A Yes, that would be apparently true with regard to
those Category A items in Enclosure S, which are not on the
other list.

Q That would incluace emergency power sucoly
requirement, relief and safety valve testing, page 2,
recombiners, systems .ntegrity for high radicactivity.
Plant snielding review, improved {odine instrumentation.
All those are in Cactegory A.

Un=site tachnical support center and on-site operational
sucport centers those are all in Category A, Now there are
also some {n Categoery 3.

3 is implemencacion complete by January |, 1¥8l. 350, for

exanple, many piants yz2t.ing their operating licenses either

—
<

this year or sometime next year would not have o compl)
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with these Category B requirements until the end of 980, or
January 1, 1981, Some of those Category 3 requirements are
complete — [ take that backs are implementing plant
moditications for plant shielding review. I[mplementing
plant modifications for post-accident sampling. Completing
installation of containment pressure monitors. Completing
installation of containment water level monitor and
containment hydrogen monitors, and completing installation
of tne reactor coolant system venting we mentioned before.

Mr. Hencrie, do you think {t is prudent and wise to
license further plants that do not yet have these
recommendations implemented in this fashion?

B [ gen’t have a aifficulty with it for the
following reasons the Categery A itams are items whicn
relate to safety protection in tne event of plant
accidents. #hat we are concernec about i3 euifioions
oraduct inventeory in the glant, ’

NOW, Tre aperture wnicn this schedule pgresents for 2
possiole, and | emphasize possiole, only, OL zefors January
i, |v8C, the time frame is such that a plant, 2 ayoothetical
clant wnich mignt fall into that catagory, woull not have
enought fission groducts in {t by January !, 1793C, <o matter
mucn one way or the other.

When he mace this screculs upg, Harola anc nis licensing

stafs rRad in ming that we ar2: now lat2 (n 1%7¥, that when
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you issue an operating license finally for a plant, it ls
only at that time that the operators of the plant are
allowed to put the fresh fuel, begin to loaa the core.

It takes from six months to a vear to work a plant up to
supstantial power operation. There are some instances where
that’s been done at a brisker pace, out in no case do you
have anything other than the initial core loading, which
takes some weeks because it must be done carefully and the
critical peositions observed.

After that, there are required to be a long series of

zero power, that is, just barely detectable nuclsar

-

wimyusaﬁux;
reacticn, physics tests, to estaplish the physics -~ N

~aetereof the macnine by specific testing.

And then an extenced zerioa LH which operation at a few
sercent goes on, further tests ar2 made, a few more percent,
and more tests. 30 tnat even if we licensed, for instance,
and it is just as a hypothetical case anc nct tnat [ have
conclucea one was or another how [ am going te come cown on
Salam=2, even if we licensec 3alem=2 for an opderating
license, it would not ce at any perceptinle power cefore
January first.

And {t w~as for that reason, [ susdect, that tne
implementation scheaul2 on the A itams was laid out in Ihis
Jasnion.

NOw, as long as tnere is no percestitle level of activity
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sonCK I in the machine, then even though it has nominally an
P operating license, it is a long way from having joined that
3 group of plants that are up in the neighborhood of
- equilibrium fission product zontsnt and for which the full

5 range of concerns applies.

-} Nith regard to the 3 items on the list for which an

7 acditional year for inplw;tim is required, the staff in

8 the course of working these things out, analyzing the

¥ systems and seeing what they thought needed, have come <0

10 the conclusion in each case that the axtended {~slemenctation
s Il schedule for a particular 3 item (s an acceptacle one, and

i; 12 that the incremental risk, if any, that attaches to not

13 having completed implementation for the additional year, is

14 an acceptably small one.

15 So | think that the implementatian schecule groposec here

16 for this array of items is indeed a rational one that tages

17 account of the practicalities in what will actually happen

g ana what the actual risk levels are,

1y

20

21

22

23

24
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» Lat’s come to a few of those points Decause I nave
some difficulty with some of them.

Nasn’t an inacility to vent noncondensable gas from tne
pressure vessel a significant problam in the Three Mile
Island accident?

A [t certainly prevented the system from joing to 2
cold shutdown for an extended period.

Q Which was a bad thing, wasn’t it?

B Nell, we would have all oesn happier if it could
nave gone down, let me put it that way.

a Nell, | see that reactor coolant system vanting is
a 8 {tem, installation complete by January |, 181, 3o, for
example, at the 3Salem 2 plant, if w2 have 2 situation, tne
niddle of naxt year, let’s say, wnere they get a 5i3 ocudcle
of noncondensable gas in the reactor pressure vessal, if
they havan’t seen early oirds in follewing tae
implamentation tadle we have here, tney won’t have In
capacility to vent that gas directly from the pressure
vessel, will they?

A Taey will not. And as [ say, tne likslinoed af
that occurring and the incramental risk that would attacn
thereto [ Jjudgze to 2e, [ agree wita ne staf?f, [ Judse that
to oe pratty small and an accegtacl2 ona2.

< Taat is an acceptacle risc? That they won’/t hava

¢ and taat tney may need it, all riznt?
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Do you ragard that as an acceptaole risk?
A Yes.
- All right. [ also see that plant shnielding review

{s a B8 item in terms of implementing plant nodifications for
plant shielding.

nasn’t plant shielding in terms of deploying hydrogen
recombiners a proolem at the TMI-2 accident?

A Yas. Not a very serious one, [ don’t think. 3ut
it had to ca done after the accident, and indeed the
attaczhment of the recompiners themselves have to D2 done

fter the accident.

I will note that the plant snielding ragquirement nere is
consideradly more extensive than hyarogen racomoainar
situations. And, in fact, is focused a gooc deal l2ss on
that specific sort of thing than on the general proposition
thnat we want to 30 2ack and look very carefully at chings
like the arrangement of the resicual heat ranoval systems in
slants to make sure that, indeed, i one has 3 cirsulats
sontaminated srimary cecolant water tarsugh tnam, that toat
can ce done, and that tne occupational 2xposures tnat would
e involved to plant personnel would Se a low as /24 can
reasonaoly 3et in the circumstances.

Alse, sanpling provisions and so on are sat up s9 that
tme sccusational exposure is low. 3Sut l2t me zoint dut a3t

we w2nt through Three 4ile 2nd 3id things like sansling and
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Kkept the heat removal going, and the worker exposures aven

{n that cass without these provisions has been, on palance,
acceptaple.

Tnere have only oceen a couple of cases of exceeding the
normal operating occupational expesure annual limits,
something like three people went a :nhade over three rem.

Q One of the other aspects of the accident which I
think has oeen stressed several times was the aosence during
the accident of a device whereby the operator could directly
measure the level of inventory in the core.

And instrumentation for inadequats core cooling Iincluding
a level instrument oeing installed is part of the
recommendations that have oeen made 2y dr. Jentan.

Looking at 2.1.3=3 here. And [ am also lockin3 2t the
fact that 2.1.3=3 is designated in the document
implamentation reguirements prior to OL {ssue. *

[ see th2 actual reguirement in that rejard, listed in
the right=hand column under requiremnant is, develap
arozacures and describe existing instrumentation and new
leval instrumnent design sudmittec.

Other than that, i{s the instrumentation for inadsjuat:
core cooling regquirement to 2e implementad pursuant t2 the
schedule s2t in Snclosure %, specifically, [ am l72king a3t
the actual installation of tae new level instrunent.

A Yas.
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- Now, that is a B, Does that mean then that t:at
does not have to oe done until January 1, 198172
A Yes.
< Unce ajain, we have a situation wneres {f there

{s a TMl=2 accident, type of accident at Salem 2, in the
middle of next year, assuming it’3 jotten its OL and has
come up to that point by that time, we are geing to have a
situation where the operator could conceivaocly not nave this
new level instrument installed for nim, is that rignt?

A Yas. 3ut [ would also have to point out withn
regard to tnat item that the instrumentation which exists at
slants provides a lot of information, and that if you use it
orosarly and take account of it prope:rly, ysu can 23 very
well aware of the kind of circumstances that existed at
Three Mile Island.

That is, ites not a great mystary which reguires some
orancd new sort of qevice before you nave any information 27
ic.

- Ya3s, | think the point was macde %tnat the TWI=2
sperator on darcn 23 hac the instrumentation necessary to 5%
aole to make that determination. 2Jidn’t he?

B Y2s, he did.

< Ocay. [ am loocking at Iltem 2.!.3=A, dedicted,
what is H=2, nydragen?

A Hydrogen.
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Q Hydrogen control penetrations. a

A Yas.

) Anat’s the necessity for dedicated hydrogan
control penstrations?

A Tne present regulatory reguirements on nydrogen

control require that the = that there De — that the plant
owner have or know where he can get on short order,

recombiners.

And that there be penetrations te which he can affix
these recombiners through the containment wall.

One of the things which tne staff has conc luded sught €2
oe done is %o go oeyond that level of preparation far
dealing witn hydrogen in a containnent and to have a
sarticular set of penetrations which ar2 Just for the
sursose of aydrogjen = well, containment atmospnerse
recirculatisn to recombiners, and then return to tae
containmens, penetrations wnich would be the right 2ipe
sizs, would have the appropriate fittings, oe agprooriataly
lacaced autside tne containment so that there wouldn’t 23 2
neec to los¢ around, scratcn your n2ad and say, Wyall, now,
wners are w~e 3J0inz to hang tnis taing on.," anc 2ernass navsa
to use a penetration in whizna the line size 3and th2
sArattle, the contral valve, the 3top valve siZas 23rNass

wers larser than you would n2ed and nence, /oU would havsa

less contral 2f thne valve than weuld 2e desiracle in the
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circumstances and SO On.
> Okay.
A But all of the plants in conforming to the present

requirements have the capabilityto attacn recombdiners and
nave the equipment someplace reasonadly close at rand.

< But, again, what [ see in this item of dedicatad
hydrogen control Jenetrations, number 2.1 .5A, is that
description and implementaticon schedule is subject to th2
implementation requirements prior to OL issue.

However, complete installation is again a B8 {tem. Only
pe zompleted or required to de completed Oy January 1, 1721,
is that rignt?

- Yes.

4 Ok3y. Another item is 2.!.7-A, automatic
initiation of auxiliary feed. [ see that the
~acammendation is complete implementation of contral jrade,
w#Rizn is an A item, that is reflected in the reguiraments
arior to OL issue, complete implementation 3f safaty Jrade,
noWaver, is left as an item 3 and will not 2e complatad
yntil reguirad to se completed until tha end of 192,

I[s that right?

B YsS.

< And the same situation exists for 2.1.3=A,
sost=accigent sampling. The implementation of glant

nodificatisns, acsually deins the meaifications necassary T2
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carry this recommendation out is left to a 8 item,

[n other words, by the end of (980, is that rignt?

B Yas.

Q And, again, an item which has Deen mentioned
savaral times in connection with some of the concerns of
some of the presidential commissioners, high=-radiation
monitors, 2.!.8=3, again, installation complate is a
catagory 8 item to oce done oy the end of 1980 and the
further reauirement 2eing implemented prior o OL issuance
is not the installation of those items, but simply the
oreparation of procedures to correlate radifation
measurenents to active level.

The procadures out not tne installation i{tself, is taat
rignt? 'u.‘k\.&@,*
A I tnink — this one is =— well, [ don’t xnow Eﬂ!ﬁ:

{t’s differant in kind from some of the others. Tne
preparation and procadures to correlate direct racdiation
neasurements means, and [ guess it’s similar to things liZ2
the instrumantatisn for inacejuate core cooling, tadse
arozedures rz3juire tnhat the plant operator look at what ne
nas 3ot in gSlace now, and figure out how Nhe can use wnat ne
nas 30t new %o supply the information whnicn, on a more
axtended imolementation schacduls, would oe sudnliad 79072
directly, and perhass more accurataly, oy the new ezuipmant.

34 that that arrangement for itolamentinz some 2 thesa2
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things, as, for instance, in the hign-radiation monitor
area, says, we want new instruments that will directly read
these th! 7s as soon as you can get them.

And in tne mcantimo look at what you have already 3ot
- |
and figure out what sort of conversion factors and 7 taoles
and such tnings ready, so that you can use Nnow, or

{mmediately use what you have got to get that information.
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Q But vou are not going to require the licensee to
nave the actual instrumentation until the end of 19807

A That’s right.

Q All right. Another feature or remedy which has
been discussed quite a bit is the shift technical adviser,
2.2.1.B. And again, there are two phases to that, Shift
technical adviser being on duty was originally designated as
a Category A item, [t’s now been designatea as a
requirement prior to OL i{ssue., However, the completion of
the training of that indivicual is a Category 3 item, so
once again that i{s not to be completed as a requirement
dntil the end of 1930, Again, this creates the situation
where we can have an accicent at a plant that will be
licensed this year or early next year, and the snift
technical adviser’s training will not have been completed by
the time of that accident, if it occurs sefore the end of
1930,

That is possible uncer these requirements, isn’t {t?

LY Yes.
< Your answer was ves?
A {es.

Once again, cne notes that the implementation schecule takes
reascnacle account of the practicalicties. The orovision of
a snift tecnical professional gerson {mmeciately 2rovices a

suostarncial increment in terms of the cuality of 3lant
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staffing to deal with such events. That’s to be done
immeciately. BSut rather than stop there and say, "Okay,
that’s goecd enough,” we clearly are going to want some
special training for these people. That is geing to take
some time. ANnd that is the extended implementation
schedule. B3ut the configuration still leaves you with a
substantial increment starting for new plants with the OL.

Q Wry don’t you want to forege increasing the number
of plants at which these recommencdations have to be
implemented, until such time as they are, in fact,
implemented? Why give a gplant an cperating license uncer 2
shift technical advisar whose training has not teen
completed?

A [ can answer tnat as soon as you tell me why you
think it’s nermissiole to continue tne operation of the 68

srasently licensea plants —

Q Well ==
A -= ynder 2recisely the same circumstances.
| [ suppose the answer in 2art has to %e that tnose

slants are alreacy tnere, and snutting down the existing
slants will oovicusly have a substantial negative impact
upgon existing oower needs in this country. Wwheresas glants
tc De licensac sresumably are accressing future neecs.

A I am serry. TIne plants t-.” ‘e are talking abcout,

since thase imolementation sche . u ¢ y close in, are
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plants which 3lso exist. They are not imaginary
propositions which are only to come into being in the
future, They exist. They are there. [ was in Sequoyah two
weeks ago. [t’s in pre-op testing and it’s ready to go.

The construction has been completed. [t is an integral and
important part of the supply, power supply plans for the
utility system which has built it. They are counting on

it. The argument you have Just made that they exist, they
ars there, they are part of the power supply, is as true of
Salam 2 ancd Sequeyanh, et cetara, as it is of Salem | and
other operating plants.

3 Let me get your view on another possible
disctinction. Salem | is operating, it is putting out
electrical power that is being consumed oy persons wherever
that scwer goes to. 3Salem 2 is not operating yet. It is
not putting out the power yet. No one is actually utilizing
tnat pewer slant. [f 3alem 2 never goes into operation,no
one #ho is currently utilizing power from that plant will be
geprivec of it, whareas {f Salem | is closec cown, there
Wwill e, in fact, that sityation. 3Somecne who got that

soa2r ro longjer will be zettings is that rignt?

the Unitec Statas will be allowed nex:t year T¢ have no nore
actricity than nhe usad this year? And are you fursher

ants, mor2 exsensive

[

racared to nandaze that clder p
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plants that are scheduled to be phased down in operation, or

phased cut in cperation, either Decause they are getting so old
that they can’t be operated,’'or are so expensive that their
cost to the consumer is exorbitant, are you willing to
mandate that the power supply situation, both on the
consumer side and the production side is to be frozen for
several years? [ doubt it very much. And if you are not,
then yocu have to be prepared to take into account the
already built increments which are planned for the near term

as part of that power supgly situation.

Q Okay.
Let me 3sk you Jjust one or two more questions and then I
really would like to break for lunch. Just to round thils

off on the implementation matters. [ also have here a copy

of document entitled “Analysis and Training Schecule,”
which [ gatner is the proposec schedule for lmpiementing

changes in the training of operateors. 0oJo you understand

that to De tne case?

A Yes., Well, it’s =— let’s see, [t’s a Stafl =
tell me w~her2 tnis came from? [ don’t recognize it from
yestarcay.

3 Yes. This is a2 =

A [T may have been ({n the 2ack.

p Tais is attashec as gart of a == [ cen’t know {f

it’s part of Enclozurs &, tut {t makes reference to It in
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Enclosure & which was part of the August 20, 1379

memorancum sent by Harold Denton to all of the NRC
Commi ssioners.

A This would fall under Paul Collins”
recomme- tions for operator training updating, [ take it.

Q Yes.

B Was it part of his handout yestercay at the
Commission meeting, ¢o you know? I[s that where it came
. rom?

Q That [ am not certain of.

[ guess all [ want to ask you, obviously the documer.t
will speak for itself. UCoes this generally reflect hcw you
ynderstanc these things are going to be implamented, the
xing of schedule that is going to be utilized?

A You know, without, [ think, having to agree in

full measure, wny, it certainly has that thrust to it.

[

Okay.

And looke anout like what [ would expect.

e

.

Thers is notning on the cdocument that contracicts

your unserstancirg of hew the tralining cnanges ougnht ©o oe

A Or to zut it another way, how the training changes
ars orcgosac to te implemented by the Staff. [ think It ==
ne OUght to understanc that the Commission, while it has

iraicataa concurrence with Harclac Centon on the sorts of
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bwCx 1 things ne’s cerived from the Lessons Learned report, from

2 the work of that group, that with regard both to operator

3 training and emergency planning, which are important

- elements in the ugrading, that [ think the Commission has

5 clearly indicated that it wants to review the operator

6 training and 2mergency planning, what I will call the

7 immediate measures proposed by the Staff in considerabply

8 more cetail than we have been through them. So [ think we

¥ should understanc that, whataver the Staff has propcsed on
10 the operator training, both the extent and schedule, and so
11 on, is still a matter to te consicered by the Commission.

e - Fine.

1o A So with that backzround, clease go ahead.

| & » All éiqht.

& MR. KANE: Let’s have this collection of documents
18 we nave ceen ciscussing, the following titles as appear at
17 the togs of 2acn of the pages: "Zlements of Proposed rPlan,"
le njear-la2rs Licensing vecisions,"” "President’s Commissicn 2on
I > the Accicent at Tnree file [sland, August 23, Ivy7y."
piv Another page entitlec "Presicent’s commission an the
2l Accicant at Three Mile Island." Page entitled ":=nclcsure §,
2 imclementation of Reguirsments for (perating plants anc
é3 clants in CL Review." [%t’s composed of four separate
2= 2832s. Anctner naje antitlea "Implementation Reguirements
o prior to UL issue., La2stly, a oage entitlea "Analysis anc
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Training Schedule," collectively marked as Exhibit 5.

(Hendrie Exhibit 5 identified.)
MR. KANEt [In view of the fact that it’s now
1:30, perhaps —
THE WITNESS: Would you like to take a break for
lunch?
MR. KANEt Yes, I think that might be a good icea.
(Nnereupon at 1330 p.m., the deposition was

receassed, to reconvene at 2t15 this same cay.)
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AFTERNOON SESSION
(2320 pem.)
Wnereupon,
JOSEPH MALLAM HENDRIE
resumed the stand and, having Qeon previously duly sworn,
was examined further and testified as follows?
EXAMINATION (Continued)
BY MR. KANE:

Q Mr. Hendrie, before we took the lunch creak, we
were talking about a number of cifferent schedules for
implementation of recommencaticns for improvements in the
regulatory process of the NRC.

[ also have nere a document that is entitled, "Zmergency
Presarecness, [mprovements anc Commitments Required for
(perating Plants and riear-term (OLs."

[ ceiieve this was part of the package that was gresented
to tne Commission auring the oriefing session with
Ar. wuenton yestarcay, Septemcer 8.

[ wanted to ask you if you understana that to be the
scheaule for implementaticn of imporovements in 2mergency
oresarecness as recommended by Mr. uenton’/s task force?

A Certainly looks like it. Looks like a printout of
the book, anc looks li<e tne nanceut that came out yestaraay

¢rom which 3rian Orimes criefec the Commission c¢n
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1tCK i Q Again, this appears to be the same situation of A,
2 Arabic numeral | and Category B for varicus implementation
3 dates, Category A being implementation prior to

4 operating license or by January I, 1980.

5 Category A=-! being implementation prior to QL or by

6 mid=1980 and B being implementation by January 1, 1981.

7 Do the categories that are set out next to the items

-] designate, then, pursuant to that description when those

- features will be required to ce implemented?

10 B Fresumadly.

11 MR. KANEt Let’s mark this as Exhibit 6 to the
e ceposition.

13 (Leposition Exhibit 6 identified.)
| 4 BY 4AR. XANE?®

13 Q On August 23, 1v¥7y, and tefore the presidential
19 commission ana its puclic hearings, lcger Mattson, excuse
17 me, JUr. Kemeny recalled Roger Mattsoen’s testimony of the
- srior cay, August 22, to the effect that the Lessons Learned
Iy Groug fully recognizes that the compli2ts engineering
20 understanaing of the accicent is not yet availacle,

21 Harolc Denton, on August 23, wnhnen that statament was

o recalled to nim, resooncec as follows: [ guass we won’c<
23 aave a complete engin2ering uncerstanzing until many, nany
e vears cown the roag when the containment is open, the Core

22 is taken out anc analyzed.
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Do you agree with those statements?

A Sure, with the qualification that we will have to
discuss after a wnile what we mean by engineering analysis.

Q [ take it in light of the decision made yesterday
morning, however, the Commi ssioners, as a body, and you
specifically, do not feel that the absence of this conplete
understancing of the TMI=-2 accident should pose a bar to the
resumption of licensing activies.

B Let me answer what [ think is the thrust of your
question in a moment. First, let me ask, do you understand
we resumed licensing yesterday mornin,?

Q No, but [ would like to confirm my understanding
of wnat occurred. | nave read the entire transcript of the
oriefing session but I got in rather late last night and [
would like to confirm. °

My uncerstanding (s that as of tne cecision mace
vestercay by the JRC Commission, the staff of the RC is
going to resume the wOrk that is cces on pending license
applications, up to the point, in the case of Salem 2 anc
Norin Anna 2, of OL issuance.

AT that time, the matter will Se presented to the WNRC
commission.

A correct.

- Tne Commissioners will determine wnethar or not

trose OLs will {ssue?
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A True.
Q That is what [ understand was the effect of
yestarcay’s decision.
A So in particular, the point [ want to make sure

that we both understand is that with regard to wnether or
not = with regard to this question of license issuance, the
Commission hasn’t reached the guestion yet.

Ahat | recognized was that it was going to be
sometime, a couple of months probably, before the first one
coula come up in any case.

The Commission still has to chew on cperating licensing
anc emergency preparecness, short-term matters, and we
simply dian’t reach the juestion.

Q My specific question =

A Now, then, with that understanaing, the answer o
your Guestion is that == [ will have o answer for myself.

Uid you pnrase it for the Commission, or for nme? Yecu
setter pnrase it for me, because the commission hasn’t
reachec the guestion and my collisagues always take axception
wnen [ attempt to speak in advance for them.

{ney grefer to have their cwn, speak tneir own views,

For myself, when we talk about an 2ngineerinj analysis, we
understanc that we mean as complete an ungerstancing as it
is possible to get atout the whole thing anc in consicerabla

gectail.
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1tCs | Is that — questiont [s that necessary before we — 0
2 llow contirued operation of any plant? No. Is it
3 necessary to have in hand before we would consider licensing
4 any new plant?
5 My view is, no. We don’t have to know those details. As
] | gointed out earlier, what is clear, fairly clear already,
7 is that the core seens to have been a good deal tougher, or
o more resistant to even more extreme damage than occurred
tnan we might have guessed,
10 We have no reason to douot from TM[ that our previous

I assumption that keeping the core covered, and the core

12 cooled, is tne Key to reactor safety.

13 He have no reason to douot that that is trus. There is
14 notning in TYI that suggests that is not true, I[f you Keep
- the fission products in the core, why, that’s fine.

16 Tnat i{s what you want t0 d0. And we gon’t need to know
i 7 in getail all of the things that we will eventually learn
= fros cstmertem examinaticon 9f the TMI core in orcer to

Iy prosacute tnat sarety occjective effectively.

20 3 Uo you feel tne RS, tocay, knows 2nough TCo resuma2
21 the sare licensing of ziants?

22 KR. CHOPKOS® Ara you asking acout the {ssuance of
23 a License, per se, or tns whole process, from reacing the
g mail tc analyzing wnhat the asolicant says and things like

that?

[ 8]
(8}
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MR. KANE: [ am not talking about the whole
process, but let’s talk about the licensing process whereby
a PSAR is submitted, it’s analyzecd, a8 SER is preparea, an
environmental impact =

MR. CHOPKO* More than just the simple issuance of
a Cpr.

MR. KANEt More than Just the bufeau:ratic act of
signing a license. [ am talking about the process of
evaluating wnether or not a license shoula te i{ssued.

BY MR. KANE?

Q Do you trink the NRC tocay knows znough to safely
resume tnat process?

A Yes.

Q Jo you feel that the NRC tocay knows enough to
instruct ogerators how to sarfely handle the type of accident
that occurred at Twl=2?

A Yes.

Are you aware of NUREG 2600, the NRC’s ansalysis

o)

of tnhe causes of the 1Ml=2 accident? It’s a thick orange

DOOK .
A Yes.
Q Are you aware that that stucy states as a possicle

item of noncompiiance the cperators failing to steop the

reacter cocolant gumps during the accicdent at TWi=g?

A Yes, [ am, rather an anomalous (.em in the
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1tCL | listing, but the [4E people were irying to be — to include
p. everything, including clearly some items that one woulan’t
3 care to cite the utility for, or the operaters for, and
4 racause the tech specs said in certain events, why, you trip
S the pumps, or — if they haven’t been tripped. &hy, they
6 listed {t.
7 But, after all, we had a bulletin out before, well before
] that report came out which said leave the pumps running.
’ 2 Yes, that is 79C3=A in which %the NRC told
0 operators to leave on the reactor coolant pumps auring the
11 accident.
12 A For some period of time at 2ny rate. Then we
13 suosequently on furtner examination issued & bulletin
| 4 saying, no, turn them off.
13 Q 3efore we come to that, nowever, after 7905-A went
10 out, are you aware that tne RC required 34\ operators 0
17 retrain pursuant to that procedure?
- A Sure, absolutely.
I ¥ Q So there was a bulletin, then there was
2C retraining?
2l A Yes.
22 Q That thev snoulc leave on the reactor coolant
23 sumps curing the accicent. ilow, recently as gJiscussed 2t
e tne criefing session ysstercay, tnere is an order, 7903-C in

n
L5 N
1]
)

anicn the LAC is now telling operators to turn off the
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reactor coolant pu s during this type of accident.
A fes.
Q All right. Are you aware from Mr. Denten in his

briefing of the NRC yesterday that the NRC came to this last
order, the 7905-C, after new industry studies had been
performed on small-break LOCA conditions?

A Yes.

Q So what it seems to come down to then is that the
NRC has said stop the pumps. 1hen it said con’tT stop the
pumps.

Now it says stop the pumps after new stuaies, How can
one not think that some further study may not indicate a
further |50=-degree change?

- Possicle.

e In your cpinicn, is that a safe environment in
which to license further nuclear gower plants?

A Yes, because we take account cof what we Xnocw, as
we snow it., I will point out that the T{[ situation ran
along coth with anc without pumps at various stages in tne
first 12 hours.

An@ that altnougn we got a level of core camagze that we
hope never to see again, that the resulis cerzainly weren’t
catastrophic.

ine instruction currenctly to leave the pumps running, or

- . - - 1 - -y omya
0 turrn them off, [ am sorry, reilates to some farcisuizar
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circumstance, and i1s sort of a bpalancing judgment on whether
it’s =— comes out, the conclusion is that it’s on balance,
you cover = you cover the spectrum of small breaks more
completely and better if they are tripped.

8ut the results, if they are left running for a2 period of
time, are unlikely to be extreme. Let me characterize it a
little differently and try to let you see what’s behind my
remark here.

It is not one of those situations in which one walks
along a very sharp dividing line between disaster and
success.

» Do you think that before the NRC resumes licensing
olants, it should thoroughly understand this chenomenon of
wnether or not te turn off the pumps?

A [ think we understand it toleracly well at the
moment, [t i§ =

# The reascn [ ask tnat, if [ may interruczt.

A Yes,

In reacing the transcriz

[
«

last nignt of the
sriafing on Jegtenter 6th, there was an excnanje between
Commissioner Giiinsky and Denwood Rusche about tnhe nattar,

commissioner Cilinsky commented you inuicated sariier we
are still in the grocess of coming to grips with tals
chenorencn ang trving to ungerstanz {t.

an-e. o ’ .t = ‘ : y > - 04 s
Lthis was in trhe Ccontext o AlsCUSSINg /ryJus=l. Afe =J

wn
O
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responced, yes, sir. [ think the thing we are trying %o
sort out right now is, since we did get different answers,
the combustion concern was for the hotleg break and the
otner for coldleg break, we are tryin; co sort ocut is this
due to plant or model differences?

Shouldn’t the things Mr. Rusche is trying to sort out be
sorted out before more plants are licensed and operators may
be called upon to determine wnether or not they should turn
off the reactor coolant pumps curing a small=-break LOCA?

B In principle, one would like all things nerfect in
the most perfect of worlcs. We live, Mr. Kane, in an
imperfect world. One then has to cdecide with things like
reactor pump trips in the event of a small LOCA, how
critical the matter is.

And {f {t’s crictical, then it becomes scmething that has

L )

to ce completely worksd out cefore one goes anhead. Anc |
it’s not assolutely critical, if it’s a matter, ratner, of
croosing on salance tn2 Test course tetwaen, as in this case,

eitner on

(8]

r off, anc in either case, the accident can Dde

worxeg out with the safety 2quipment, then {I’s not

-

nec2ssary o nave serfaction ana have all things com:z
[t cepends very much on the natures of the particular iten

you are talking abcut. On2 of the Inings tnat the stasf nas

o
o,

-
~

o

wor<eg nars to Jdo is y to separate out for themselves,
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1tCK | points are that have to be totally fixed pefore we 3o
P aheaag.
3 Q what is the NRC doing to insure that operators at
- B&N plants, the next time they have a small=oreak LOCA type
9 of situation, do not follow the instructions in 7905-A, and
o insteac follow the instructions in 7905-C?
7 A There will have to be a retraining and review of
e the results, sort of 2nterprise of much the same sort that
> ~ent on after the inicial bulletin retraining, in which
10 teans went around ana discussed with all of the 34%

11 operators these matters to confirm that the results of the

1 utility instructions and training were understoou, and nake
13 sure that the coperator’s undarstancing runs beyona just
. s getting the rignt = writing the right answer cn a test
12 saser, out really uncerstancs what ne’s looking for on the
:,J} 16 ocarad anc the reasons cenind what ne’s coing ang so fortn.
| 7
s
| »
ris.
21
27
3
24

"o
(8
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re - Gk | Q Yeas. | see a reference in one of the Jdocuments we

2 have attached as part of Exhibit 5, santitlec "Analysis and

3 Traning Schedule." Numper 2 is implementation of small

B break LOCA emeryency procedures and retraining of operators
-} to be accomplisned Jecember 31, 1979.

) [s that where that retraining under 7905-C would be

7 accomplished, Mr. Henarie?

o A It nas already teen done under 05.

¥ 9 7905=C?

10 A nell, let’s see, what is C?

11 Q C i{s the newest one, which has cirescted, as |
12 understand it, from == [ con’t have the tulletin ==

13 A [s it C tnat they reversed the pgump trig?

|4 Q 79¥35=C says turn off the reactor coolant 2umps
i9 during tnis type of accizent,

o A Yes. In that czse, yes.

17 Q So that is where tnis retraining woulc =2 cone?
B A Yes.

Iy Q Is that going to te some reiraining on a
20 sianulator, sometning like that? 7That is what was Jon2

2l sursuant tc 7v¥C5=-A, as far as [ Know.

22 A [ 3an not sure wnether they will go baci on the
23 sinuiator for tnat, or wnether they will want to see the
2« resulcs af == sse wnat tne utility’s sone or taught tnelir
P4 ogceraters, tnen intarview Sperators and magke sure inev
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understand what is going on.

Q Will those be selective interviews or will every
B4&N operator be interviewed?

A | can’t say. [ just don’t know. The numper of
Ba4 plants is not that large.

a I think there are only eight.

A In operation. So that it is = and they went
through the comzlete group, [ believe, for the 03=A, or A

and 3 sequence.

Q Co you know how many B&. operators would be
involveg?
A There would ce something upwaras of 30 licensad

ogeratcrs at the plantc.

Q AT each plant, approximately?

A Well, you nesd five shifts, for decent, around=the-

clock, seven-day-a-wees staffing, vou need five snifts, and
you neea three, lLet’s see, I tnink it is three licensec
operazors Jer snift. 350 there is aodout half of chex.

AnG tnen, ganerally, trere are a number of otner gec3le

the piant, engineering and manageamsnt sIructure, who try

>
.J

1o naintain == wno nave nad licenses and try to aaintal
them. [t mav, on average, turn out to be less tnen 3G,

Syt ==

“
=

i
o

O

. “3 cOouLa taxe tnat as a guestinmate. |

O
o]
-
w
O
ot
'

trving t¢ oin you down to a figure. 3ut {f [ am
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rec Cs / my recollection that there are eight 3&4 plants, that gives
2 us something between 2= to 300 operators?
3 A Yes, at most, [ would say. And, [ guess, maybe a
4 little less than that.
$ Q It is entirely practical for all of those
s operators to be tested by the NRC, is it not, on these new
7 procedures?
| A [ think preoably it is, but [ don’t know =— [ must
¥ say, [ qon’t know the specifics of wnat the operator
IC training group anc [4Z have in mind on it. 3So, [ can’t

1 resresent to you authoritatively what the staff iniantions

12 at tnis ;o;n: are.

13 3 So you don't know vhether or not the QOLB, for

14‘ example, Operator Licensing 3ranch, you gon’t know whether
13 or not they intend 0 reexamine each E&N operator on this
19 new training?

7 A Ngs I aon’t,

ls ! Lo you ningk they shoulc reexamine eagn 3Sal

| ¥ sgcerator on tThis new training?

piw A [ am inciinad to think they shoulc make avery

2l effort o 30 that.

22 3 way 30 you tnink that is necessary’?

23 3 it is garcicularly unferctunate when you have to
e revarse sijnals. Anu w2 navz now made two |s0=dagrae saifts
F i starcing fros pre=1il, first, to lLeave thne pum3ss rumnings
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r¢ Ca I and second, to turn the pumps c¢ff.
P (perators ars Jjust like you anc me. They resent anything
3 they perceive as sort of arbitrary cirections. And it is
4 very important, then, that they understand the background.

That won”’t make them any happier about the reversals, you

o] understana.

7 But, again, like you and me, if we ungerstand how that

3 sequence came into place, then their understanding of the

¥ whcle situation is improved and their state of mind is

10 imorovec and it sticks.

11 Q Do you think they snoulc also be ratested because
12 this is a significant assect of handling the THMI-2 tyze of
13 accicent, knowing whether or not to turn off the reactor

| 4 cocolant punps? [s this impertant training?

13 A It is iaportant training. BSut if we are geing to
16 talx acout expencing limited resources of the Upgerator

17 Licensing Brancn on trving to reach all of these 2seo:zisz,

- sach one personally, [ think the former reason is 2 stironger
Iy ane, TC make sure that the opgerators fully ungerstanc zotn
20 reasons, anc the reasons wny tne ravarsals went on.

2! 30 that tneir cackgrouna on the wnhole subject (s as

2 complete anc satisfactory as one can make it, and tney
a3 understanc wny now it is cectar, thought better cn h&laence
2 ® to urn trem off than to lesave thnem on.
23 # Certainly this is significant trainin3g from a
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safety related point of view, isn’t {t?
A Sure, it is part of the response to a transient
that has occurrec and = -
Q And in that same connection, is my recollection

correct that it is the NRC’s intention to individually
reexamine each of the operators who will be cross-licensed
at Salem Unit 27

Wnat [ am referring o =

A I should know the answer to that btecause cellins
talked to us acout it yesterday ancd [ don’t remember.

Q [t is my understanding from the transcript of the
oriaring sessions tnat the izea i{s that the operators for
Salem Unit 2 will procaply be cross-licenses from Salem Unit
!e Anc they wilil =e subjected to a cifference course
cetween the two units By the utility anc they will ce tasted
oy tne utilicy.

ZUut they will alsc be, tnen, individually retestec, 2ach
ans every one of ther., by the MIC. oJ0es that refresh your
recoilection on tnat?

A weli, [ am 3lag to hear it, cSut, you know, i [
couldn’t renember it ocefore, [ am not sure tnat | can
rememcer it now.

a [ thougnt lernaps if I expoungaa cn it a little.
That is my undarstancaing.

{ne reason [ ask tnese juestions is it is also 77



155

rc

|4 Co

Ca

w N

u

o n rn
1z L n

ro
o

130
understanding that after 7905-A came out, and after the BaW
operators were subjected to a week of training on the BaW
simulator and hac then been tested by the uti.ity, that the
NRC elected to spot-check individuals who had gone through
that training, rather than retesting each and every one of
those individuals, even though, as he set forth in his
testimony before the Presidential Commission last week,
ur. Paul Collins of the Operating Licensing Sranch initially
recommencded that all of those 2&W operators be testag by the
NRC airectly.

Now were you aware of tnat situation, that tney were only
ssot=checkeq?

A I surely nust have ceen, Secause there was a very
considerabla aiscussion atout that srocess. As a matter of
fact, Farola oenton want personally witn his staff tc the
first cne, and not just the operator licensing people, 2ut a
nunber of the senior members Lessons Learnec and 3ullietins
Group, in order 0 ses for nimsell, talk to opsrators ang
see for nimself wnether ne thougnht that their understanding
o7 tne 14] ssaguence was 2as good 2s he want2g (T,

And, in fact, ne founa that = he fell thsre ware sons

La ]

ceficiencies, anc tner2 was a sort of 2 recycling of some o
tne training ang rstalking to then. Ang then thare werse
again vis -"ation teans from, [ think from R0ss’/ grous, hat

> ' .
piants T0 nake the same Jirect

-z

wWens aroun<s 0 tne oRlNer Lo
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2 Q But it is my uncderstanding from Mr. Collins that
3 it was a selective check, not every B&W operator who went
4 through that retraining was directly examined by the NRC.
3 The reason | stress that point, {t may seem to De a
6 rather minor point, out I have spent some time deposing
7 Ur. Collins and going over the operating training with him.
= It i{s my understanding that there is every reason to think
¥ that the testing procedures utilized in the past by the
13 utilicies have ieft something to ce desired, at least in

11 terms of some of the stresses that they put on scme of tne

12 understancings that the operators came away from those

13 examinations with.,

| 4 { am, therefore, concerned that, given the testing

I3 procecures alreacy uiflized By the NIC with regard to tnis
16 retrairing, that their may well be 34N cgarators at gients
17 around the country wno still do not ungerstand how %o geal

witn tre Ti[=2 accigent. That woulcn’t oe known to the [,aC

I because they cian’t ratest eacn indivicual.

20 Tne reason [ cring this up in tnis context is tecause [
2l understand wnat you said, ycu So feel that tThe re-reiraining
22 now tor the Sai Operators, tnhe secand time arcunc, they

23 SNOULC ce retested incdivicually oy the urC. Yhy glan’t

e you think so the rirst time?

23 2 vell, I aa not surs that [ would guite
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characterize it as a retesting.

Anat [ would look for is discussion with operators,
taking them in groups, because some will be on'shift and
some will be sleeping, anc so on, but cycling through each
plant, to make sure that they all understana the bases, why
tnese tnings changed and why i{t is now thougnt cetter this
way, because as | say, the business of reversing directions
this way is =—— people, if they have to go througn that sort

of a thing, want to understanc why.

&)

Surely.

A [f you gon’t 30 ana explain why ana ara2 guite
canaia about it and answer guestions and sc on, you leave
wnem with a feeling that, you know, there {s all kincs of
funny cusiness going on that they don’t uncerstand.

Aa¢ that is a feeling of lack of configence in the systen
that ycu gon’t want in tne oderators. So I think that is
importent.

iOW, ONn tae oricinal zusiness, there was a fairly caraful
auzit on the testing cone oy the utiiites.

3 Let me interrupt. 3Zelore we come To thati, decause
sonecimas some of tne statements you maxe are Zirecstily
relavant o wnat we were talking acout, L2t me e sure |
ungerstana.

JO you hinx that sach anc every one of the ZaW

s03rators, after tnay nave ungergene this new training
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sursuant to 7¥05-C, snould be indivicually evaluated by the
WRC as to their understanding of that training?

B [ think if they == {f the retraining procecures,
of course, and examinations which the utilities will have ©0
put in place, are carefully audited by the training branch,
and are satisfactory, that that is, in terms of cirect
testing, acequate.

My concern is with the understanding of the operators as
to why these things came asout this way.

3 You said augitec. That sugsests to me sometning
less than indivicualiy evaluating eacn one of the

operators. [s that wnhat you mean =y auaiting?

A Yes.
Q Something less than tnat. A selective zrocess?
A nell, by aucditing, [ mean that you review the

training proegram with some care, ang the results of the
axaninatiocn. 7rYou know, you take a2 look at the 2xan anc see

i$ vyou tnink {t was a competant one anc covared

- el
i .

ol

things. 7Then you lzsok at all of the resuits.
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sonCK 1 Q How do you getermine —
2 A But [ con’t know that | see a need for the
3 NRC, arfter that, to come in and then sit everybody down and
- administer a new exam. [t is a way of going, anu one that
5 we could do and may end up doing for all [ know, because, as
] I woulg caution once again with regard to the area of
7 operator training, it is still one in which we have
-} consideratle giscussion.
v Tne Commission has consideracle discussion that it wants
10 to nave witn the staff apout the cetails of this. And it is
M guite possible that we will end up wanting substantial
12 changes in what is proposed. And [ wouldn’t in the least
13 foreclcse my own judgment coming out of those discussions
I < will ce, yes, let’s get in and have the WRC test all those
15 peogla.
io d 3ut as a historical fact we do know that that
17 cecisicn was not mace in connection with the first
o retraining after 7905=A. [ am curious tTo know wny you
| ¥ did not feel that was nacessary then. Ve had had an
20 accicent wnich clearly cemonstrateg that the operator dis
2l Aot uncerstanc, at least at 4et =¢, 1T.l=c% they were given
22 the retraining anc tasted oy the utilities.
23 {ou nave just cescricec how Harold Uenton in deing an
24 investization cetermined that at least cone ¢f the training

25 srozracs, ans [ helieve the reference he mag2 was o the
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Oconee plant, was not up to snuff as far as the NRC was
concerned and they hac to redesign it.

Again, just as a layman, that would give me even more
pause about not individually ensuring, guaranteeing that
each one of those operators in fact knew how to handle a
Tikl=2 accident after that training. Now you obviously
didn’t feel that way, and [ would like to know wnhy.

A vell, because in terms of the formal training and
testing program, [ am no: sure that it requires that the
piece ¢f paper on which the test is written be an
NRC gziece of paper, and that the guestions be one — oOnes
which MNiC ceople have written cown, ana that the grading
marks arterwaras are made oy WNRC nands.

[ think wnat you want to lock at is the content of the
course anc tne resulis of the examgle, and what the example
coverec. iAnd if it is a goog course, which you <an
determine, 2nag if it is a gcod example, wnicn you can
determine, ang if tne gracing nas ceen done fairly and the
rasults come wu:s all right, [ am not sure that | see wny it
is that having .iAC peonle do zreciselv that nas some magical
eletment,

) I was not sugg2sting there wes anything magical
acout it. Let ue give you a for instance,

“ow 30 you 3sstarmine that Zuring the course 3iven By the

10048 Y3 =4 - - T EERER] -~
utilisies, e utility ¢l

t siaply teach the test tTo Che

{
. )
O
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students? I[n other words, simply teach them how to pass the
examination, rather than to stress a substantive
ur 1erstanging of the subject matter?

A Well, that’s part of the process of auditing the
training program and the examination. And the,¢ is that
peril, I think. But it i{s also - -

Q The reason [ ask that question is because
dr. Collins has previously testified that the utilities, it
was wicely known, did maintain what he referred to as
fraternity files, tnat is, copies of NRC examinations in the
past which were then utilized in the course.

And he acmittecd tnat there was the possibility that they
mignt well be teaching the test, and he felt that the way
that was counteractec anc mitigated was the fact that the
NRC not only reguires a written examination, but alsoc an
cral examination,

A Yes,

-

p Wnere, one 2n one, an examiner comes in anc soeaxks
to tne incivigual and as<s nia gquestions %o find out {7 he
really coes uncerstanc ~nat ne’s supposed 0 understang.

A [ taink taere is no question cut what that (s an
imoortant g2lament in tne overall evaluation.

- *hy €icn’t you reel tha: shouls nave deen cone

G lo- 0l 4
»wiCh regarc to tnea trainin

W)
= |
(
[
-
~1
.
O
Ui
L
b
Lo ]

A viell, it was donz on &n 2auditec basis.
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sbnCK i 3 (Okay. Not each and every one?
p3 A Not so far as [ understand.
3 Q That is what [ want to ¢ me back to. I[f that is a
4 valuacle thing to do, why didn’t you feel it should be done
5 for each individual?
=) A I don’t know, [ don’t remember spccffically
7 focusing on it, as a matter of fact. [t seemed to me that
® the auciting, talking to the people as the groups did, the
P NRC groups did when they went out and talkea to ceople,
10 woula reveal that kina of difficulty.

1 An< Harold felt that he nad =— that he was not satisfied

12 with scme of the cdiscussicns ne had with the coperators, that
13 they fully understooc the meaning of saturation in the

14 macnaine, and what followec from that and in turn what tnat
15 meant with regarc to gressurizer level and so on. So that
o was refurbisned there.

17 > Lastly, just so we can leave this sudject matter,
o So [ cen understand fully your testimony as to your current
| attituce about the new training that will te done uncer

2C Tv05=C, [ take it you simply are not cerzain in your own

21 ~ind asg to wAftaer Ir not the NRC should require 2ach one of
24 tne incivicuals going tarougn that training to be

P indivicualily evaliatad oy the NRC arfter dDeing testes 32y tne
2= Jytility. You simely naven’t mace up your mind on that?

A I think that is feir,

o
L8]
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Q [ saw a refarence in the transcript last night,
and it has come up before. [ Jjust wanted to be clear on
tnis, [s it true that there was no licensing board
proceeding in the Salem=2 licensing proceeding?
A [ think either that is correct =— no, [ guess that

woulc have to be correct, otherwise it would be still going

on.
3 How dig that come about?
A No one, no party as<ed for a hearing.
Q There was no intervenor coming in and asking for a
hearing?
A That is corract, yes.
¥R. CHOrKOs Off the record.
(Discussion off the recora.)
BY MR. KANE?
3 Thers was no qualirfiegc zerson resguesting a

rearing, qualifiec uncer the NRC regulations, reguesting a
nearing?

dre CHOPals That is true.

(viscussion off the record.)

mRe CHOPKQO: Thnat {s true in the sanse that no
party met the reguisite interest to cemonsirate that ne nad
stancing to i{ntervens2 in & legal sense.

3Y 4R. KANZ?

a As | nave made rafarenc2 o saveral times,
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senCK ] Chairman Hendrie, we have had quite a bit of testimony
P relating to the NRC role in operator training and have spent
3 some time with Paul Collins in that regard.
- There were several points that came out of the
5 examination that [ =— some of which [ would like to go over
o witn you,
7 dr. Collins testified that in the operating license
3 branch there is no examination of the design of the
v equisment for wnich tne operator is licensed. [s there any
10 thought that that snould te changed?
i A Yes, there certainly is. The guestion of operator
P training is only one element of what [ will call the
13 operational aspect of the machine and the people who run
| 4 it. Tre operator training is obviously a subject wnich
15 neecs considaraple upgrading.
e sut, also, we neec to look, as we nave not looked before,
17 at tne control rooms, the layout, the kind of information
le tnat is presented and the way it is oresentec., And to work
I ¥ ingd our reguirements some imzrovements tnere. I[he control
2C roons ars, well, they are nct all that bad. 3Sut tney aren’t
el all that good, either.
22 a UO you Know when those changes would likely be
23 made {n the operating licensing brancnh to acgress Inis
2= sroolem?
25 A I am not surs tne ozerater iicensing brancn
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senCK i itself is exactly the right place to begin to build this
2 into the regulatory scheme, because when you talk about
3 these aspects, you nave to keep (n mind CA:;;;I-;cpafation
- requirements and electrical code requirements on the
S circuitry, as well as the operational aspects.
o [ think looking back at this area over the years, we have
7 been procably much too interested in the electrical
& circuitry isolation aspects. And [ have a2 notion that some
¥ of the == that a part of the reason that there are clearly
19 some awkward places on the control boarcs in the layouts has

Il to do with NRC reguirsments about separation and so on.

| You come to a8 point whnere you need to dring into the

13 consideration of wnere this is laig ocut on that board, not

|4 only those isolation and separation considerations, but also
13 the consiceration of, in deing that, are you impeding the

O

ogperators from a speegy and intuitive feeling for the board
I 7 and the switiches and the arrays of matters and so on.

without going into all of the details on that, is

L8
(P

i it fair to say that this is a subject which the NRC {s

29 locoking av?

2l A Yes.

24 Q [s it fair to say that this (s a subject, a

23 croclem area whicn (s not likely to te resolved witnin the
s next couple of aontns?

23 A [ think that {s clear an2 aven pernaps the
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scnCK I next couple of years.
2 Q All right.
3 A This is clearly a long, long=term thing.
- Q All rignt.
5 A | woula hope that in this area, scme of the
6 current nuclear industry efforts that are centralizing now,
7 some of these things, would have a major input to this,
] because we in the NRC have focused in our safety reviews and
E our regulations much more on safety in an equipment sense
10 than upon the integrated plant and its operability aspects.
11 And so we tend to oce understaffed in terms of making
2 swaeping judgments on operability aspects. And [ would hope
13 we woulc get sound ingut from people that are good at it,
14 o Mr. Collins also testified that the operating
15 licensing branch has only eignt full-time examiners, or had
16 only eight full-time sxaminers.
17 A ‘es.
138 ») For the antire country as of March 23, 1979 and 22
ly sart-time examiners, most of whom hac no cocmmercial reactor
20 axserience., Are ther2 any changes that are contamplated in
2l that regarg?
24 A Well, we are going to improve the staffing
23 situation very susstantially as socon as we can get our nands
24 on the pecple.

-

25 3 ®hen is that joing to happen?
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sonCK 1 A That ought to be in the process now, We hav, been
P autnorized to hire another 100 staff members into NRR. And
3 that recruiting is going forward now.
4 Q Is that a long=-te~m project, or is that going to
5 be done by the close of 19
o - vWell, when you are talking about trying t> recruit
7 highly experienced people here -
8 Q [t is not easy.
’ A [t inevitably turas out to be a longer-term
10 propesition. That is right. [ would comment, I found
R ancther resource that [ hadn’t really realized we hag until
12 recently.
13 In the inspection and enforcement office there is a
,L 14 training sectior. who have deen put in place over the last
c. 13 couple of ysars to carry out the training NRC <does for our
19 inspectors, carticularly the resicent program insgectors.
17 And we have tnere in that dranch, not a large number, dut a
¥ number of peogple who nave Jooc exzerience in pglant
Iy ogeration. Anc they are & rascurce tnat [ think we neel 1o
20 use.
2l
22

(8]
[ 9

[ 39
I8
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Q Mr. Collins meitioned that there no periodic

evaluation of training programs offered to utilities by
vendors such as B&N, The last formal evaluation of the B&W
program according to Mr. Collins was conducted in 1968. Is

ther- ~ny thought of changing that situation now?

A This {s with regard to -—

Q Periodic evaluations of training programs offered
by vencors to licensees.

é $¥§{cally to new customers.

A Or an offer of retraining for old customers, [
guess,

Q Yes.

A I think those training programs —— well. that’s a

gcod question. One is inclined to say, yes, we ought to
look at those. On the other hand, the proof of the pudding,
S0 to0 speak, is the operators out at the plant, And it’s
sort of a policy question how far back up the line we go.
For instance, {f Utility A {s hiring new staff and they have
a loczl college in the area, and they hire a lot of people
from the college, you know, how far back up the line should
we go? It may be that we will decide that we ought to stick
a little closer to the plant itself and the specific
operaters and imgrove the testing and examination there,
rather than 3c clear back to the verdors.

Q I was not asking you what you think should be

dene.,
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done.,
A Yes.
Q [ was asking you, is anything specific proposed at

this time to be cone.

A So far as ! know — Well, I Jjust don’t know. I
Just don’t know, is a better way to —

Q All right. Utility training programs which teach
the test given by the NRC, I made reference to that before.
Mr. Collins feels that the oral evaluations done by the NRC
as part of the cold °nd hot licensing programs are
sufficient to counter that factor. Without saying on that
one way or another,l woulcd like to know if there is anything

specific that has been proposed to change that situation.

B The business of teaching against examinations?
Q Yes.
A [ suspeci that that is tco deeply inbrecd in human

beings to ever stamp out.

e Okay.

A [ will bet you a cookie that when you went to the
oeér examination, you weran/t unaware of the kinds of

questicons that had been asked in previous years on that par

examination.
3 Indeed. 3Sut thank goodness [ don’t run a reactor.
A And if the, you know, if the bar associaticn had

some magical way of going through and grabbing all of those
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old copies, why, the next generation of bar examinees after
you would have found some way to learn whatever they could
about previous exams.

Q Indeed.

A So I think that {s in any field, whether
qualifying examinations, unive-sities, reactor operator
training, airline pilots, lawyers, professional engineers,
who when | went for my New York exams, there was an
extensive literature of professional engineering
examinations frecn all around the country, you could buy
books of it, and [ did.

Q Sure.

A [t’s not = [ must say, it’s not a proposition
that is totally evil, either.

Q [ wasn’t = .

A Because among other things it helps the student -
tends to concentrate him on some of the things which, at
least to the extent thay are revealed in the examinations
that have been given, his peers have thought were important
and shoulc be tested on. So [ think as a part of the
educational process, it’s probably inevitable and then what
we neec to do, as Collins has pointed out, is to improve the
ways in which we get on beyond that and get inside the
indivicual head and find out Jjust how well all of that has

senetrated, and is it all just some sort of learn by rote



'35 16 04
bwCkK I

146
and when he’s confronted by a centrol board, he goes cold,
or is it a deeper understanding that {s what you need?

Q Once again, I wasn’t asking you i{f you thought it
Wwas a good i{dea tc change it, but just whether or not there
was anything specific proposed to change {t.

A Well, I don’t know. [ don’t think there i{s. And
as [ say, I think the reason for that {s that it/y probably
more a futile effort and your efforts would be “etter put to
other things.

o) Mr. Collins also told us that there is no
requirement that significant transients at other operating
nuclear power plants ought to be incorporated into either
classrcom or simulator training. Is there any specific
proposal to change that situation?

oA Not in the form which you seem to state it. So
far as [ know. Although as a general proposition, {t’s
quite clear that the training of operators on off-normal
conditions, all the way from just the sort of minor upsets
that can expected every few shifts and don’t amount to much,
all the way up to the extreme -— well, all the way through
at least the small accident range. That that area has had
considerably less emphasis in operator training and
requalification than was clearly merited. And {t’s
certainly clear that in amplifying that training, one of the

things that you will te looking for are prototypical
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BwCK ] sequences, off-normal sequences. And the operational

experience certainly gives you a very strong set of

w N

guidelines about lots of the ...uys that ought to be in

>

there. Not necessarily all of tne things, but numbers of
them. So [ would expect in the future that that portion of

the training, the off-normal condition training,

< O w

requalificatior would have built into it the whole gamut of
8 things that h« - happened in operating plants.

” Q But [ was talking about an ongoing situation of

10 inzorporating transients that may occur at operating plants

1 as they occur.

12 A He get September, the Davis-Besse and, good, in a
13 cou~l. of months that is part of the retraining = of the
14 training program for new operators and requalification

15 training for other operators.

14 Q That i{s wnat ! meant, an NRC requirement that

that be carried out is not currerntly contemplateds {s that

18 rignt?

1y A Not directly in that form. But [ would think mcre
20 in the form that [ put it, that that general area of

2! training needs substantial improvement and work and that part
22 of that vill be = in the course of that you will certainly
23 suild in numters of these things that have happened.

24 Q In any event, that is a2nother long term item that

25 is not going to be accomplished by the end of this year, is
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1t?

A I think inevitably that {s a iong=term item.

MR. HASSELL: Why don’t we go off the record?

(Discussion off the record.)

THE WITNESS: Back on the record. Mr. Hassell
asked what about the new Operations Evaluation Group which
the Commission has directed be set up. Their task is to
sort out of the couple of thousand event rsports and other
operating incidents that are noted each year from the full
array of operating plants, to sort out tie significant
elements and to follow up on them, to understand them fully,
to go beyond the sort of bare-bones statement of the event
from the plant where i{t happened, to understand the
packground significance of it, its general connotations for
the type of plant that it occurred on, and what might have
napgpenad if somebody had made the wrong step in the middle
of i{t. And then to bring that lesson back and make sure (it
gets out to all the operating plants.

Noew in that sense, it is = {t does have a retraining
aspect %o it. Bu% the Orerations Evaluation Group, [ would
think would not then follow through and then see that that
transient is incluced in the off-normal training. [ would
think that would e cver in the training review bdranches,

8Y MR. KANE:

> Again so we can be clear, that is a long term
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bwCK 1 It’s a0t going be done in the next few months?
2 A Well, the group 1s in the process of formation
3 now., We are recruiting for a director. But {t’s — looking
- forward to the earliest time that {t might be in full and

5 effective operation, that is clearly some months away.

é Q No roquifumcnts for instructor or training

7 supervisor qualifications, no auditing of similar

3 training, no evaluation of similar performance in the

¥ utilities requalification programs, and permitting an

10 operator who flunks a written requalification examination to
11 continue work as a licensed operator, while he takes

12 accelerzted training, are all aspects of the training

13 programs that were described for us by Mr. Collins. If I

14 understand the briefing transcript from yesterday, September

5 4, Mr. Collins has explained to the Commission that NRC

16 agministration has regqualification examinations and

17 developing industry instructor qualifications must go

18 through rulemaking procedures, and that will be a fairly

19 lengthy processs is that rignt?

20 A Eventually, i{f those requirements are to De

2! reflected in the Commission’s regulations in specific ways,
22 why, then =- well, to be reflected in the regulaticas, why,
23 there +ill certainly have to be a rulemaking, which will

24 take some time ~r other. As a minimum, we after all nave (o

25 go out anc get public comment, as a minimum. The items
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bwCK ! which you mention [ will note are clearly ones which need to

2 be changed and upgraded. Now it isn’t necessary, I don’t

3 think. to wait for tha effective date of final rules on all
4 of that, that is, there are all sorts of things we can do

- prior to the implementation to the effective dates of rules.
é Q Requirements for instructors of training

7 supervisor qualificaticns, can that be addressed on a

8 short=-term basis by the NRC?

- A Sure.

10 Q The NRC can simply promulgate requirements?

B A Ne would say we {ssue an order.

12 (») Has anyone proposed that that be cone?

13 A e don’t have, that [ know of, we don’t have such
i an order before us at the moment.

15 Q Do you think the NRC should make such an order?

16 B Well, I think we need to get ourselves organized
17 and know what these steps are. And then [ think that we can
I8 meve ahead and begin to implement without having to wait for
1y a year’s rulemaking or something like that,
20 Q To implement requirements for instructor or
21! supervisor gualifications?

22 A Yes, if that i{s judged to be finally something we
23 need %o put requirements on.

24 Q That {s where [ am curious. Do yocu think that the

25 NRC shoulad prescribe requirements for instructor or training
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training supervisor qualifications?

A I think some of the training supervisors need to
be very experienced people in the operation of a plant — of
plants., Whether the fellow that gives the nuclear physics
part of the operator prep course has to be licensed by NRC
is not nearly sc clear to me.

Q That i{s not what [ asked you. Should the NRC
prescribe roquircmcnis, without getting into what they are,
should the NRC prescribe requirements for instructor or
training supervisor qualifications?

A Well, I think a more general answer — [ have
been giving you more specific ones, what they add to {n sum
is that this is very much an area before the Commission at
the moment and the details of this really remain to be
sorted out. [ haven’t settled down and prescribed for
myself nere," here are my final conclusicns on all of the
things that ought to be done." And the one you cite is one
of these possibles, and | haven’t focused —

Q You haven’t made up your mind on that?

A [ naven’t focused on whether you check yes, Oor no
or in part, and then specify. B3ut it’s clearly — [
recognize it as one of the elements that cer.ainly has to de
treatac,

Q Your response still isn’t quite clear %To me. Are

you unclear as tc whether or not any requirements for
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A You mean say yes or no now whether I will eavar vote

in favor of requirements or not requirements? Too early to

say.
- Okay.
A Let me see if it nelps you to say the following.

[ am certainly unwilling %o say that I can foresee no need for
any requirements on any training personnel.

Q Yau are unwilling to say that?

A I am unwilling to say that. [ think that would not
reflact ny feeling.

b Okay.

A I think that some reguirements are appropriate .n
sarticular zases, and we need to sort out wno and what.

P Y3y think, then, that those recuirements in some
sarsicular cases snould oe regquired oy tne .RC?

A Yas.

3 All riznt. Do you think tner2 snould de an auditing

2% simulator training in the regualification program Oy the

NrC?
A fas, | do.
) 3o you think tner2 should oce an evaluation of

sinilator 2arformance in the regualification Srograas Dy tn?
ARS?
A Yes.

- JO you =
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amn | A I think it is one of the more important elements in
CRAIG 2 the upgrading of operator training. It is the nlac2 where

3 you oring it all together and get your Dest measure, in my

4 view, of whether you have on your hands an individual who is

> capaple, not only of carrying out affectively the normal

3 routines of the plant and oocserving 21l of the license

/ conditions, out who also has a sufficient understanding of the

3 nachine and its possible behavior to give you a good and

’ oroper response in off-normal conditions.

13 Q Jo you think an operator wno sccores less than 70

i serzant on nis written requalification examination should De

| P sermitted oy the utility to continue to work as a licensagd
13 osperataor while he takes accaleratad training?

1+ B on, [ tnink that is too much detail for m2 to

135 ans#ar, too nuch of 2 detailed guestion for ne to answer a
13 yeas or no. [ thiak it depends on wnere .!id Ne downgrade.,

1 Jid he ds fina on fairly trivial thirgs and clow all the

i3 juestions taat have to do with limiting conditions for
| # operation? 0h, 2S0Y.
2J - wall, of course tnat is another matter which nas

some up sraviously acout th2 eight subparts on the exam.

22 A Yas.
23 ’ And now an overall score is all tnat was ra23uirsc
2+ aven if vou 2i2 z2o9rly in one or two of thea.,

o 4 {23,
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amn ) Q | understand that has now been changed.
CRAIS é : Yes.
3 < It is my understanding that the NRC is now going o
4 require a minimum gracde in 2ach part.
3 A Yas.
3 ) As well as an overall grade, which makes sense.
! A Yas.
3 Q 3ut what [ was spacifically looking to was the
7 situatisn wnare tne utility detarmines, okay, you have 3ot
19 less than 70 percant. He does have to take accelerated

1 training buc we will continue to allow nim to work as a

P licensad oparator in the meantime.

13 [ take it your response is you would have to loox at the
= situation further oefore you would .ndicate whether or not

12 tnat would De accaptaple?

13 A Yas.

1 a Har that specific subject matter oeen addressed (n
13 any sroposal to tne NRC for changes?

l7 A In terms 2¢f scmetning formally tefore th2

23 Sommission?

2l - Or discussacd in any Commission mestin3g that you are
r¥ avara of.

23 A 43ll, you have already neard tne operator training
2= oranch cnanges with regard to the garts of the exam and so an.

[ %)
w
wy

a £t %nat axtent, ves. [n 2 more saneral sense, 13,
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) Theres is to my Judgment and observation a fairly
substantial list of items that are wrong {n the operator
training srogram, that need to Ce corrected.

How did the operator training program reach this point
whers it had this many deficiencies in it?

- Nall, I am not sure [ can give you an answer tnat’s
very authoritative. [ haven’/t until recently paid a great
deal of attantion to the oparator training side of tne NRC
activities, and in my previous work down here, and with the

C33, whiles thers were some aspects of operation coviously
vhizh were impertant, and we dealt with — and [ dealt with
sersonally = in zeneral, the operator training aso2cts |
didn’t nave a jreat deal to do with.

2 didn’: pay a great deal of attsntion to it. 30 I anm
not sure [ am much of an authority on how it got here. [
tniak [74 just spaculate that the feeling was tnat, naving
aravided regquirements that tie plants nave assorted safaty
systams to caver the full range of Jesign=Dasls avents,
and aaving looxked at those transiant and accigent ssjuenies,
witn regari %2 autonatic dataction, 2and initiation 2f tne
safety features, and having avoiced slaces where osarator had
to rispond in very short tines to off=normal conditions, wnere
the -imas ware at lsast 10 minutss, in somes casas 13 or 20,
the “eeling was tnat the =— tnat there didn’t need Lo D3e,

then, as nush ampnasis on oserator training as we N3w sll
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amn ! perzeive to S& the case.
CRAIS é b [ noted at page 100 of the briefing transcript for
3 dr. Jenton’s orisfing of September &, 1979, that Mr. Denton
3 was regquestid to prapare a paper on the advisability of
3 halting construction on all 3&A reactors in progress. That
3 was done at the reguest of Commissioner Ahearne. [ just want

i to inquire sn the record as to whether or not there would Pe

3 a prodlem with the Presidential Commission obtaining a copy of
s that paper oance it is availabdle.

13 A I shnouldn’t think so. [ expect it will be a public
1 Saper.

12 - rine.

13 B [t will come up you know, and ce the sudject of 2

4 Sommission discussion. It would ce public the day of that

13 ori2fing. And [ am sure the Presidential Commission could

15 nave access to it propadly dSefore that,

¥ 4. KANEs | would like to formally request tnan

13 that we 2Je siven access to it as soon as that is feasicle.

I# THS WITNESS: All rignt. Can [ relay tnat ang

b aaks dr. Fitzzeralc my agent for carrying that out. 30 if yeu
Qi call me up 274 asi me wnere it is, wny, [ can refer you 0

2 aim.

YRe XANS: I will call 4r. Fitzgerald.

"~
L

o

- 37 ¥R, JANgt

iairman dendrie, azain, refarring cack To som2

[ o)
w
[
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WAritten answers to written questions that you provided to the

Udall Committee on June 6, 1979, one of the gquestions was,
could you explain to us what was done to make sure that the
Thres Mile Island management was informed fully of the
incidents at other 344 plants.

And your answer was, TMI! management, like all licensees,
recaive copies of licensee 2vent report summaries and regular
surrant events reports prepared by the NRC staff. [he

gertinent 334 reactor events, notacly the Davis=-Besse and
Rancho 32¢o avents, would have Deen coverad {n these reports.
Now do you feel these documents you nave referraed to fully
infarmed the licensees of the Davis-3esse transient, for
axamale, of Septamber 24, 19772
4. CHOPKOs Q0ff the record.
(Jiscussion off tne record.)
THE WITWESSt Well, thne current evants reports,
tae summarias are simply computer listings in whicn you Jet a
taree or four line summary of the svent and any intarestad
Lizevsees are then axpected to reguest the full redorts or
50 1.

YR, KA4St The summary cdoesn’t 3Zive the catails of

o

A2 transiant, does {t?

[HZ AlTNESS?

Yes., Tha Current Svents of Power

-
-

ieastars anc its sradecessor sudlication male an attemdt €2 De

3 7ore, 3 fuller dessristion of the events, and so on.
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amn I Q A significant feature of the Davis-Besse transient
CRAIC é of 3saptemcer 24, 1977, was the opcrato?s interruption of high

3 pressure injection ocased on pressurizer level, was it not?

- Post TMI=2 we can certainly see that, can’t we?

3 A Our hindsight givas us every reason to say that.

5 - [ nave spent some time going through the var;ous

‘ documentation that relates to that transient. [ don’t expect
3 you to read all of this, but I can represent to you that I
’ Rave here the preliminary nctification that was prepared on
12 that transient cdated Septemcer 24, 1777. It makes no
i refarenca t3 operator errer in any sense in terminating

I nign=pressure injection das3d on a misleading pressurizer

13 level readingy — makes no raferasnce to any HPI interruption
14 at all.

I3 [ alse have tne LZR that was sudmitted on Octeoder 7, 1977,
13 wnich makes 1o mention of operator arrar concerning any

b4 interruption of 47I1. The LZR was followed 2y a su”2lement

13 of some 39 3ajes datad Novemoer 14, 1777,

| » Azain thare is no mention of cperator arror concarning

29 4P terminatisn. The document states at page 4 that at six
el ninut2s iats the avent, the operatar stopped the =2 pumss,

PP §2 1t statas the fact.

3 3ut it 3lso staces at sage 2 that operator was timely and
PR araser tarsugzhout tne sesuence of evants., These documents

PE x3ra #ollow2d us oy an [iZ repert sregaraed oy %tnes 3T wnich is
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accompanied oy a cover letter dated November 22, 1977. Again
thers is no mention of error by the operator concerning HPI
termination. The only reference appears on page 5 as part of
a detailed chronology and the ézforoné;-is that HPI pumps were
shut down at this time as pressurizer level was normal. That
is it.

The LZR monthly summaries as you have indicated are put out
and as you have indicated do not contain any setting forth of
the avents af the transient. [t is simply a summary. Tne
summary makas nc reference to any operator arror concerning
termination of HPI.

Lastly, the currant event power reactors that [ think you
referred to in your raspons2 to the Udall Comnittes juestion
#3as sut out concarning Davis~3esse. The particular issus
involved has a3 section callad operator error, but there is no
~afarance %o Davis-3esse in ghat saction.

The sactian in which the Davis=3esse transient is desirioed
azoears undar valve malfunctions and Qoes not in any way
nention anything aoout oparator error in d0ing anytning with
rejard to the hijn=pressure injection.

'y quastion {s naving gone tarousgn all of that
d92u=entation, if [ wers approaching It as someone wno kxnew
aotaing aocout the Davis=3esse transiant whatscever, ther?

s98sn”’t seen %5 Se any way in which [ zould have canc lugad

any Jperator arror cassed upon intarrupgting or tarminating
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ann | high=pressure injaction.
CRAISC P How then are the licensess to be fully informed apout the
3 {mpor tant events of that Davis-3esse transient via this
Kl documentation?
) B Oh, because the important items aocout Davis=Sesse
5 are consideracly more than tne fact that the operator turned
/ the high-pressurs injection off early in the transiant. The
3 impor tant elements in the Davis-Besse transient that should
’ hRave Deen noticed, and that were in fact picked up 2y Jim
19 Jreswell, and nevar succeedad in zetting through the NRC mill,
N I and that were picsked up oy Junn & Kelley at 34A and never
'\‘ 14 succeeded in zetting through their mill, and that should have
B 13 seen picked up by an operations evaluaticn function in tne
14 WRC 3nd an thne industry sids, for pity’/s savke, were that here
13 is 2 transisnt which ocsurrad freguantly, a secondary side
: 13 tris, that avery time you had a secondary side trio in the

14 3a% slants you po2 the relia:f valve.
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Ne all know what the statistics are on relief valve

closing, so that you know every hundred or so times that you
pop the relief valve, you are going to nave a fajlure to
reclose.

Svery hundred times you are going to nave one or two

failures to reclose, I mean. And that the plant is then

left in a small-oreak LOCA situation with the Dreak up in
the pressurizZer vapor space.

Now, the significant thing that should nhave caugnt more
people’s attention in that Davis=-Sesse writeup were that in
spits of the fact that the relief valve was open, the systam
oressure was falling, fell raocidly, fell enougn to trigger
nigh=pressur2 injection, that the pressurizer level dizn’<
30 down.

In fact, I think the backup reports mention in a rather
mild way tnat tners were saturation sonditians in the
orimary system. An agpreciation snould have flowed from
that event tnat on a small=ocreak LOCA like taat, wnether
it’s a reli:f valve or sometning 2ls2, the Jressurs fa2lling,
that if you drop tne pressure Delow tnhe satyration pressure,
that you are zoing to et voiding in sone sortions, in the
not 2ortions of the system,

The voiding in turn i{s goin3g to <eeD yOur pressurizer
lavel up, and vou sto2 looking at the sressuriler laval.

Javis=Sesse should have ¢ayed us =9 that aspect 2n 2all
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PWRs.
Q Yes, but the —
R Then, once yoau understand all of that, and look at

wnat was done at Davis-Besse, you say, hey, he shouldn’t have
turned off the HPI.

g S8ut how can you come to that conclusion if nowhere
{n the documentation is it indicated that he turned off the
HPI in reliance upon that pressurizer level?

R Oh, because that — (t’s clear that’s why he
surnad it off. All you have to co is to have any sort of

elamental understanding of the operation of PMRs and you

Kknow that.
Q The preliminary =—
A Tnere isn’t a °wR operator in the United States

wno wouldn’t tell you why he turned off the HPI.

> Tne preliminary —
A Tnat [ can tell you that.
< The preliminary notification on this transient

doesn’t say anything asout #P[ being turned off, pericd,

nothing.

A d4es are talking abou: the currsant svents in power
reac:ors.

a All right, let’s come to that particular docunent.,

TAazt is tiiis nawsletter thnat is put out.

A And the Daciud resport.
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The backup report?

90=day report.

0 > ©O
5
®

You mean the I&4E reort? Oh, you mean the LER.

A The licensee’s 90-day report. Once you get
started on one of these things, inevitaoly you find in that
limited writeup summarized by NRC pecple consideraply less
than you would really like to know about the whole thing.

30 then you call up and say,"Hey, give me a copy of the
90=day report where *he licensee has to deal with it in some
detail, and other pertinent documents.”

So you now 2nd up with tnis thing and —

Q And this LER, you mean?

A No.

The supplement.

)

A And you end up with that. Now, you know what
secole have written down about it.

- Lat’s come to the supplement. This is catasd
dovemper 14, 1977,

On the sacond page of that document, it makes tn2
statament taat operator action was timely and proper
tarasughout the sezuence of avents.

Jves that sound like a racognition of ths fact that the
sperator sasuld not have terninated the HPI?

A No, out wnat [ am saying is tnhat a careful look at

this avent n123s ravealed hers, nere ancd mnayde in the I3
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reg rt, dut this is == these generally are pretty good. Y
A careful look at this then leads you to some quite
different conclusions than that.
Q This was prepared bty the licensee, provided to the

NRC. The NRC didn’t see that, did it, what you are talking
aocout, the significance of the operator having turned off —
A Na didn’t understand the significance except for

Mr. Creswell.
Q Mr. Creswell didn’t get it from this. My

understanding from dr. Creswell, he went back to the utility
and checked tneir records and interviewed some of the peopl:
at Javis-Besse and found out at that point that the operator
mad turned off the HPI based on the pressurizer leval.

Ha did not get it from the documentation. He found the
documentation confusing.

A He had azcess diractly to the zlam. so he got it

cher2. If n2 hadn’t zotten it there, why ==

3 How would the utilities 3e: tnis information, that

3t same oth:r slant someoody had erranedusly turned off the
<Pl cased 2n pressurizer leval

A 4a1l, I would hop2 that tns utility operating
arjanizations ars: trying to keesp pratily good track of sisiler
olants and wnat is 30ing on.

And if they ar2 not, the vendor wno supplied the slant

sertainly ousznt £o 2e keeging pretty gcoc track of tne
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1tCK events that go on. And beyond that, the NRC ought to be.

2 Q To answer my question, should the utility or
3 venaor be keeping better track than the NRC? Should they Dbe

- really on top of this, more so than the NRC?

3 A You bet.

5 Q Sut they are clearly not?

! A There certainly weren’/t here.

3 Q All rignt. You alsc made reference to the fact

- that the NRC did not appreciate the fact that there nhad deen
19 operator arror here in terminating the HPI.

i That is not entirely correct from what [ understand to De

P the case. 33ger Mattson has descrioed for us, 2as well as a
13 fallow in his office, Serald Mazetis , the fact that

14 Yr., Mazetis , soon after th: transient within a few days was
135 sent to the site for evaluation.

13 A That’s rijht. [ had forgotten that thers was an

A

14 antarprise fram JRR that almost jot there and then somenow

13 ajzain fizzled out.

I s - Yau say almost. Almeost in Mr. Matison’s view is
b 10t zhe case., Thars: was a meeting in Mr. Mattson’s office
el sasn aftsr the transient at which ir. Mazetis Jescriced nis
22 tris to the site and his evaluation of the event.

23 TAaat was followed up 2y 3 memnorandun from Denny Acss o

ir. Sarl Seyfrit of liZ in wnich h2 confirmed that one of the

[\ ¥)
i

susizcts diszusses at the meeting and to e followed ud on

n

b
-

[ %)
.
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oy I4E was the operator’s tarmination of the high=pressure
injection and the best we are able to construct is that it
simply did not go any further than [&E.

We deposad Mr. Seyfrit. Although he has no specific
recol lection, he confirms that where that evaluation oy I&E
w#ould have wound up is in this Novemoer 22, 1977 inspection
and enforcemant report.

That is the document that [ said makes no mention of
error concarning HPI termination and simply says HPI pumps
wers shut down at tnis time as pressurizer level was normal.

dy intention in 30ing througn all of this with you,
>hairman Hendrie, is to simply try to ascertain and nail
down the fast that tne NRC did not 4o a very good jod of
Jutting the word out to the licenses2s in this event, did {t?

A I couldn’t agree with you more. I think [ nave
oeen saying that.

< S5 it’s not a guestion of the lizensee Deing fully
infarmed oy reacing these documents Decause
thas2 docunants do not spell sut oderator error in

terninating H°1l.

A do. 3ut taat is quite correct. 3ut let 0
~sitarste ia shortar fora, [ node, what [ said cefora.

[ taink it’s incumdent ulon tne operators of tha2s2
slanss, 2itaar individually or on 2n industry dasis, or 2

yanssr Dasis, i¥ taey lize, to 32t 3 better 3rip on this
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2 noth sides of the house, both the ragulatory side and the

3 industry side that there was trouble from this source.

< dost particularly in the BaW plants Decause they are

3 set up to challenge the relief valve every time you get a

5 secondary transient.

7 3ut in a more general sense, the possibility of any time

3 you get a small break or relief lifting in any PWR, if the

v oressure dra2s to saturation, you are going to jet some

19 voiding in the hot parts of the system and that is 30ing to

I drive your pressurizer level Dbadk up.

14 And if you have jone into an off-normal situation in

13 whizh the system aressurs 1a3s gone .o saturation, then Oy

14 Jod, you Detter oe very caraful what you mace of pressurizar
( 13 lev2]l from then on out.

15 - Yau saould certainly instruct the ogerators not to

} 4 rel; on it under those circumstances?
13 A Taat’s riznt.

|/ - Are you aware that in fact, that iaplication of

al

a Javis=323s52 transiant was racoanized by the involved

2l ytility and they dis zive their pesgle training ajainst that
22 sarticular sccurrance?

23 A At Javis=3esse?

2 - Y25,

p3 A i3, sctually, [ hadn’t realizec tnat,
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Q On. Well, we have a document dated —
A [ am glad to hear {t.
Q Nell, I am glad and [ am not so glad in a way,

cecause [ guess it’s ironic, in lignt of all this
documentation, it does not reflect that recognition. In
fact, at that utility on a plant-specific basis, tney did
recognize it.

In a letter dated May 18, 1979, from Mr. Lowell Roe, of
Toledo Edison to Ro0ert Reid, of the — as director of
nuclear reactor regulation, there is a —

A R2id? dait a minute.

3 SExcuse me, througn director of nuclear reactor
regulation, ne was cnief of oranch numoer 4, This is a
lettar dated Yay 18, 1979, from Tolado =dison to ‘r. Reid,
in which n2 2ncloses an evaluation or event review of the
Seotamber 24, 1977 transient.

The snclasure was also cdated May 13, 1979. And it does
stats that 25 a rasult of tnat incident, all licenssd
Jparators =

A Ta2 datas are 77972

s fay 12, 1979 is wnen the Zocumant is Jatad, Anhat
it rafers t5, nNowever =

A O¢zay, it’s a previous astion oy the gytility to
jet its, tell its operalars wnat all that saturation

ousiness m2ant.
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Q Yes. Specifically refarencing that as a result of
the incident at Davis—Besse 1|, all licensed operators were
given detailed training on the event with special attention
to the hazards of relying on pressurizer level
instrumentation as an indication of primary system inventory
when a leak in the top of the pressurizer exists.

Tanat is what you are talking about, isn’t it?

A That’s exactly right. That piece of information
should hava oceen immediately forwarded to all the other
83N == all the sister plants, and everybody, they an the
industry and operating side, and we in reg, should have
recognized its furtner oroader significance for PWRs in
jeneral.

And I must say now that you mave informad me of that,
my lavel of frustration over this particular set of failures
is incCreased.

2. CHOPXOs Can we 30 off the record for 2
saco2nd?

(uiscussion 2''f tne recors.
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2 Q It {s clear to me, at least, Mr. Hendrie, from all
3 this documentation, that thare were some things left out of
B the description of the Davis-Besse transient that prooaoly
2 should nave been put in.
é I am more interested in what that cccurs. And |
/ undarstand it can be simply human oversight. Perhacs that
3 is something we can never eliminate.
7’ But isn’t it true that a standard feature of utility
13 vendor contracts is that the vendor pays for any changes

1 tnat are orderasd oy the NRC and the utility pays for any

12 other changes?

13 A [ think, well, let me try to answer as fully as I
14 undarstand. But let me oreface it oy saying that [ am not
13 an axpert on the contractual arrangements Detween utilities
135 and their nuclear steam supAsly vendor or their architect

17 an3ineers, and so on.

£ NitH that caveat nefore you, it is my uncderstanding that
i 4 the sontracts are, as you would expe2ct, not Jy any manner or
aJ neans unifara. 3ut that it is aftan .ne practice for the

2! utility to 2sk far, ask the nuclear steam sugaly 3uy to make
22 Aim 2 2id t> supply a licensisle nuclear staam sucoly of a
a3 cartain sizq.

24 Tae vandar then, anc the contract then says that tne

P vencar, for a certain price agreecd uson, will suosly a
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licensible machine. His opart of the supply will De
licensiole.

Now, both sides, particularly in more recent years, nave
recognized that there are almost certain to be on every
sroject further things the reg staff will find that they
want before they can find the system acceptaole, and new
requirements come along.

And some 2f the contracts, the more recent ones, then,
will have clauses in them which say, now with regard to any
new regulatory rejuirements and the equipment that would DSe
rajuired to fulfill them, w2 will have some procedurs for
deciding wnho pays or an arbitration procedure to divide the
cost, or something like that.

3ut the zeneral proposition that you enunciated
initially, think we can take that as a general starting
point for wnat [ see is coming discussion, and say that if
it is not true in all contracts, it is at least truz in
e2nough contracts, so it is worth talking about.

a Thne reason [ oring it up is because, and [ can’t
2anf2ss ta tnis oeing an original idea with me, Dut it was
rme subisct of an 2xchange petween Commissioner Pickford and
Jasse Epersols during the last set of 2udlic hearings that
the Presidential Commission held.

[he supjact matter they were discussing in that ragard or

t~e auestisn was, wnere that is the case, that the vandor is
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going to have to pay for changes ordered by the NRC, doesn’t
that creats a substantial disincentive, economic
disincentive for the vendor to conclude that any transient
or problem poses a jeneric safety problem?

A [t sure does.

Q Doesn’t it also create a substantial disincentive
for the utility to ié;;;;i;v safety proolems which may not
ce considerad generic and for which the utility alone may De
rasponsiple?

A You bet. [ wouldn’t mind amplifying a little on
that, actually.

3 Please do.

A S3scause it is a suoject that [ have worried aoout
off and on for a jood many years. Not only is it a
disincentive In a given project for the vendor to propose an
{nprovad safsty system which might cost more, pecause he’s
then going to have to pay for it, but the vendors are scaresc
to deatn if they propose it on plant 12, the current
arojact, that the NRC will love it and mandates that it o2
supslied on nis units | through 11 that he’s already
susclied to someodody. And he will then have 11 other
uytilities saying, oxay, smart guy, you pay for it.

Q So, we are looking at millions of dollars
sotantially, sucstantial money?

A [t could oe many millions in some cases. That is
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a very uncomfortable aspect.

I have discussed it a number of times with various
people, our intervenor groups and others, aoout how we might
find a way to free the system up soO that you wouldn’/t
necessarily find yourself in a situation of having to
pack=-fit every pravious plant in order to encourage people
to be ingenious and to go forward and improve the ta2chnology
on new pPro jacts.

Obviously, if it was something that we made a
determination was simply essential on all the plants, why,
everybody agrees in principle that in that case, there is no
question. [t is done, and who pays for it, well, that will
get worked out detween the individual parties.

3ut this area of here’s a better way to configur2 the
SCC3, mayte, and it costs a little oit more, and the
vendoar’s enjineers think it is a very substantial .
i{mprovement. And, oy God, they're really reluctant %o mention
it, lest, as [ say, the NRC engineers say, hey, that’s a
great idea., Let’s do that all over the place,

< That leads me to a comment made by Rooert Minogue,
M={=n=g=3=u=2, in a deposition I took a few weels 330, In
whizn I was not focusing specifically in the context of the
utility=vendor financial arrangements, odut Just generally
about the rajulatory approach taken in tne past by the NC.

And its relationsnips with the industry.
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Mr . hinoguc commented thatt Our regulatory approach is
pasad on a presumption of good faith compliance. It is
inherent. There is a presumption that there is a real
dedicated commitment to achieving those regquirements that
doesn’t require an inspector oehind every worker.

He went on to sayt My faith in that presumption was
sadly shaken by TMI.

350, the remark I made to Mrs. Omang, O-m=a=-n-=g, 3
Nashington Post reporter, acout heavy regulation was based
also on the perception, not Just the things we have Deen
talking about, but 2 perception that maybde tnis industry
shouldn’t oe presumed to be in good faith compliance.

Given that finmancial mode we talked aoout, given the way
the Davis-Basse incident was reported and analyzed oy th2
incustry, do you zagree with that statament, that we can no
longar ples? = 2ngage in a presumption of g20d faith
compl iance oy the industry?

A [ guess [ wouldn’t go that far.

- Joes the current situation give you pause on that
suo jact?

A Sura.

< Jo you think that is something the NRC Commission

neeas to address?

r
ty
(10
“r

A Yes, And it has oeen 2 sud ject that we =

should have peen addressed at the Commission long since,
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going back prior to the NRC. [ must say that, in the
contacts that [ have had with incdustry people over the
years, it is certainly true of all of the senior figjures
that [ know, that there is a very strong dedication to
safety.

[ couldn’t, and wouldn’t, affirm that that is uniformly
true all the way down the ranks. 3ut I don’t know of any
principal on the vendors'or utilities' sides that has
nad == that [ regard as a real nuclear professionel that
doesn’t nave a strong dedication to safety.

Nocw, that doesn’t mean that there arsn’t very strong
diffarences of opinion betwean == on specific measures and
spezific itams. And the proolem that w2 have discussad
mneres, the financial incentives for oettsr safety neasurss
sroposed fram the industry’s side, is one which is ver
Keenly felt 2y sanior engineers of the vendors 2nd soa2 of
the senior auclear professionals on the utilitias' side.

So, | guess, I an not prepared to make tnhe odlankat
assunption that we are dealing with 2 bunch af cro0ks harse.

< [ = Lat me say, [ was not suggesting that,.

A No. Lat ne not put words in your acuth, and lat
us understand that language is 2 shorthand 2xaggsration 2f
the thing. [ am not predarad to ragard them 2s 2 ounch >f
Crooks,

3ut thers clearly are differences in the 30ints 27 vizw,
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rc¢ CK | And we have always nad that adversary relationship. And I
2 think we always will.
3 Q Do you think it is accurate to say that, where it
4 i{s a close call on a safety question, the inclimation of the

3 industry would be to let it fall on the side of it not oeing
S a safety gquastion?

i A I think that probably is the case and [ think

3 oropably ours is to call it on the side of the safaty

7 question.

12 Q Waich is why it is so important for the NRC to De

1 advised »>f tnese 2roblems as they arise.

12 A You cet.

13 Q Chairman Hendrie, are you familiar with Stephen
|4 danauer?

12 A Oh, very well. [ have known Steve since [ jJoinec
13 the ACRS in 1966,

17 - Jo you feel that he is a czmpeatent person, from a
I3 technical point of view?

| » A Sxtremely. One of the Dest.

20 »] I aave a nemorandum here whicn Mr. Hanausr

21 apoarently wrote to Commissicner Gilinsky, dated 'arza 13,

22 1975, [t states that -

23 B Taank 3o09dness it is oefare my term.

2+ - t states that attached, Commissioner Cilinsky

23 will find, in accardance with nis or2l requast, a <iscussion
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rc¢ CK | of some technical iésuos that Mr. Hanauer believes to De

2 impor tant subjects for Commission consideration.

3 In going through this document, I was struck by the

4 similarities oetwesen some of the things Mr. Hanauer

3 {dent ified here and some of the things we have Deen talking
é about today.

/ Sor example, on the third page of the document towards
3 the top, Mr. Hanauer, at the very too, Yr. Hanauer notes the
¥ operating plants are one our chief sources of information,

9\ 19 out we don’t know whether the rate of aonormal occurrencs2s
g I now oceing experiencsed is a satisfactory one or not.
- 12 A Nait a minute. Where are you?

13 3 I am sorry. On the third page towards th2 top.
14 At tne tcp.

12 A Jdn, okay.

15

14

13

1Y

20

21
22
23
2+
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Q What Mr. Hanauer appears to be referring to is
exactly what were Jjust discussing. The passages through
to the NRC of operating experience at nuclear power plants
for the purpose of assessing safety questions.

A Yes.

Q This {s 1975 he noted this problem., I take it
since TMI-2, certainly that problem’s gotten a ldt more
attention., The question inevitably arises, why wasn’t this
problem acdeguately handled between 1975 and March 28, 19797

A I guess two reasons. One of them is that it is a
difficult problem. Steve nctes the operat.ng plants are one
of our chief sources of information but we do not know
whether the rate of abnormal occurrences now being
experienced is a satisfactory cone or not. The industry, in
spite of having been nominally around for 30 years, is
really an operating industry only, oh, since the late '60s.
Ten years.

And so Steve’s quite right. It is hard to say whether it
is = whether the abnormal occurrence rate is
saxtraordinarily high or extracrdinarily low, or what. The
feeling is that it is high. Because [ think all of us who
ara prefessionals in the business have a feeling that we
ought %o be able to build and operate these plants so we
don’t have a great many abnormal occurrences at all.

2 In fact, as you commented, it is now emerging that
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the incidence of PORV failures, or PORV challenges in at
least the BAW design is at 2 disturbingly high rate.

A Yes, that i{s right. It goes on to note, we do
know that nuclear unit availabilities and capacities are not
satisfactory. And he says then we nesd to find out whether
safety system availability {s satisfactory and to improve
whatever aspects of reliability need improving. There has
been a drive on the industry side to cdeal with some of the
system avai’ability problems, and I think in part at least,
that has had some success.

I think in general the unit availabilities have shown a
useful increase, say, in the period through, oh, maybe, I
don’t know, #73-/74, and, say, “/78. But it is a hard
oroolem. And the other reason why isn’/t all of that cured
and in good shape, the other part of the answer {s that it
in part was a failure on our side to make sure that we hac
an adeguate system set up for shaking out what all of these
LZRs meant in full detail.

In getting the information fed back in a forceful way,
and as [ have already said, in part, failure on the
industry’s side to appreciate how important that was from
their side and for them to do it.

Q@ Another point that Mr. Hanauer makes on the same
cage, just below tnat paragraph [ cited, the paragraph that

is numtcered 4, Mr. Hanauer says present cdesigns co not
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make acequate provision for the limitation of people. Means
must be found to improve the performance of the people on
whom we depend and to improve the design of equipment so
that it is less independent, [ assume he means dependent.

A [ think so.

Q On human performance. Again it seems here he is
addressing that man-machine interface.

A Yes.

Q Which has come up so many times in connection with
the TMI-2 accident. In questioning other members of the NRC
as to why the man-machine interface was not previously
addressed, the way it has been now, [ have gotten responses
along the lines that it simply was not addressed because the
thought was that the automatic systems that could be
installed could adequately protect the public and could
acegquately lead to a cold shutdown if necessary under
even the worst accident conditions.

For that reason, then, there was simply less emphasis
within the NRC on how the human beings in the control room
Would relate to these devices., [ think [ understand that
explanation but it just strikes me as anomalous that here is
a situation in 1975 where a highly competent and respected
technical advisor is oringing this matter directly to the
atsention of a NRC commissioner, and, yet, if we are to

judge by the TMI-2 post-accident situation, nothing really
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was done in that four-year period.
Again, why wasn’/t something done after this matler was
directly brought up?
A I guess that i{s a question that you will probably

be discussing with Vic Gilinsky tomorrow, isn’t it?

Q Yes, | was hoping you might have some information
on that,
A [ wouldn’t be surprised with regard to the

man-machine interface, | daresay that some more searching
around in the assorted documents, both here and on the
industry side, that you could find criticisms that predate
1975 about the way the interface {s treated in control
rooms.

Q Could you turn te the last page of that document?
There is another comment there by Mr. Hanauer under the
heading of "Too Many Surprises." He refers there that in
the past couple of years surprises have come both from
operating experience and from improved understanding by both
reg, and the industry, of safety problems we thought were
put to bed.

An obvious example is all the trouble we had with ECCS
evaluation models. Innovation by applicants will continue
to generate surprises. We must develop methods for dealing
with these surprises in cases and generically without having

a fire drill each time.
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Now there are obviously a number of surprises in
connection with the TMi=2 accident, the most significant I
guess being the one you have referred to before of
pressurizer levels staying high while pressure went low.
There was another matter, however, that came up which [ take
it was a surprise to the NRC because it hadn’t previously
been addressed.

As far as [ know, that was coincident lecgic for ECCS

actuation. The Presidential Commission has had testimeny

. concerning a transient which occurred in 3Beznau,

Switzerland, in which this problem with coincident legic of
ECCS actuation during the course of this phenomenon of
levels staying high and pressure going low occurs.

I think [ understand why the NRC didn;t do anything about
that, because apparently it was not reported. But here is
Mr. Hanauer in 1575 saying we have got to look at these
matters and we have got to figure out what is going on. And
[ have had many people, including Mr. Lefleur of the
intarnaticnal preogram, suggest to me that with 20-20
hindsight, it i{s cbvious that under the kind of small break
LOCA conditions you would have, levels would stay high,
pressure would stay low,.

This is not a major revision to the basic theory of
shysics or steam hydraulics or anything else.

A It is a perfectly straignhntforward conclusion
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2 in the country will tell you about.
3 Q Under those circumstances, then, how could the NRC
4 have carefully evaluated and licensed plant design which had
5 ECCS actuated only when both level and pressure dropped to a
é requisite point?
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A I think the answer about the coincident level runs
as follows. In considering loss of coolant accidents which
were a primary focus obviously for a design basis
for emergency core cooling systems, we started out with big
pipe breaks, and work out what happens there and what you
do.

And then carry that analysis down to smaller and smaller
breaks. Some years ago when these requirements were being
worked out and implemented on plants, and the various
actuation schemes being reviewed, we had in a sense stopped
the small break analysis at =-- before it went all the way
down.,

That is, you carried the break analysis down through
smaller and smaller breaks. And you got down to a size of
break where the mass flow through the break was clearly less
than the capability of your high=pressure injection systems.

And it was thought, {t seemed reasonable enough at the
time, that when you reached that peint, what would hapcen
down at the point of a break size, what would happen is, you
would get == the pressure would drop, and the pressurizer
level would drop as fluid was teing lost from the system.

That you would reach the trip point in pressure and in
sressurizer level, the high-pressure injection system would
come on, and hold the system pressure at about that point.

And that would still be atove saturation bpecause the trip
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peints on the low pressure trips are all set above the
saturation pressure in the hot leg. And that you would not,
then, not form steam voids in the system because you
would be above saturation pressure.

And the machine would sit there, then, pouring water out
of the small break but with water teing pumped in from the
high-pressure injection systems at a sufficent rate to
equal that and keep the system liquid full and in
equilibriunm,

Sc it was felt that the dual actuation on the
Westinghouse, and [ guess, Combustion, [ believe Combustion

uses the same system.

Q Yes.

A Nas a consistent one.

Q Used to use the same system.

B Used to use the same system., Ancd that the

coincident, the one out of two twice, or whatever the
arrangement was, the coincident-logic system, was a
reasonasle way of making sure that you got actuation when
you needed it, but didn’t get the high-pgressure injec.lon
cumps attempting to fire into the system on spurious, you
know, & transient in an instrument channel that would say
trip one of the leval channels, and give you a signal to
start, that you need btoth.

New, both in the Davis-Zesse and Three Mile [sland cases,
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1tCK | I don’t remember from the subsequent analyses of small
breaks, in particular, the relief valve, I don’t remember
whether if they had left the high-pressure injection on, it

would have kept the system pressure up.

did indeed fall. Here we 2re talking about a B&W system

2

3

4

5 You remember in both cases, the level in the pressuri:zer
]

7 where there was a low pressure trip on it that fired the

8 thing, tut in both cases, the level did fall, the pressure
- fell and vou got the trip.

10 But then they cut the blasted HPI off, which allowed the

11 system to depressurize on down further and go below

12 saturation pressure.

13 Q wasn’t the system already at saturation though,

14 because you had enough voiding in the primary system t0 hold
15 the pressurizer level up?

14 A Ne. Let’s go back and trace from the beginning

17 and do it sort of generically so we can be thinking about

18 either = about any PWR.

|9 You get a small break, and let’s take the relief valve

(8]
(]

inadvertantly opening as a prototypical case, because that

is procacly more likely than a small pipe break or a crack

r

in a pipe, actually.

n
n

e3 The first thing that happens is that the pressure Segins
24 to fall in the system as fluid moves out of the primary
25 system. The loss of fluid will be also reflected in a drop



'S5 21
1tCK

04

r WM

o 9 O w

188
in the pressurizer level, The pressure will be slower than
woulcd be the case in a liquid solid system.

In a liquid solid system, {f y>u vent the least little
bit, why, you have dropped the pressure enormously because
the compressiboility of water is so small.

But in @ system with a steam bubble in it, and that is
why it’s in there, the steam bubble will expand and tend to
nold the pressure up a little bit so the pressure will drop
Ll

Q-3 F¥-2
Nith a-;o&rﬁg«n& valve open row we have initially the

pressure falling somewhat, we have the liquid level falling

more slowly.

in the pressurizer. The high-pressure injection is supposed
to come on and catch you before you go below saturation.

If it does and if the makeup of water into the system at
the pressure, 16, 17oq pounds, wherever the trip points are,
equals the amount coming cut the break, you never drop the
pre ssure telow saturation in the rest of the system and you
weuldn’t get any steam voiding and you wouldn’t see that
spurious =

Q Is the leak througn the PORV large enough such

that the HP[ cannot equal or exceed the loss?

A No, it’s smaller.
Q At TMI=2, why did the pressurizer level come back

up again, wasn’t it the formation of voids?

A Sure.
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Q That happened before they terminated HPI?
A No, after.
Q I thought they terminated HPI because of the

pressurizer level rising. As a matter of fact, it went off
scale and the operator went over and turned it off, or
throttled {t.

A Ther« are liquid expansion phenomena going on
here, too, that complicate the situation, because if you cut
the power generation, and then there is still heat removal
going on out on the steam generators, why, you cool, a few
degrees cooling in the orimary system causes 3 little
contraction in the liquid volume.

Just the temperature coefficient ¢f expansion.

Q Whnich would tend to make the level drop still
lower.
A Mhich cdrops the level in the = in the BaW

machines, what happens when the pressure, when {he pressure
relief valve opens, you == the reascn {t’s cpened i{s you
have had a system heat up.

The neat removal on the secondary side has dropped a
little bit. You are in an impalance. The system heats a
little bit. The pressure goes Up.

You get the venting. Pressure then relieves., You are
supposed to drop back and get the relief valye closing, and

SO Cn.
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But in the more general PNR case, as [ say, the thought
was in terms of the small break analysis, and the coincident
logic was that you would get HPI injection and {t didn”’t
occur to anybody the operator would go around turning it
off.

And that you would then hold the pressure up. You
wouldn’t get = nobocy thought much abcut voiding. We
assumed pressure would stay up for a while.

Q Nothing in that explanation you have mentioned or
that prior analysis seems to address what you have described
and what’s peen prcviously'described to me as an obviously
Known phencmencn, that if the break occurs at the top of the
pressurizer, you will have pressure in the coolant system
decreasing, and you will have level in the pressurizer after
an initial drop going back up.

Thereby, potentially deceiving the operator into thinking
that he had more inventory in his primary system than he in
fact did.

A It wouldn’t go back up because of voiding
someplace else in the system and pushing some of the liquid
up in the pressurizer until ycu have dropped below the
saturation pressure.

Q Right.

A I[f you can, i{f you drive the high=pressure

injection system hard, and in most of the B3NW plants, you
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can actually drive against the relief valve.

And | think against the safeties, too, in some of those
systems, and you have got enough flow rate at tnat pressure
to keep the pressure up there,

If you do that, you wouldn”’t get the saturation
conditions ana voiding.

Q I am curious about that because it’s my definite
recollection that the TMI-2 scenario was one in which the
operator did not throttle or terminate the HPI until he saw
his pressurizer level go off=-scale high.

In other words, for whatever reason, if it was voiding in
the core or anything el *, I don’t know, you know far more
apout it than [ do, but it’s my understanding that for
whatever reason, that level went up and went off-scale high
before he touched the HPI.

And the HPI had come on.

A Yes. This was a pnhenomenon that he had
seen before. That {s, in previous secondary side trips

AWML NS
where in the B&W system, you don’t get the-neﬂtum scram but
you see if the system wouldn’t work its proolems cut and
ke2p online, he had seen before the relief valve opening.
And pressure drop, high=gressure injection. And one of the
things that he was keyed to do was to go and to keep the
system from going liquid;L;olLd by geing and tripgping his

HPI, clearly an {nappropriate procedure under the
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circumstances.

But, nevertheless, one that they had been through a
couple of times before. At least a couple of times before,
And that that initial surge in the pressurizer was not
due to saturation conditions but rather to the fact that he

was gettiry high-pressure injection at some hundreds of
gallons per minute into the system and hadn”t locst all that
much yet cut the relief valve.

Now, so he trippec his HPI and then, by virtue of not
realizing that the valve was open and he had a small-break
LOCA going on, he kept the darn things tripped off and then
the pressure went down to saturation.

Once that happened, then the pressurizer level no longer

is a valid indication.
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Q Let’s come back to coincident logic because that is
where the mschanical problem comes in, and you eliminate the
question of human error, at least human operator error. It is
more human design error, [ guess, That is a situation wnere
the E0CS will not automatically actuate until both level and
pressure reach a certain low set point.

A Yes.

Q Again. If it was obviously known that under certain
circumstances certain types of small breaks towards the top of
the pressurizer, level would not drop low encugh to actuate
that HPI and would instead stay on, wnile pressure did
continue to drop to the peint where you would want £CCS to

come on, that design wouldn’t have 2een approved, would {t?

A [ dJon’t think so.
e It would clearly pose & danger.
A 9r would hive had other provisions in it to deal

witn the circumstances. [ think the proclem was that we had
ot carrrisd the small breax analysis out far enougn, down far
smough in tarams of oreak size and in detail and on 2ut in
tims. And that we were making the kind of assumption that I
sutlined to you initially, that in the event of a oreax ~hich
w3as small e1ough so that you were wi:hin the capacity of the
migh=prassure inja2ction pumps, they would simply come on
cefsre you nad saturation in the systen, and keep ya2u at that

J0iat.
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_ And people Just didn’t think about the vold formation in
that context. If we had gone anead and, as we should have
done, clearly, and carried those analyses out In full detail
and for extended times, then [ think the kinds of problems
that we jot into at TMI would have oeen clear enough and
there would have been fixes all around.

Jow the supsequent actions of course have been to

recognize that condition and t2 take out the coincident

feature,
< Rignt.
A O that trip. [ must say, it is also prstty

frustrating, [ have read the Westinghouse report from Beznau,

which turned up here gquite recently, the first we nad seen it.
t is very straights it (s a very straightforward raport.

They had voiding in that system. They were at saturation

sona3itisns. They had voiding in that system. Pressuriler

level stayed up. Tell me wny Westinghouse wasn’t cright

anoush to figure out what all of that meant.

- See, to De honest, that is one of the cengral
things ==

A That is ysur zuestion %2 me,., [ am glad [ asked
firsc.

- Thnat is one of the central things that really

sothars me o2caus2 [ see an organization lik2 Westinghouse

jive a careful study of that gquestion and not perzaive tne
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gener ic safaty issues. [ see the NRC taking a look at that
design and presumadly approving it at some point in
connaction with Westinghouse plants, and [ hear people now
{ncluding yourself telling me that this phenomenon of level
nignh and prassure low is Dy no means a startling or new
phenomenon whatsoevar.,

[t just seems that an awful lot of very fine minds turned
on the problem at one point or another and didn’t come to the
solution. Now again, perhaps the best explanation for that is
sinply human fallibility.

Yau can’t be perfact, no one, no matter how long they
study “hese problems can come up with a perfect solution for
every one. That raises the problem then.

A [ thnk we can be a hell of a lot detter than we have
oeen in this case.

3 O¢ay. 3ut take A:stingnouse for example. As you
say, the destingnous2 Beznau report is thorough. Thzy have
charts, 3rasns, diagrams in that taing. Speaking Jjust as a
laynan | look at it and it appears to be a hignly competant
job 2f technical evaluation.

A Samehow they came out of that thinking, wall, the
operators nare recosnized -

(2Cess.)
(TAe resorter read the racord as requested.)

THS WITNESSs Apparently they thought that the
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cperators racognized the problem and dealt with {t all right,
and that other operators would, and they didn’t see it as a
difficulty. But [ have troubles with their having stopped at
that point =

MR, FITZGERALD: Excuse me.

(Discussion off the record.’

BY MR. KANE?®

3 Bafore we leave this subject, Chairman Handrie,

Mestinghouse has made a statement which had appeared in the
news>apers to the effect that in investigating and evaluating
tne 3eznau transient, Nestinghouse did not perceive any
jeneris safety problem to be involved in that transient. It
{s clear now that that was erroneous in lignt of the action
that the NRZ has taken sincs the Three Yile Island accident.
Doesn’t that fact, if it is a fact, assuming that Aestinghouse
is zarrect in that statement, doesn’/t that {ndicate that this
whol2 reperting system for osperational experience is sup ject
ts numan failings and that those numan failings can well
result i1 missing important things on occasion?

A They have, [t has. The answer is yes. And it has,
3, KANZt Let’s have this letter from, or
nemorandum from ‘r. Hanauer to Commissioner Gilinsgy with tne

attachment that we hava been discussing ==

3. CHOPXD: Alresady marked in the Kennedy

Jeposition.
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amn I MR.KANEt | wasn’/t sure aoout that. Let’s have tnis
CRAIC P markad as the next exhibit in order to the deposition today.
3 (Exhibit 7 identified.)
4 BY MR. KANE?
3 2 Chairman Hendrie, on Sunday, April 1, 1979, were you
) involved in the process of President Carter arranging to go

i to the Three Mile Island unit 2 site?

3 B I was not == no, | was not engaged with the
s arrangements for the Presidant going to Three Mile Island.
19 Q On that day, Sunday, April !, wers you concerned

1 about tha explosibility of the hydrogen ductole?

12 A The possicility that there had been oxygen eve'ving
13 up into tnat ouoole, and the possidility that the mixturs

|4 aiznt be approaching a flammadle limit, had oceen a subject of
13 rising and falling concern 2ver since Fricday merning for me,
15 Jne of the first things that occurred to me in the cours?

1 af a series of very rapid and, sometimes harried conversations

Ii. #ith staff memoers as soon as [ got in on Friday morning, wnhen
| [ learned 2osut their oelief that the cors was extansively

29 damaged and the determination that there was 3 aonconcensanle
el 5338 volume in the primary system, it obviously had to pe

22 Aaydragzan, and [ began to wonder how scon, if ever, we wou ld

23 Aave proolens with oxyjzen avolution.

24 ! could rememoer that PWRs in fact operate with 3 nydrojen

23 overaressur: on the volume Zontrol tank, or in a Aastinghouse



55.22.06
amn

CRAIGC

~

&

198

systam, or whatever corresponds to it on the others. You get
yor-.

somathing like, I don’t know, 20, 25 CCFAhydroqen dissolved

per liter of water or something like that. And {t suppresses

radiolitic decomposition, or rather, what it does is to cause

the nack raaction to go fast encugh so you get no net

evolution of oxygen.

And 1 kind of thought that ought to De holding things down,
put 1t was something that I asked the staff and [ think my
sarliest request to them, as best I can remember, were —
would have ceen Friday morning at sometime. To get somebody
started calzulating what the net evolution rate mignt be, and
what == and also somedody to lock into what high=pressurs2
flammacility limits were.

[ could rememder very well what the approximate limits were
4own arsund atmospher ic pressure, because [ had done a lot of
work on hydragzan in containments yeaﬁrg;tore. And [ couldn’t,
[ didn’t renamoer any strong 2sressure dJdependence 9 the
flammability limit, cut obviously wanted {(t checked.

Ss aver Sriday, Saturday and Sunday, there were 2 saries,
sart of an iterating series of calsculations 2nd an aver
expanding circle of experts throughout the country who ware
suciad ints srying to astimate wihat the evolution rate, it
any, might 2e. And {t went throusgn, and what the flammacility

limits were and wnat the pra2ssure surges would be and so ¢n.

And thes: tnin3s went through cycles. And the cycles
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seemed to approximate the following. Late svery afternoon,
why, it would look as though if there were any, {t was some
days away to a flammable condition. And that position would
sort of holc nore or less through the evening. And that would
oe aretty jood.

And [7/d come in the next merning and the first set of
reports that had come [n is that overnight calculations had
changed that and {t now looked worse. Then we would go
through 3 cycle of, you know, are we on the edge of having a
flammable mixturs in the vessel, in which case the ballzame
sort of changed leads.

Q Nas that the situation on Sunday?

A [ was that way on Friday. Midafternoen on Friday I
got the first oxygen numbers odack up and [ didn’t like the
looks of tham. Then they seemed to say, well, no, that’s
aroocably very conservative calculation, so there ars mors
days. Then Saturday morning, no no. [t looks much closar in.

3y Saturday nizht, why, it had jone Jown again. And
Sunday morniang it had gone up again.

59, and in fact ! think, Judging oy what [ have read of

«r

ne transcripts on Sunday, why., wnil: [ was down on the Tarase
Yiles site, why, the Commissioners us here ware naving 2
session adout {t.

Ne were vary czoncernad adout it down at Three Yile.

») Jid you think on Sunday tnat the President was 30ing
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CRAIG 2 B No, but I thought — but thers was a time Sunday
3 morning when it looked like we were getting — mignt De
- jetting awfully close on the masis of some calculation as to
) the flammaoility limit.
5 Q Did you {ssue any warning to the Ahite House or
7 anytning like that? It jJust doesn’t sound like the kina of
3 slace whers you want the United States President to De.
? B Or anybody else’/s president for that matter. No,
19 mecause by the time we got those results — let’s see. Ahen [
1 went down in the morning [ picked up Roger Mattsen out at
12 Bethasda and some communications gear, and we headed then

e

13 down, ar headed up toward the Three Mile site. And Roger nad

A
14 status.
12 [ had asked him %o zet the latest on the overnight status
i3 and ne’d gona sut early to the response centar to collect
1 that. And it looked, let’s see, [ don’t remember wnat the
s Aumpars wers., 3ut it looked 2s though we were still away
17 away. [he Presidaent came in. [ 30t there, must have gottsan
22 taer2 in the neighborhood of 113130, Went inmediataly, after
2! shecking in at the HRC trailer there at the visitors center,
2 #hare the 2mergjency operations command sost was, [ then went
23 {mmediately down to the airport to see if I ougnt to stand oy
24 for the Presidant or not.

23 And tur=med out that the Prasident wanted to meet with
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Harald, and in 3 very closed meeting.

So he and Poger “Yattsen did that. And 1 then went back to
the trailers. And it was sort of after the President was in
and aut that these series of further phone calls from Bethesda
came through and said, you Xnow, we have got — we have
enlarged the circle of experts Dy one more increment on the
radiﬁs and jathered {r, another group. And this makes it look

oad.
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rc CK I Q So, up to that point, you weren’t that concerned

2 on Sunday?
3 A No.
4 Q You did not feel that the President was going inte

3 a highly dangerous situation?

) A No.

i Q Okay.

3 A And furthermore, aven in the control room. you are
y a long way away from the vessel, and if you are going to

10 nave hydrogen—=oxygen mixturs, my feeling was that a good

1 oplace to keep it away from ignition sources is in a, you

12 know, in a wet vessel.

13 Now, latar in the afternoon, there were some things that
14 came thraugh that Boo Budnégz. B-u-d-n-;:t-z. who i{s in the
13 research office, had gotten called into nim that there was

15 the possibility of ignition even from Jjust slopeing of the

14 water at the interface. 3ut that was later on.

13 S0 ! wasn’t concerned about a pressure surge while tn2
19 President was there. 3ut later that afternoon, why, these
29 concarns bSezan to came through again from 3ethesca and

2l looked worse.

22 Stello, packed oy Matt Taylor at the site, was strongly
23 of the pDeliaf that the overprassure was kaeping cown the
24 decomposition, and nad calls out to the Naval Reactors

23 Laooratory in Bettis, who come close to knowing wnhat thers
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is to know aocout the subject and Cappel and GE and maybe
some other places and [ had a couple other places out.

By latish afternocon, why, it was clear tha* we had been
chasing a myth. That, in fact, with the overpressure, you
weran’t getting any net oxygen and never had.

Q On Friday and Saturday, how seriously did you take
Roger Mattson’s warnings about the oubble?

A Aith regard to the oxygen problem or more general?

Q [ guess more general. Both the possibility of ar
explosion and also the possibility of the oubbls expanding
and uncovering the core?

A Lat me talk first apout the oxygen problemn, since
[ may very well hnave been the generator of that ghost that
haunted us for three hard days there.

I had the feelin3y from the time the first results came
in, which surprised me at the size of the oxygen evolution
rate they were reporting, ! had the feeling that there war?
eithar errors there in the units, or in the calculations
that had been done or something, Decaus2 it sounded to 72
much too hizn.

And I told them to 30 on and, you &now, e2xpand their work
on it and try to firm it up. And [ pretty well felt througn
the three days, although it was clearly a suostantial
concarn and subject of a lot of conversations with the

commissioners because [ told them acout it, [ think adout
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rc CK | midday, my concern about midday or ther2abouts on rriday.
2 So, it was .he suoject of discussion before the
3 Commi ssion very extensively.
- My feeling kepot bDeing that we still nhadn’/t gotten our
- hands on an authoritative rasult and that it Just smelled
5 like one of those scary preliminary results that you on’t
i want to 30 off and take actions without knowing a '.ttle

3 petter. Okay. Now that i{s about cxygen.

- On the more general subjects, Roger’s concern apout the
10 oubble and what it meant for cooling in the core and how we

| were going to get down, get the bubole out and get the

12 system down t- cold shutdown sooner or later, that was a

13 matter ooviously of concern to me and subject of keaping

14 sretty close contact with the staff, including the peopl2 at
13 the site.

1 3ut the machine, after all, had gone through its violant

|4 evelutions in about the first 13, 186 hours on Nednesday, ana

13 nad oeen staole in the condition with buoble at 1000 pounds
|7 at aoout 230 Fahrenneit for, well, ever since Aecnesday,

2) sundown Nednesday.

2! Hare wa were on Friday, tre afterheat was now

22 suostantially dom, so that if something untoward nagoened,
23 we would have longer times ocefore we bejan to g2t

24 substantial core melting. The heat rata2s ars down.

2> And my feslingy Friday whan Roger was talking aoout taz
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unsettling aspects of the whole thing was one of, steady
now. Let’s not panic ourselves into unfortunate and
precipitous actions.

The machine had b-en on an even keel after its first
transients and the core damage has occurred. Ne sort of
hour by hour are improving our ability to keep the pump
running and i{mproving the status of the plant in that
regard., Let’s keep it right there and nobody make any moves
until we know exactly where we are going.

And the c¢concern, then, was, okay, you have got a power
failure, or the pumps trip out on you. The running pump
trips out and you can’t get another one started, and you
have to start an evolution on to another cooling mode.

My fealinj was that, if that happened, we would nave a
number of hours 2efore any fission products could come out
{f it went sour, and would have time to evacuate people
around the site.

d [t I could =

A And that the situation, while very serious, and I

did a lot of sweatingy and not much sleeping for three or

four days.
3 [ can well imagin2.
A Navertheless, was not one in which I felt we ocught

to start taking, oh, moving people out sr start som2

svolution with the machine. In particular, [ was rather
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concerned that Met Ed not get ahead of us and start
anything.

And talkad to — [ talked to Bob Arnold up there Friday
morning, both to check on what in nell he thought he was
doing ~ith the waste gas releases and what the nature of
those was. And also to make sure that he understood that
thers wasn’t to be any fooling around with the machine
configurations, change of mode or anything w{ thout our
concurrence.

Unless, of course, you know, the macnine went sour and it
got to be an emergency, in which case they would have to do
what they could do.

Q Two things on that before you go any further,
Chairman, bacause in these responses you gave, all kinds of
questions come up.

Nith r__,ard to that waste jas releases, tnere had oDeen
some gquestion about whether or not that relsase was
authorized in advance, or at least was disclosed in advance
ta the NRC, to someone within the NRC,

As far 1s you know today, was that release aaspraved in
advance oy the NRC?

[ don*t know.
Nas it disclosed in advance to the NRC?

I don’t know.

o > D >

Ocay.



55 23 06

rec

CK

LN

(S 1}

207

B Ahat is clear {s that [ didn’t know it was coming,
and | didn’t know it was deliberate on their part until I
talked to Arnold.

Q He told you it was deliberate? Because there was
some question about that, too.

A Let me not say that. Let me think about that a
minute. But let me come back to that, about what Arnold
told me. I didn’t know about it and [ didn’t know it was
deliberate until later on.

Harold Denton didn’t know that it was deliperats, I xnow,
pecause ne told me when Floyd testified before you people
and said he had ordered it, that he was pretty darnad
surprised.

When [ say [ don’t know whether we were notifiesd or
agreed to it, there were NRC people down there in tie —

Q Sontrol room.

A In the control rcom and around the site. And
since tnere are all tnese investigations going on, [ havs
not gone in for myself to try to find out. I thougnt tais
would all work out in your investization and ours.

And [ can’t oe sure, but what the shift supervisor didn’t
say to an N3C person who was thers, look, we are 30ing to
have to do a little venting nere, and the N3C person, [ am
not sure that that didn’t happen, and [ am not sure

persorally that the NRC person didn’t say, well, y2u Xnow,
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r¢ CK ! {f there is no other way out, [ guess we have to.
2 So, I have to say [ don’t know.
3 Q Under those kind of emergency conditions, in your
3 rolsa as Chairman of the NRC, should you be notified of that
- kind of thing in advance and be called upon to approve (t or

s disapprove it before anything is done?

! B [ am i{nclined to think.that that may be getting a
8 trifle too fine an operational — even though it is raissd a
’ nell of a lot of flap, may be getting to be too fine an

19 sperational point, to have the system inoperzble, that is,

1 not allowing anything, anybody to do anything until the

20 12 Chairman of the NRC makes up his mind.
< 13 I expect that is too far away to 3o to get ¢learance.
2 14 3 3yt that is not what [ was talkinj about. We ares
13 taling acout a specific itsm, that is, 2 significant
135 ~alease of radicactivity to the outside environment, the

14 1290 millirem ¢loud or plume that resulted hare was one

13 #hich was a cause of some alarm.

| s B Yas.

2 3 3efare that kind of releass {s permitted to take
2\ slaca, assuming it was done deliberately during the course
22 2% an 23czidant, snouldn’t somecne of your stature within tne
23 MRS pe callad upon to pass on that?

2+ A [t depends upon the circumstances. My

2 under standing i{s that Floyd also claimed that he aither nad

26 5 ds that, or there would Se worse things.
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Q [ ses.

A And he had to do .t when he did {t. Now [ can’t
tell you that I know that is what he said. But [ seem to
recall that. The general proposition of who ought to De
authorized to order what in one of these emergency
situations, in my view, depends very strongly on the
circumstancas and the availaocle time. [f, for instance,
the machine is running along stable and that one main pump
goes off, tney immediately try to start another pusc, They
can’t jet it started, WNe are now on a track that may lead
to a lot of trouble. They can’t be calling Washington,
D.C., to find out if the Chairman of the NRC — and
axplaining a2verytning to th: Chairman and see wnat the gJreat
nairman thinks. They have jot to do everything tn2y can do
and do it as fast as they can. 3o emersency situations
whisn reguire urgent action, the cdecisions will hav2 to oe
taken oy the most knowledgeadle people immediately in
~ommand of the situation. And [ think that is going to Oe
true also, and always be a feature of these things. So
depending 21 whether this waste gas relaase was something
tmat could very well have been delayed and discussed, or
#hether it was, in fact, an urgent operational situation,
the answer to that kind of sonsideration would determine my
answer %o whether it was rignt or wrong.

q All riznt.
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B Let me go back for a minute and repair the

sugge stion that Bob Arnold told me it was deliberate. [ am
not sure that he did., He told me that there had Desn
relsases between something like, oh, 7 and 8 o’clock to
relisve the ouilding pressure in the waste gas system, to
aveid any possioility that ruptured discs might ¢o and then
have a much more serious release. And [ don’t recall
whether ne said those were cdeliberate or not.

Q Let me jump to something else. Did you tell
Sovernor Thernburs3, on Saturday nignt, 4arcn 3ist, that the
Assoc iatad Sress story concarning the hydrogen oubole was
erroneous?

A I think [ probably did. [ spent Saturday —
for a periad there on Saturday, [ can rememoer calling one
of the civil defense directors in the area a couple of
times. And | daresay [ called ths JSovarnor’s office. But
[ don’t rememder specifically.

3 Nas there something erroneous aoout the Associated

Prass story on Saturday concerning the oubble?

A Yas.
a Wnat was ~rong thare?
A Anat had nappened was %that, in spite of our

resclution to let Harold Denton speak for us at the site,
tnere had got to oce such 3 crowd of oress people, media

peogle at the response centar .. o<inesda that Frang
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[ngram said you have to say something. We wers out there
on Saturday. You have got to go out there and somenody’s
got to say something =—— and (it seemed — or they will tear
the ouilding down, and [ can’t afford to have the building
torn down. And so [ volunteered to 3o and do the duty.
Q So did you conduct a press briefing?
A I had a press briefing.
Q That was on Saturday?
A It would have been, I think, early Saturday
afternocn, as [ remember.
MR. DORIEs About 4 Saturday afternoon.
THE WITNESSt Was it that late?
WR. DORIE:s ! thought it was fairly late
afternoon.
THE WITNESST The days ran fairly long, so 4
2.m., was = now at that press btriefing, [ attempted to
answar questions in a pretty straigntforward way and not,
you know, shilly-shally adout the possioilities. There
was a line 2f gquestioning. [ have 30t a transcript of that
thin3. Thers were gquestions along tha linet "What aoout the
Aydragen Sudole? What are you going to Qo with it2" The
answar was, "Well, we are not sure at the moment. The taing
{s to stay where we are, not make any false moves until we

determine tne best way to g2t it out of there,”
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B8Y MR. KANE:!

Q Anile we are on that, you did make some remarks
that afternoon about the explosibility of the bubble?

- Yes, there were sort of two lines of questions
that [ recall in particular. One of them had to do with,
well. would — If you decided to take cartain steps with
the machine, would you consider that, woulc that De risky
snough so you would consider evacuation,” and the answer was
clearly. "Yas." There was some discussion then that went
off on tnat train. There was also discussion aoout, “Is
thers any chance that it could explode?"

There was a.so some discussion aoout how many oudoles
there wers, pecause there had oeen a pravious — that
morning, [ tnink from Harold Jenton’s press confgronco.
there had peen confusion over how many dubbles and which
oubole who was talking aodout. And [ attempted to make clear
that there wvere, in fact, two oubbles in the primary
systam. The one in the pressurizer Ddeing maintained oy the
aressurizer neatars and into> which some nydrogen was
coming, and also we thought then at least one bubtcla in the
reactor vessel. And the hydrogen might also de in some
other places in the system.

d Wnat do you think now of your remark during that

prass confareance that an evacuation cut %o 20 miles mignt De

considerad?
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Do you recall making that remark?

R Yes, that was in connection with, “Well, if things
pegin to look bad, would you consider an evacuation?¥ And
the answer was ooviously, "Yes, evacuation — that the
possibility of a precautionary evacuation In the event that
we find we nave to make an avolution, and we are not dead
surs how it will come out, is certainly something we would
consider recommending to the Governor.”

Then the guestion was, “Well, if you had to evacuate, can
you give us some idea how far out you might go?" And I
srocably reached a little far, but said, “Well, it might De
as far as 20 miles."

Then Deoole wantad to know what aoout Baltimore? what
apout WNashington? And [ told them not to worry aocout
3altimore and Masnington.

*) Far the benefit of the people on the Presidential
commission Staff, wno are working on the puolic information
aspasts of this matter, do you feel today tnat thos2
soMments you macde on evacuation and on explosibility of the
ocusole an Saturday, 'larch 3l1st, was an effective way of
dealing with the puclic information obligations you had at
that time?

A I don’t know, I[t’s a very serious and difficult
questisn. On the one hand, you have the ursent need to

sceag factually. P20ple have a right to know what we think
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owCK | we know. On the other hand, those reports, the comments
2 that [ made, which I think in their entirety, had they Deen
3 presented to any memober of the public, wouldn’t have excited
B undue unrest, began to appear very soon aftar that in ths
3 form that the Chairman has said the mac?ﬁgg's going to
3 explode. And that everybody within 20 miles is in peril.
i And there was a hell of a flap up there that nignht.
38 Now, if things that you think are factual statement of
7 circumstanca are going to g2t treated that way in the media
13 and are goinjy to cause public panic, as was the case in some
8 sarts of Pennsylvania that night, then {t’s a very serious
12 puolic interest question wha2ther you ought to De as
13 forthcoming as [ was trying to be. And [ think that is a
1+ suo jact that i{s worth some thought.
13 [ don’t «now how to deal with it. [ would welcome
13 sugzestions.
17 sar the oenefit of your punlic information people, let me
I3 add, there were a number of times during that first week
9 when | despsrately wished that [ had a group, small group of
2 accredited corresoondents wno knew what 2 reactor was, U?I
2l peosle, AP p20pla, television people, press people, who «new
2z what a reactor was, who knew what the NRC was, who <new a
23 little oit 2ocout thes outlines of reactor safety, had a
24 1itsle oit of technical back3yround and Sould understand some

25 af tae tacanical language, to whom cne could sit down and
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2 and who could then pe countad upon to present to the puplic
3 stralghtforward factual accounts, not leaving out ;h:_u_
B caveats and the necessary supporting details that help provide
3 a reasonabls background.
$ 3ut, I don’t know. It is a problem. We try hers to say
7 {t minute by minute like we think it is. We try to be open,
3 and to say, let everybody speak up. And — but clearly when
v you get situations like Three Wile Island, then that kind of
19 openness by the agency and its people has the potential, by

1 virtue of misunderstood reports or resporters, sort of

12 misdirected summary of what’/s been said, has the

13 potential far severs, bad effects on the pubnlic. You know,
14 [ tnink a larje part of the numan damage from Three Mile

13 Island 2 in that area of Pennsylvania {(s a psychological

15 strass damage.

1 And that in turn flows in part fram the nature of the

13 resorting which in some places and some stories and on the
P part of som? news corganizations was, I think, aoout as 3ood
2 as ysuU could have hoped for, bDecause we weran/t, you Know,
21 we didn’t — weran’t in a position to tell everybedy

22 averything they wantad to know either.

23 As I say, we didn’t know. But on the part of some other
24 srsanizations, was really wild. Some of the small radio

23 stations would take these things off the press wires whizch
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were in themselves incomplete and not see summaries of what
a NRC person had said, be it Dudley Thompson the day bpefore,
Ed Case later, the day after [ had my press conference. And
some of these little racdio stations would pull those things
aut and Just go on the air with Just_(;ggrant
misrapresentations. Not deliberately, obviously, but

they Just didn’t understand and they were playing the

sensational side.
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3 Did the .Nnite House force you into closing down
the Sast-West Press Center on Saturday nignht, March 3ist?

A No. 1 had some discussions on Friday afternoon
with Mr. Powell, the President’/s press secretary, in which
ne cointed out the perils as a public information sort of
operation of trying to run briefing contors“;;Vsovcral
olacas, geographically separated and i{nevitanly with the
people not aole to hear each what the other was saying and

50 ONn.

And he recommended that we considar deciding

hwhcthor Betnesda, or Denton, at the site, was the bast

place.

[ recall we discussed it a little bit and agreed that
Denton was in a better position than we were up here becaus?
af some of the communications difficulties, and we agreed
that indeed, it would be desisadle to try <o concentrate the
soint of supply of pubdlic information down there at the site
witn Harold Denton.

[ also, either, [ guess it was ~riday nigat or Saturday
morning, [ talked to the Met Ed chiefs saveral times during
the day. And in one of those discussions, probably Friday
ni3nt, suggested that in the circumstances, they mignt w~ant
to give up their sress criefing and let Harold speak for tne
situation.

3ut it was a discussion, Yr. Powa2ll was concernaed
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precisely aocout the panic side of {t creating an unnecessary
unease, and perhaps even panic down there. And our
discussion was in the nature of recommendation, you Know, of
his view of a reasonable way to run it, and discussion of

that back and forth.
And [ concluded that that was indeed a good idea. Than,

of course, the next afternoon, in response to the press
crowd at Bethesda, [ went and breached my own determination
and regretted it the rest of Saturday evenirg.

Q Mas Ed Case spposed to shutting down the Zast-nest
Press Caenter?

A [ really don’t know.

Q My did you not meet the press before Saturday
aftarnoon in connection with TMI=2?

2 I think because I spent most of Friday with a
talephone stuck in my ear. <Zither that or sprinting — I
nad %o go ud to the White House, the situation room there,
in the early afternoon.

3.t mostly because [ was just stuck in here with a
telaphone in my ear.

- So you were Just too committed to cther things.

A Yas., ¢t was too much, mush too much a matter of
trying to catch up with the operation, let alone stay on top
of it. And [ had Jjust tco much to do.

3 [ wanted %o ask you a few juestions about some of
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the svacuation recommendations that were made by you, or the
discussions about evacuations that you had with Governor
Thornburg. The transcripts and tapes we have show that at
10107 on Friday morning, March 30, you recommended to
Governor Thornburg that pecple stay indoors.

- Yes.

Q 8y that time, as [ understand it, Harolc Denton
had recommended a formal evacuation.

B fes.

Q And [ am curious as to why you did not deem (%
advisable to follow that advice, instead were talking 2p00ut
simply having people stay indoors at that point.

A Wall, my discussions with the staff that merning,
I guess som2 of which are recorded in the Commission’s
srans ripts cecause they would have oSeen on the speaker
anon2, Sut there were others that were direct to people out
at 33thesda, seemed to make it clear o ne that, with regard
tn the mac~ine situation, tne reactor configuration was as
{+ mnad ocean for some time, since sundown, dednescay, that it
qadn’ ¢ changed.

That if anything, the machine situation was more
#avorable, ocecause the afterheat was dying out all the time
and secauss the =— sort of %he maintenance sork on making

surs that another pump could be started and so on had gone

aha3d,
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They’d gotten a lube oil pump, were working on it to get
it in shape to start. So the machine configuration was
better. And barring an abrupt change in that mode of the
macnhine, the reactor, that is, the stuff inside containment,
looked in the circumstance in decent enough shape.

fhere had been these bursts sarlier that morning from the
waste gas header. There was the report of the 1200 MR per
hour dose rate in the plume immediately over the plant vent.

But in part, that was inferrsd by ratioing an alleged
relaase rats, curie per second release rats, with a previous
day’s allegad release rate, and dose above. And, in fact,
when I talkad to Arnold a littls later that morning, why
nis helizoptar had oceen measuring, on, something in the 3=,
400 YR range2.

Sven at 1200 alleged, th2 off-site doses were going to DBe
down in the few tens at the most of the MR range, dy the
time it 3ot down to surface level and off-site.

Syrthermore, Dy the time I jot 2annld of the situation, a
litzle aftar 9:00 o’clock, the releases nad apparsntly, at
least tenporarily ceen stopped.

So taat what we had had ~as 2n enission of a3 limited
amount of material which would not lead to substantial doses
s ff=3ite, i.2., substantial in an accident sense, and not
certainly uo to the SPA evacuation protaction action

guidalines.
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That the rslease had at least temporarily been stopped
and there was some prospect of holding it, although there
was worry tnat they would have to vent again in some hourse.

Or that it would vent itself again in some hours. So
here’s this cloud which has been lofted an hour or two
oefore. Is now cut off. Is moving gently northward.

And if there was one thing [ didn’t want to do, it was to
have exposed people in that quadrant to the whatever dos2
derived from it, as [ say, the measurements and projections
Wwer2 not at very larje levels, and then move them on out so
they could zet it again.

So that it seemed to me to make —

< Satter to stay indoors?

A Yas, it seemed to me that much the best thing to
do, nsarticularly in view of the very erratic naturs 2f the
resorting and what was going on and so on, it was really
very harum-scarum gorts of limited oits and pieces of
information that didn’t tie together.

Jobedy saemed to have a consistant story and so 2n. It
seemed %o m2 Dest to say, wait a minute, The best thing to
do is the people off=-site ani in the area, why don’t they
stay indoors this morning and in a little bit, we will get 2
cet:ar nandle on thing.

Then we cin see where we 3o from there. So that was the

*

initial reaction. [ recognizad tnat the staff had gone
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ahead and recommended a recommendation out it seemed to me
tnat their reasons for doing so were less a valid set of
good information that would support that than Just general
concarn over what was going on.

And | was worried about beginning to move people around,
both with regard to the thing I had mentioned, that is,
moving them into 2 place where here comes the cloud again.

You know, they’d Jjust — {t’s Just gone over them and now
we avacuate trnem and they drive away from the site and get
ocack under the cloud.

And, also, the risks that are inevitable when you try to
make a rapid evacuation. You are bound to jet some mishaps
and thers {s always a human cost involved in evacuations, soO
it ssemed to me very prudent to Just hang on there a minute.

[+ didn’t sound all that bad to me and it didn’t sound
like the prudent thing to do to evacuate. And the
Jovarnor’s infornation, when [ talked to him at that first
time around, his people wer2 saying, you Kknow, what
syacuatisn? You kXnow, what are those nuts up to in

Masnington?

- nad 2 cettar tie to the site at that point than [ cic.
< On the other nand, oy that time, Harold Janton was

an=site, wasn’t ne?

A N9, no, this was 10100 o’clock in the morning.

4arald dicn’t get tnere until aoout 1:0C - clock or a littla
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> All rignt.
A I talked to the Governor again, it must have Deen
what, about 11830 or something like that?
WR. HASSELL® About 118307?
B8Y MR. KANE®
Q That is the second one we found on the tapes, at
11240, on Friday morning, March 30, you again talked to
Governor Thornburg and at that time recommended a five=-mile
evacuatisn of pragnant women and pre=school children.
A f2s.
Q Did you come to the decision that you should make
that evacuation when you received a note from William Dorie
concarning the fact that Harold Denton had again razommended

evacuaticn?

A No.
< No?
A TAnat recommendation sort of = not a compelled =

the recommendation was that the Sovernor sugges®, not order,
out suggest that pregnant women and pre=school ¢nildren who
could resasonably leave the area mignt te well=-advised to do
so, out to a range of five miles.

Tanat was the naturs of the recomendation. And that
derivaed from some discussion that [ had rad with the

Commission, in which that sart of limited action with regard
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to the most sensitive zomponent of the population, most
sensitive to radiation, was something that [ can recall was
discussed, Commissioner Bradford recommended and said it
sounded like == ! can rememoer him saying, well, you know,
what would we do if we had a good friend and his pregnant
wife and smal' children, you know, in Middletown and we
weran’t Commissioners?

And it was made, the recommendation was made to the
Governor. [ think the Governor’s own people weran’/t very
tond of it. But the recommendation was made to the Governor
in part because we couldn’t discount the possibility that
thera would oe more of these waste gas releases.

And that people who could, pregnant women and pra=scncol
¢ids who could rsasonaply l2ave the area, had transportation
and didn’t nave 2 strong reason %o stay, it might De Jjust as
well to Just avoid the = even the small incremental

axd0sure to these people.
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Q Did you have any significantly new knowledge at
11140 that you didn’t have at 10t07 on Friday tnac'l;E“ZB—“
this recommendation?

A 3y that time [“d talked to Arnold, had a little
pettar handle on now it lookad from nis standpoint. Had
talced a number of times with staff people, the information
on the morning releases was firming up a little bit, and the
data that was coming back on off-site dose rates was indeed,
you <now, down. Oh, there were a couple of places clese=in
that got around 20, 20 MR per hour or a little it aocove
that.

3u* for the most part, the lavels were down and there
nacdn’t = [ don’t tnink oy that time there nad oeen any more
Juff releas2s. And [ had a chanc2 to get a little petter
nandle on the situation. There was also a conversation in
whiza I triad, I think, to outline a little more for the
3ovarnor what we thought the machine situation was and what
the possipilities wers. He wanted to know, you know, well,
4n3t can hapgoen from nere? What do we need to Se preparad
for?

Jne of the things [ wanta2d to tell him was that, althougn
we ware not rscommending that he considar at that tine any
jenaral evacuation, that surely Civil Dafense pecpl2 ougnt
to ne on alert.

- Nare you informed 2y riilliam ODorie before you
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made that recommendation to Governor Thornburg at 11240 on

friday that Harold Denton had again recommended evacuation?

A [ Just don’t remember.

Q All rignt, fine.

A And | don’t recall that being a factor in my —

Q I see Mr. Dorie shaking his head behind you, sc he

soviously agrees with your recollection.

THE WITNESS! .Do you rememoer giving me a note?

MR. DORIE:t No. What you have, what we turned
aver to the commission was a scratcned note that Tom Giboon
nad written. I don’t know where he got that information. I
would not have, and 2e in a position to, make a
recommendation of that kind to the chairman.

Y. KANEs It was my understanding it was a note
that simply recited the fact that Harold Denton had again
recommended esvacuation, som2thing to that effect.

T4E WITNESS: If I would nave gotten it, [ would
hava disregarded it because I had ceen talking with Harold
Jenton off and on since $:00 o’clock in the morning, and
would have ragarded my conversations with him as a nore
autnarisativs sourze of information than a note. And I
couldn’t =— If I nad had a note, it might have related to
the sarlier one which [ had alresady dealt with.

3Y MR. KANE?S

Fine., At 334] in the aftarnoon on Friday,

(W)
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Marcn 30, you again had a conversation —
A Yes, called the Governor again.
Q At that time you stated to him that it would oe

avacuation. At that time in the aftermocn, did you have any

significantly new knowledge that you didn’t have in either
of the prior conversations with Governor Thornburg?

A Only to the extent [“d had that much more time to
talk to an assortment of staf“ memoers and had a Ddetier view
of the machine. The reason [ called him in nid=-afternoon,
as | recall it, was a feeling on the part of the
Commissioners, and that includes me, that we ought to try to
£i{1]1 the Governor in as best we could on everything we Knew
acout the machine condition.

And I nadn’t, there hadn’t been an extensive discussion,
all that extensive a discussion before. S5o as [ rememder
it, a good part of tnhe reascen for tnat call was to try to
make sure that he uncderstood the various aspects of the
nacaine condition, particularly the == with regard to
the possivcilities tnat, A, something in the stable sooling
node we wers in could 3¢ bad, in which case you would De
srecipitatad into an action situation, and might want to
nake a precautionary evacuationi and, B, that it was
possiole that, down the line when we figured out how Dest t

set the cuzole out, that we mignt conclucde that our Subole
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removing procedure had some questions aodout it, and we might
want to do a precautionary evacuation while — and have
peopie out of the area while that was going on.

And the Commission, as [ recall it, felt that he ought to
understand those various conditions. And as I recall, we
got on a speaker phone and he had a number of his starf
people theraz with him. And I can rememder answering as best
I could questions that a number of his staff people had. It

apparently was a group around the speaker phone there, Jjust
' pa-

ashrsre here on that occasion.
3 At the time you were making these recommendations

to Governor Thornourg, did you now how many people were
residing {n Yiddletown?

A [ think not very accuratsly, if at all. [ know it
is not — you know, knew that it was not a large — not a
lar3s city. 3ut [ don’t recall — [ guess the transcripts
would reflact whatever [ thought [ <new or people told me at
the time.

< Jid you hava any specific knowledge as to how many
pecple would ce involved in a five-mile radius, ten=-nile
radius, 20=nile radius, something like that?

A You know, I don’t recall at tnis time. Agzain, I
think whataver the transcripts of that sort of period in the
aftarneon indicata, are much DSettar than my recollaction.

p! Az the time you had these conversstions, 2dig you
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have any familiarity with the terrain over which the persons
would have to move in the event of an evacuation, at various
radii around =—

A Not in detail but in general. [ have been to the
Three Mile site. I was on the Three Mile site opefore even
one, back when Unit | was for construction permit

reviaw. And you know, [“d driven tarough the Harrisburg

area a few times.
Q Nere you familiar with access routes and times for

avacuations of varying distances when you were having those

zonversations?
A No.
» Nare you familiar with the provisions of the THI

samergency plan at that point?

A 4o, otaer than knowing that it must have had i{n it
at laast the required provisions under Agpendix E and the
staff reviaw at the time that it went through, which would
nava coverad contact with local autnorities in the low
Josulation zone and that sort of thinge.

» Ware you familiar at the time of these
~anvarsations with the provisions of the Pennsylvania
Zmerzency danagement Administration 2mergency plan, or ta
Pennsylvania Bureau of Radislogical Protection emerjency
slan?

A No. [ =ma2d some discussion with those, aocout
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those, with the Governor. But that was not until Sunday

night when I was in the area and went up to see him.

a On Friday, March 30, you spoke to President
Cartar. Did you have any discussion of evacuation with
President Carter at that timev

A I reported the situation of the machine, the
releases, wnat seemed to be the dose rates and what my Ddest
assessment of the situation was as of that time. That would
have been acout 10330, I guess, aoout.

And I told hin that I had talked to the Governor and had
recommended that, for the moment, deople stay indoors, that
thers did not seem to me to be a need for a general
avacuatisn. ANe then discussed some of the problems we were
aaving. [ told him particularly, he wanted to Xnow what
=auld he do to help. And I told him we were having savage
communication prooslems and that we were trying to improve
them and get 2 hold of the jhone company and one thing or
anotner.

And Ae said "dNever mind tnati I/1l put you in.ousiness
with my White House communications seople,” which was an
snormously nelpful step. H2 also said that he falt that we
should have a senior federal officer on the site wno would
soeak for tnhe Federal Government and for him, and wanted to
know whom [ racommended.

And I %914 him ! already nad a man packing nis 2ag wno
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was the best person in the U.S. for it. His name was Harold
Denton.

Q Okay. [ wanted to ask you about that. Why did
you assume the responsibility for recommerding evacuation
ratner than leaving the matter to Harold Denton?

A [ juess primarily because after the staff peoplse,
Harold and Lee and the others at the response centsr, had
asced state programs to forward that word to the Governor,
the Governor had kind of said, wait a minute. My poles
don’t sesm to be in accord with that. And is this a ;érmal
racommendation of the Commission or what?

And [ guess they were bucking it upstairs.

- So that is how you wound up with it. Okay.

Lat me ask you _Just twe very general guestions to round
sut this suoject matter. In your oainion, did the NRC
Comni ssion act effectively in this emergency, and what,
should oe the role af the NRC Commissioners under these
¢inds of circumstances?

A Nitnh regard to the first juestion, since [ am 2ne
Af the Commissioners, my view is strongly colored by that
sersonal interest. [ think the Commission oehaved
rasponsioly and 3id its best in the circumstances. There
nad not, in the agency’s emerjancy planning, Deen any

particular thougnt that, or provision for commissioner

involvement in the emergency team actions. The 2mergency
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response plan as established by the agency and refurdished

after the Browns Ferry fire with the response center Deing
put in place thers in Bethesda, had contemplated that the
axecutive director, director of NRR and of [4E would gather
and form a key emerjency management team that they would
man, they and their deputies would man that function around
the clock, that there would be support forces there around
them. And that they would do what had to be done in terms
of informing other federal agencies, communication with the
sites and so on.

! tnink that in that planning there was a feeling, there
was a sense that accidents were likely to happen in such a
way, either that they wers oig accidents and events would
mova very fast at the site, and the licensee's emer3z2ncy plan
would have ts de the effective one, that is, is supervisad
— 37ift sue2rvisors, plant superintendent, operations
susarintandant and so on, would De tne people on tha site
-=lasa=in, availaocle immediately, wno would have to deal
immediately with it, and that NRC iavolvement would De more
a catch=up aftermath phases or that accidents would De more
— of a2 nor: minor nature and the ones that would last
langar would 2e 2 mora minor naturs.

At any rate, and for whatever reason, whe ther my
speculation is right or wrong, theres was not anything

specific mapped out for commissionars in this role. And [
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think clearly that was a bad oversight.

It is quite clear that in any serious nucleaf_ingident.
pecple are going to want to know that the;—;;;;inted heads of
the agency are active {n th: matter. And inevitabdly,
commi ssioners are going to get pulled in.

Now, without any preparation for the event, why, I think

the Commission did =— didn”’% Jdo badly.
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rc C | The commi ssiocners are not nuclear experts. Of all the
2 commi ssione s, so far as | know and <an remember, in fact,
3 all the way back through AEC days, [ am the only nuclear
4 reactor professional who has ever ssrved here.
3 350 my prasence on the Commission, in a sense, is
s anomalous, and I am not surs in the general sense wnhere
! commi ssioners are more likely than not to bDe people without
3 experience in the specifics of reactors and what may hap2en
Y and what to do about that, how deeply you can involve them
19 in sort of minute=to=-minute command of an emergency

1 situation that reguiras an :xtensive technical packzround.

12 Friday, Saturday, [ was down ther2 on Sunday, “onday,

13 Tuesday, for about the first six or seven dJdays, starting

14 Friday morning when the Commission involvement Jecame acute,
13 the Commission meetings were, to a consideracle extant,

1% aducational sessions. What does this mean? ahat does that

| i mean? dAhat is the significance of the cther thing? dhat

13 could happen here?

17 And [ spant a lot of time explaining what this meant and
22 what that meant and wnat th2 other things meant. The

2l =ommi ssioners said what we thought, you Xnow, as far as they
el sould form spinions from what they neard from me and the

23 staff and other sources, would offer recommandations.

24 3ut there seemed to te a kind of unspoken but general

PL] agreement tnat, of the commissioners, I had the baz<ground
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to have some better understanding of what was going on. And
thers was consideracle deference to my views which [ would
enjoy in quieter times, if it were accorded.

Q In that regard, when you are dealing with an
unquiet time, do you think it is clear from TMI-2 that
someone within the NRC of your technical background and
scientific stature should be designated as the person who
will be in charge during this type of a crisis situation?

A Yas, I think so. [f we ever have another one, I
am going to 30 immediately to the response center and I will
then go immadiately to the site or stay at the respons2
cantar, dependini on what appears Jest from a ¢ommand,
overall command situation.

t was a mistake for me to have stayed here all of Friday
and part of Saturday. [ did what [ could on the tela2phone
with the staff, ooth when I could oreak through to the
site. I don’t think [ got through to the site until, well,
friday afternoen. And the Nhite House communication links,
after they went in.

And [ couldn’t seem to move decause [ coulan’t 32t mors
than the lsagth of the talephone cord away from whare tha
set plugs in, cetween that and the commissioners and peoplz2
soming and j0ing and four phones at 9Jnce, and so on.

Sut [ would have nad a better control on tnings if [ had

neen in 3etnesda in the Smergency 'lanagsment Center. Sa, it
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one, if anything like that pops again, [ will go to Bethesda
and then on %o the site, if that i{s == seems Dest.

And I think =— [ attemptad in the Three Mile case to
maintain a semblance of operational control oy my steady and
fregquent contacts with the staff. DOJiscussion of tezhnical
problems, ~hat courses of action to take, what the thorny
points were and what to watch out for and so on. Tnhat was
almost — it was almost a sort of dual, but completesly
separate role from the one of meeting with commissioners and
discussing things with them.

Q Caairman Hendrie, has the NRC ever denied an
operating license to an applicant who gots its construction
permit, ouilt their plant and then went through the
licensing process for the OL?

A No.

Q All rignt. Has the NRC ever dJdeniad an aodlication
for a construction permit?

A [n very — the answer is yes. But I have to paint
out, not in the sense that, after a case hac jone all the
way through the review process, and the 2oard ad judication
come to == the commissioners have never reached cdown ang
squelched one.

Or, indead, one nhas never gone tnrough the whola
ad judication process and than had tne board recommand in its

initial Jecision, recommend against i{ssuancz.
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Aut there have been a number of cases where the staff has

made it clear to the applicant that it Jjust was not going to
fly as a viaole project, and applicants are not dumdb. They
are not going to come into a hearing with the regulatory
staff preparad to stand up and say this thing doesn’t meat
minimum standards of adequate protection for the puolic
nealth and safety. There is no board in the world that is
going to ride that down and say, never mind that.

Q Last topic. [t has come to our attention,
Chairman Hendrie, that there is an current dispute Detwesn
the NRC as to the manner in which waste, radicactive waste
from Three Mile Island Unit 2 should be transported onc2 it
nas ceen processed.

As I undarstand it, the essential dispute is between iRR
within the NRC, that feels that the waste can De shipped in
the form of dewatered resins, and tne Division of Waste
Hanagement within the NRC, which faels that the wasta2, tnhe
dewatered resins should be cast into some solid matrix like
concrete before oeing transportad.

Have ! succinctly descriosed the controversy?

A Yes, [ think you nave got the essance of it, yes.

< Wny not cast it into concrete matrix form oefore
shipaing?

A Tha pros and cons of that argument 3o ad2ut as

followss Tae arjument, since you have phrased the juestion
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rc CK | that way, let me start out with the arguments against a
2 further solidification process.
3 The stuff, you understand, is not all that liguid. D~
3 you want to give me the brown bottle? Give me the two
3 oottles.
) Q You have an example?
7 A Yas, I will let you have some dewatered ra2sin.
8 Q Has anyoody figursd out how many millirems it is
- putting out right now?
19 A Nonsensa. Clear your sinuses. [t is good for
1 yOuUe
12 (Jiscussion off the record.)
13 BY MR. KANE:
14 Q Tnat is dewatered resins?
13 A I don’t know how we will snow this to the record,
15 sut that, you can Just open that up. It is clean stuff. Is
17 the pre =— that (s the way the resin comes from the
13 manuf acturer ocefore it goes into the resin tanks. [t is an
I orjanic cead and mages a sort of like finely 3round 3rits.
29 a det sand, maybe?
2l YR. CHOPK(QTt Would you care to maxke any otner
& dessription of it for the record?
23 MR. SANE:s I would say far the record that it
2+ looks to me like slightly camp sand.

P THE NIINESSt And here is a sample of cewatarsc
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resin removed from one of the vessels after a prototypical
run there on the Epicore Il system.

Now, the argument against a further solidification
process goes as followss That solicdification process will,
first of all, require a fair amount of design and
construction work to get the equipment in place, and that
has a time penalty associatad with it.

That is, one would then not pe able to begin processing
the auxiliary building water that this system was ouilt to
process as soon 3s would otherwise De the case, and the tine
increments are variously estimated at six months to mayo2 a
little longer, nine months.

That has a down side, ocecause as long as the radioactive
material is in solution, in liguids in the tanks in the
auxiliary ouilding, or, and this is also true of the watlsr
in the cantainment ouilding, the longer that stuff is in
loos2 ligquia form in those tanks, free liquid form, the
longer you continue to have a small bdut finite possisility
tnat somedody will open valvaes or a tank will fail or a3 lea¢
will devalon somenlace and that stuff will Jet out into the2
environment.

There is another down side to going over now &2 a
solidification process, and that has to co with the fact
that that additional processing step of radioactive resins

will cartainly involve, e2ven with tne best provisions, an
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additicnhal increment of exposure tp the work force that has
to deal with it. And that is again a cost that has to Oe
reckoned in.

The proponents of not solidifying cite Llhese negative
aspects of solidification.

Then they turn to the question of whether it is safe, as
safe to transport the material in the dewatered form you see
here as it would be if it were in the cament.

This stuff, the process that leads to this dewatered
resin is to, aftar the processing of a oed is — Ded is used
up and you are ready to cycle it out, the free watar is
drained down out of the resin bed vessel, which is a welded
steal vessel. And then a vacuum nose is attached, 2nd the
stuff is vacuum dewatered. So that it really comes out
pretty dry.

And at l2ast in this bottle, you can see there isn’/t any
free water standing.

Now that is not a compelling proof of the princisle, you
under stand, oecauses [ doubt, since tney were going to give
me a specimen of dewatered resins tnat they would nave
selected a cottle with a lot of free water in it. 3ut l2t’s
not make too much of the spacimen cefore us.

But the vacuum dewatering does indeed remove & 1ot of the

water which otherwise would ce trazped in tne interstices

petween thesa littla organic beads.
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The resin vessels are to be shipped gg_}zgg_s shipping
containers. Now that is a category of shipping casks for
radisactive material and the type Bs é;?ihe biz tough ones
which are ouilt and tested to not leak, let alone Ddreach, in
all manner of transportation accidents.

Soent fuel i{s also shipped in type B casks and there
have been extensive sets of tests over the years, running
thes2 things into concrete walls and exposing them to fires

and dropoing them and so on.
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So the proponents of no solidification argue that they
belisve that, first of all, the dewatering, the resins Seing
in good quality, welded steel vessels, which are in turn
encased in tight and accident-proof Type B casks, and with
careful attantion to the transportation provisions, that
indead, the transportation risk is really Just minimal.

So the proponents of no solidification say that you do
not gain all that much in public safety in the
transportation phase from solidification, and you do suffer
the downsides, tne additional time and the occupational
axposure.

Okay, the proponents of solidification feel that, evan
though the zasks are gocd and the steel vessals are 300d and
the sturf is carefully dewatered, taat further incorporating
the material trasped on these ceads in something like a
concrete matrix really adds an acditional substantial
additional ocarrisr, and if anythinj should nhapgpen, you
would have that additional protection.

And they point out that our lonz=ranze aim with regarc o
tnis kind of material is, in fact, to solidify it o1 reactor
sites dDefor2 it’s snipped, so that all the shipment 2an 22
in complete solid torm.

And they say, not unreasonadly, here in a cases wi2r2 we
nava to arocass sudstantial gquantities of radicactive
T

natarial from an accident like Three YWile with 3ll 27 the
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1tCX I sensitivity to it and so on, why shouldn’t we use nere the

2 very best tachnology that we know acout. So those are the

3 points of view and you can choose which way you would lixge
4 to come down.

> Q In fact —

3 - Accordingly.

7 d There have been some incidents in which shipments
3 of dewatered resins nave been found to oe leaking wnen they
’ nave arrived at the burial site, is that right?

19 A Yes. I will note that the last set, such set,

11 were in a so=-called — from a so-called solidified resin

12 wastes.

13 d Even the solidified was le2aking?

14 A Nell, there is a urea-solidification procsss which
13 nas its fits and starts, is one of several possiole

13 Jrocesses. And those rasins from fa2llisades that ware

I leacking at the site had been solidified, sut the word in

13 quotes, Oy the urea process.

15 t apparantly wasn’t tigntly enough ccntrolled. [t Joes
20 leave the possibility of an acidic liguid ressidue which 3ts
2! through the drums.

PP Sut it’s fair to note that the shipoing provisions for
23 the Three 4ile resin bed materials, the higner=leval

24 radisactive materials are a jocd deal more rigorous than

23 those provisions.
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1tCK | Thnat is, those were in 55=-gallon steel drums and were

[

oeing treatad as low-level activity In Type A shipping

3 containers.

4 Tais would be done on a much mors rijorous casis. So I
3 think the arjument is a fair one. That is, I think thera

3 are good points to ope made on both sides, and the Commission
‘ nas yet to come down one way or the other.

3 _ But, it's not — {(t’s not a case in which all ths white
7 -Aﬁ;i:% are an one side of the room and all of the olack

12 aiﬁééb-ar. on the other side of the rcom.

1l Q Ne nave peen informed that depending upon the

12 routing that i{s used for the actual transportation overland
13 of the wasta from TWI=-2 to the burial site in Hanford,

14 iashington, that anywnere from Il to 17 states will have to
13 pe passed through depending on the routing.

15 Does the NRC intend to parmit the states that will

i1/ srocaoly oe involved in having this material pass througn
18 their borders to == afford those states an opportunity €3

| ¥ sarticipate in the deliocerations on how it snall 2e
20 packaged?
2! Wnen I say that, [ mean in the oroadest s2nse. 32in3
24 solidified versus bSeing shizped in cawatersc resin fora ==
23 A N2ll, t2 the extent that any stats, or for thatl
24 natter, any citizen wants to jet nis two cents’ worth in,
pL] snis will 1ot be a formal acjudication, [ would think.
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|
5 It will be == the Staff will finally come to the Commission.

2f And there will probably still be a disagreement between (he

3! offices. And each office will prec.nt its proposition. We have

already had scme discussion along tkis line, but not to a ,

5| decision point. And other people can either write -- well, I |

6| would prefer actually that they would write in and tell us what ;

7| their views are, because it gets to be kind of a tumult if we ?

a' have to hear great numbers of people in open meetings. |

9 o But I'm focusing specifically on the State Governments

105 that might be involved.

i Is there a procedure whereby the NRC notifies?

‘2: For example, if it's anticipated that the wastes are going

13| to be shipped across the State of Michigan, does the NRC have

14| a procedure whereby it notifies the State of Michigan and the

15 | state is invited to comment?

2 A In terms of deciding on something like solidification?
7 Q Yes, insofar as it's going to pass through their

15; state.

B A I don't think there =-- certainly -- well, I den't

2¢ | know that there is anything explicit and formal aleong that line.
We do certainly notify the states when there is going to be
23! a shipment sc they know all about it ahead of time.

23 | e 3ut not necessarily abocut a dispute as to how the

24 shipment should be packaged or how it should be processed before

e-Feders! Revorrers, Inc. |

25 | shirment?
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A No.
e I note by my watch it's 6:00 o'clock. There are many.
more things I could ask you, Chairman Hendrie.

A Well, I can spend some more time if you can. I don':i
know how the rest of these people spend their Friday nights, buti
I always plan to stay in the office and give a deposition. It
saves money. It's good for the healta.

Q Were I not facing another Commissioner's deposition
tomorrow morning at 10:00 a.m., I might take you up on that,
Chairman, but I think I would rather close by asking you cne
very general question, which I'm posing to each of the NRC
Commissioners. Because the Presidential Commissioners
certainly want the input from the heads of this agency in com=-
piling their own recommendations as tg the NRC, and so my £finai
question then is: if you were given all the rescurces you wanted
and all the discretion you wanted, aside from the immediate
things that have been idenctified by the NRC Lessons Learned Task

Force, what: changes, if any, would ycu make in the way the NRC

. is currently set up?

A Well, that covers a wide range of possibilities.

o] Yes; that's the problem the Presidential Commissicners
have.

A Let me -- since we would like to clcse in some finite

time =-- you said this was the last guestion?

Qe Yes, and I would prefer a relatively brief resconse,
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z 3 1 if yau can manage that.

- A Let me touch on some areas without =-- with the

3| understanding that that probably wouldn't exhaust my thoughts.
‘% Let me start on the organizational side. If I were equipped :
s% for some pericd of time with my druthers in the matter, in t:yin&
% to make a better system ocut of it, I would clear up some of i
7% the organizational indistinctness which has been created for us i
a! by existing statute, to allow the duly appointed managers of i

g | the agency to run it in a more effective fashion.

%A 10 | I would want scme more staffing.
-1

—
(o}

LS ]
-t

24
|
«ce-Fegeral Reporters, Inc. |
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amn I Q Where would you like to see that staffing?
CRAIG 2 A I was Just going to say that the Congress recently
3 has been = gotten rather generous, and awarded us 100
B peoale in the licensing, reactor licensing area. And another
- 145, apparently, in the inspection department.
) I would like enough staffing increases to go on in the

7 {nspaction and enforcement area, and go Jet both a site

8 resident and a unit resident on each operating unit and on
- sach unit — and a construction resident on construction sites
10 soon after they start.

11 I think the present force level in IAE with the recent

12 incrament b23ins to come close to that, dut doesn’t get there
13 quite, and we will be back [ am sure in dus time, a3 year or
14 two out, for some more people there. I would also wan* funds
13 and staff for a — to establish a NRC = what shoulad I call
13 it = operational canter.

1 [ am se3zinning to think that we cught to have a

13 nulticontral room large simulatcor facility, driven Oy

19 sopnisticatad somouter array as we can command with the

29 tezhnolosy dspar:msn:):o allow us ta track and woik out on as
21 sood a resal nachine simulation as the technology ullows)an

22 assortment oFf the kind of things we hava been talking aocout
23 nera.

24 Zsr instznce, ~e ara putting in place an oper .tions

a3 avaluation 3raoup vhich is a start cn some things that have
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ceen deficient. How valuable would {t be if a group like

that were aole, wnen they get the LER, had been able to get
the LER oan Davis-Besse to go into the BA&W site with the NRC
simulator and start to run that transient.

And the first thing they will find is that it doasn’t
make sense the way it i{s written down here in the first
report. Than they go back to the operators and say wait
a minute. This couldn’t, you know, this couldn’t be right.

Then they get that straight. Then they jo Dack on tne NRC
23N simulator again and run it and say, okay, well, that
seems to De the way it worked out in this case. Now let’s
try it at full power. Now let’s try it if we do some other
things. Let’s try it if this happensi let’s try it {f that
naca2ns.

I expect that’s likely to be = my intuition is that that
Would me a vary effective way of working through and
understanding the ramificaticns of numbers of these
aff=normal situations which -re reallv very aifficult to
analsze if you are Just sitting there with paper and pencil
and 3 set of drawings of a plant, decause you now allow all
your human intuitions to cone into slay, and to come into a
2lay in much the same way tnat the operators at the plant
axersiss tham,

It is not coincidence and Jjust a matter of happenstance

taat %he Navy experience is 3jood. They train thcse people
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amn | on off-normal situations and they start them out on the

CRAIGC 2 prototypes, on—=shore prototypes and train them on roalvplants.
3 And they take them to sea, and train them against casualty
4 axarcises all the time. They develop a real intuition for
3 their machines and that {s the kind of human {nteraction that
5 can be very effective.
7 There are some pieces of the safety Jdesign basis that need
3 improvement. [ tend, because I am a professional in the
’ field, to turn to some of these details which are asct to seem
13 down in the = sort of down in the grudgy detail of the

! trade, perhaps, to nonprofessionals.

12 But [ think we have neglected this operanility aspect,

13 t5 sur woe. And we need to work hard on it. [ think if we

14 aver get back into a situation wheres we are peginning to think
13 asout having a new jeneration, another generation, it you

13 will, of nuclesar plants, if I regard what is in the mill now

and sperating as maybe an A generation, if we ever concludsa

13 that we need a B generation, [ don’t think [ would care to

| ¥ ouild it o1 precisely the same pasis that the A genaration is
2J ouilc.

2l inat [ nave in mind are a numoer ot detailed aspacts of

22 slant desi3zn and safety basas, residual heat removal systams
23 ratad at full system pressure with dedicated and fully

2= sraotacted and redundant powar sugplies, so that if anything

23 aagsans on tne sacondary side of tnhe plant, for instance, in
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PARs, you don’t have to sit there and try to diddle with your
steam generators and see {f you can get energ/ out that way
out vyou can cut the whole thing lcose and all you ask of the
secondary side {s that the steam ganerator tubes not totally
olow ocut on you.

You have jot the reactor protection, and afterheat
removal iz over nere in the containment. That is separate.
It {s safety grades it {s dedicated. It comes on automatically
and when something nappens on the secondary side of the plant
the operators kesp their hands off the reactor.

N2ll, to avoid extending on into the evening, those —

* I think that is satisfactory for my purposes.

A That at least touzhes on a couple of areas and
indicates sone —

< Let me say this also, Chairman Hendrie, if after
raceiving the copy of the transcript, and having an
waportunity to think aoout what suggestions you have made here
today, you feel tnat there are some further major items tnat
sou weuld like %o oring to the atteritfon of the Presidantial
Sammission as a == as your thoughts on what could o2 don2 3
change the JI3C, please feel free to submit those (n writien
form and thay will o2 given due note in the Commission’s

Nord.

1. XANZS® QOthe~ than that le: me say that for the
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time being | have exhausted my gquestions, or at least [ have
determined that [ do not nesd to proceed any further with any
remaining juestions [ may have at this time. Howevar, this is
an ongoing investigation, and it may be necessary at some
point in ths future to bring you back for a further
deposition.

We will make svery effort to avoid havinz to do that.

for that reason [ will elect to adjourn the deposition rather
tnan terminats it, though, in the taought that it might De
necassary to resume it. [ should ask your respective counsel
ner2 at this point if they have any questions?

YR. CHOPKOt No guestions.

¥3. XANSt Fine. Then [ thank you for your time,
Commissioner Hendris, and it nas certainly been educational
and a pleasure to be here with you taday.

THE WITWESS: aell, you have (ept me —— neaven KnOws
shat mischisf you have kept me cut of. It may be one of your

nore useful axercises of public duty.

or
o
o

(“hereupon, at 4813 p.m., the taking of

deposicion was adjourned.)



R A R B  # ) &

:
- UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE QOF PUBLIC AFFAIRS
WASHINGTON, D.C. 20558

BIOGRAPHY

DR. JOSEPH M. HENDRIE

Dr. Joseph M. Hendrie, who has spent more than 20 years working in
the field of nuclear reactor safety, was sworn in as Chairman of the
Nuclear Regulatory Commission on August 9, 1977. He was named to a four- S
year term on the Commission and designated as its Chairman by President i
Carter. :

He came to the NRC from the Brookhaven National Laboratory in
Upton, New York, where he had been Chairman of the Department of Applied
Science since 1975. He previously had worked at Brookhaven frem 1955-72,
beginning as an assistant physicist performing research on nuclear power
reactors. He later directed the design and construction of the High
Flux Beam Reactor and the F.lsed Fast Reactor at Brockhaven, and. from
1971-72 was Head of the Engiaeering Divisicn of the laboratery's Depart-
ment of Applied Science.

From 1972-74 Dr. Hendrie was Deputy Director for Technical Review
of the Atomic Energy Commission's Directorate of Licensing. He also
served for six years (1966-72) on the Advisory Committee on Reactor
Safeguards, an independent group of experts who advised the former AEC
and now the NRC on reactor safety matters. He was Chairman of the com-
mittee in 1970. Dr. Hendrie also has been the U.S. representative on
the International Atomic Energy Agency's Senior Advisory Group on
Reactor Safety Codes and Guides. In 1570 he rece:ved the Atomic Energy
Commissicn's Emest 0. Lawrence Memorial Award.

He received the B.S. degree in physics,from Case Institute of Tech-
nology in 1950, and the Ph.D. degree in physics from Columbia University
in 1557. He was a research assistant at Colushia from 1950-5S.

Dr. Hendrie has served on the Risk-Impact Panel, Committee on
Nuclear and Alternative Energy Systems of the National Research Council.
He also is a member of the National Academy of Engineering, the American
Physical Society, the American Society of Mechanical Engineers, the
American Nuclear Society, the National Society of Professicnal Engineers,
the American Concrete Institute, the Institute of Electrical and Electric
Engineers, and the New York Society of Professional Engineers. Dr. Hendr e
is a registered professional engineer in the States of New York and
California. He has had numercus articles published in professicnal
journals, and is a member of Sigma Xi and Tau Beta Pi honorary societies.

Born March 18, 1925, in Janesville, Wisconsin, he served in the U.S.

Armv from 1943-46. Dr. Hendrie is married to the former Elaine Xostell.
They have two daughters.

August 1977
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8iographical Data
JOSEPH MALLAM HENDRIE

Business Address:
United States Nuclear Regulatory Commission
washington, D.C. 20555 Tel: 202-634-1458

Rorn:
Janesville, Wisconsing March 18, 1925

Education:
Case Institute of Technology 1946-50; B.S. 1350; physics major
Columbia University 1950-55; Ph.D. 1957; physics major

tmpioyment:

Research Assistant, Columbia University 1950-55

8rookhaven National Laboratory:
Assistant Physicist, Reactoer Physics Division 1983-57
Associate Physicist 1957, Physicist 1960, Physicist with Tenure 1962,

Senior Physicist 1871
Project Engineer and Chairman of the Steering Comnittee,
High Flux Beam Reacter Project 1958-65

Acting Head, Experimental Reactor Physics Divisicn 1865-66
Project Manager, Pulsed Fast Reactor Project 1967-70
Associate Head, Engineering Division, Department of Applied Science 16677
Head, Engineering Division, Department of Applied Science 1971-72

Deputy Director for Technical Review, Directorate of Licensing,
US Atomic Energy Commission 1872-74

Chairman, Department of Applied Science, 3rookhaven National Laboratory 1673-77

-
ther Professional Activities:

Consultant, Columbia University Radiation Safety Committee 1964-72

Advisor, US Delegation, Third United National international Conference on the
Peaceful Uses of Atomic Erergy 1364

Member, zditorial Advisory Board, "Nuclear Technology" 1967-77

Memper, Adviscry Committee on Reactor Safeguards, USAEC 1966-72;
Vice Chairman 13€9; Chairman 1870

Lecturer on nuclear power plant safety and licensing in special sessions &t
Massachusetts Institute of Technology 1970-77; Northwestern University 1¢

US Representative, International Atomic tnergy Agency's Senior Advisery Groug
on Reactor Safety Codes and Guides 1974-79

Consultant, US Nuclear Regulatory Commission 1974-73

Consultant, US General Accounting Office 1975-77

Consultant, Rand Corporation 1873

Consultant, Argonne Universities Association 1976-77

Member, 3card of Directors, American luclear Society 1978-77

vember, Risk-Impact Panel, Committee On quclear and Alternative Ens- gy System
vational Tasearch founcil 1976-77
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National Academy of Engineering
American Nuclear Society; elected Fellow in 1963
American Physical Society
American Society of Mechancial Engineers
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Institute of Electrical and Electronics Engineers
New York Society of Professional Engineers
National Society of Professicnal Engineers

Licenses:
Registered °rofessional Engineer: new York, Califernia

Honors:
US Atomic Energy Commissicn's Ernest 0. Lawrence Memorial Award, 1970

Patents:
"High Flux Seam Reactor,” No. 3,143,478, 1964; with J. Chernick, K. Oownes,
J. Hastings, and H. Kouts

Military Service:
US Army 1943-46; Ohio National Guard 1943-30

Fields of Professional Interest:

Advanced enerqgy technologies and associated health and ervironmental effects;
fusion reactor design and engineering; nuclear power plant design and safety
analysis; design and utilization of research reactors and experimental facilities;
electrical power transmission by cryogenic cable systems; high-strength concretas
structures and vessels; reactor physics research; molecular physics.
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Fonorable Joseph M. Eandrie
Chairman -

U.S. Nuclear Regulatory Commission
1717 B Streat NW

tashington, D.C. 20835

J

Dear Chairman Eendrie-

We are taking this opportunity to bring to your attention a
matter of serxous concern to us and to our constitue1ts.

an.._ -

The controversy over nuclear power has escalated in recent
weeks in the wake of the Commission's repudiation of major
parts of the Rasmussen study. As we understand it, th: Con-
mission had relied on the accident probabzlxtzes contained
in the study to support the continued operation of several
power plants whose sazety systems are possibly guestionable.

Even though the study is no longer considered entirely iuthor-
itative by the Commission, the NRC has yet to indicate what
the next step will be. Both the Congress and the public have
received information from the Union of Concerned Scientists,
who advocate not only the shutdown of the 16 plants in gques-
tion, but also a moratorigm on the licensing and construction
of nuclear power plants.

Now, weeks after the release of the Lewis study, which raised
the doubts about the Rasmussen report and opened a Pandora's
box of guestions about NRC's safety policies anéd procedures
ia cene-al, the Commission has not offered any assessment of
the risks of contiﬂued cperation of these ,art-cula* power
plants, nor has it of fered any specific indication of how it
plans to proceed without the Rasmussen report. '

There are several crucial ques‘;ons which mus “De addéressed
nows: : o

-=Wwhat does the NRC plan w*th ‘Tespect to’ tne ‘continted opera-

'.tzon of the 1‘ cowe- blants zn questmon’

'--ﬁhat :;sks are. we encounte:ing that we did not know about

prior to the Lewls study?

-=-What consaguences would a shutdown of any of these plants
have on the supply of energy to the affected area?

Mosaae, oy, Premsr, some
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-=-Aow will thc NRC ceal with the types of safety issves raised
by the Lewis s;udy and what, if any, inproved safety srecau-
tions are needed in existing power olants’

Continved delay in confronting these matters can only further
camage the cause of nuclear power development in the Onited =
States, at an all too critical point in the nation's energy . -.
future. The uncerbaintzes of this future, characterized now: o,
by the crisis in Iran “and the dwindling of our conventional- = -
‘uel supplzes, necessi tate that these issues be resolved. -  ° i

- -
.

We apprelcate your prompt attention to this matter.

Sincerely,

Allen E. Ertel william Goodling

MEMBER OF CONGRESS © MZMBER Of CONGRESS :
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Hendue %ﬂ-c Ec 3 March 15, 1979
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The Honorable Allen Ertel
) United States House of Representatives
Washington, D.C. 20515

Dear Congressman Ertel:

Thank you for your letter of February 9, 1979 raising questions con-
cerning nuclear reactor safety in 1ight of the recent critique of the
Reactor Safety Study (WASH-1400) by a revi:w group 2ppointed by the
Commission and the Commission's acceptance of the review group's findings.

The NRC established the Risk Assessment Review Group in July, 1977 under
the leadership of Ur. Harold Lewis, Chairman of the American Physical
Society's Study Group on Light Water Reactori. The review group's
charter was to provide advice and information to the Commission regarding
WASH-1400, advice and recommendations of risk assessment methodology and
recommendations on future courses of action to improve the methodology
and its application. The review group published its report last September.
After consideration of the review group's findings, the Commission

jssued a policy statement on January 18, 1579 summarizing its resnonse

to those findings. Copies of this policy stitement and the report of

the review group are enclosed.

As you may know, subsequent to the transmittal of your letter, the Sub-
committee on Energy and Environment of the House Committee on Interior
and Insular Affairs held a hearing on February 26 oncerning the use of
the Reactor Safety Study, the effects of NRC's re:ent adoption of the
findings of the Lewis Group, and the safety of licensed nuclear power
plants. Some of the key points made in my testimony at that hearing are
summarized below. I am also enclesing a copy of my testimony which
provides further details.

In 1ight of the questions raised by you and Mr. Goodling concerning
raactor safety, I believe it is important to place in proper perspective
the Reactor Safety Study (WASH-1400). A primary goal of the RSS, as
established in 1972, was to obtain a "quantitive evaluation.of the risi
from the operation of a nuclear plant."” The Safety Study was, in effect,
a "measurement,” made by analyzing two typical plant designs, of the
effectiveness of an existing system of nuclear regulation.
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The regulatory system d2pands on having nuclear plants sited, dasigned,
constructed, and operated on the basis of consarvetive application of

sound and accepted engineering principTes. on raguirs=nts far rultiple
and ra2dundant safaty systens, and on 2 set of regulatory requiramants

"hat are ypdated to reflect operating exparience. Trn2 cdesignears,
puilézrs, 2and oparztors of these plants are required to mave effzctive.
quality, 2ssurance programs_and thair work is subjectad to 2 cantinuing
i1icensing and_ inspection process bY the NRC. The rasylts of the 1iczns?
¢ inspection process are, in turn, subject %o indepzniznt reviaw by
the Advisory Committes Cn Reactor Safaguards and often to exzmination in

public hearings. ,

This health and gafety regulatory system, much of which svolved long
pafore tha Reactor safaty Study was carried out, is unchanged in its
basic principles today. It does not depend on the ability to make
pracise quantitative estimates of overall risk -- although that ability

would be highly useful and should be develcped.

Ts telieve this regulatory system has servad us well. It is an.exs=’
ceptionally rigorous system, and appropriate1y so in view of the tech-
nology we requlate. It is our job 2s raqulators 1o make sure that ther
is no uncue nisk_from;]jcensed Zacilities and, while cne must ackncwled
strongly neld views to the contrary, over 400 rzactor-y2ars of erperisn

+n date give us reason to belisve that we are on the rignt track. _l

m

Your letter asks what actions the Commission h2s taken, particu1ar1y
with regard to the continued cperation of 16 nuclear pover plants
jdentifiad DY +he Union of Concernead Scientists (Ucs), to assure the
protecticn of tha public in 1ignt of the sindings of the Lewis Report
and the Cormission's January 18 policy gtatamant.

follewing publication of the review group's findings, the Commission
scked 1r. Harold R. Danton, girector, Cffice of nuclzar Reactor Regulat’
so raviaw the extent 12 which Ticansirg or other raguialory acticns

relied uzen WASH-1400. e, Centon recently reporizd tne results of in2

NRC staff raview o +ne Commission. A copy of his report ijs anclosead.

Ia his repart, Mr. Danton gtztad that ne Ras "found nO actions whizh,
saczus2 of +neir reliznce o0 pSS, shouid now se sverturnad.” He noted

nine rzzsrd 3§ 3 whsle 2 shawing an anciliary use of +=a RSS in licens
s 1s principel applicaticn =2g 2320 00 sussi18men

acticns.
trne mainstraam of analyses and judgments rezcnad Sy the st
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Special atteation w2s given to the issues raised by the UCS in its press
release of January 25, 1979 and referencaed in your letter. In his
report Mr. Danton states the NRC staff conclusion that "the record has
. been mischaracterized by the UCS and that the UCS recommandations €0
require the shutdown of 2 number of oparating facilities are not warranted.
The staff's views are provided in an Appendix to Enclosure 1 of Mr.
Denton's raport. The Commission is currently reviewing the staff
findings.

Your letter also asks what risks we are encountering that we did not
know about prior to the Lewis study. The review group was established
to study the present state of risk assessment mathodology and to clarify
the achievements and limitations of WASH-1400. It did not identify any
new or previously unknown risks per se.

-

What the Lewis Group ha; told us is that the "measurement®” of our
regulatory systes, as reflected in the overz]l risk esiimates of the
Reactor Safety Study, is much less precise than had been isserted. The
Lewis Group did not conclude that the overall risk estimates were

higher or lowar than reported in WASH-1400, although thsv speculated on
possible factors in both directions, but only that they thought the

arror bands on those estimates were substantially larger than had been
reported. On that account, they rezsmmanded to us that the overall risk
estimates of WASH-1400 thould b2 usec with great caution -- “should not be
used uncritically” were their words -- in the regulatory process or for
public policy purposes. We have accepted and are implementing with

vigor that recommendation, as well as the other findings and reccmmendatior
of the Lewis Group. ‘

With respect to your third question, concerning the consequences resulting
from a shut down of any of the 16 plants for the supply of energy to the
affected area, I have asked the NRC staff to review the mest recent
reserve margins for the utilities involved and will provide separately

an answer as soon as it is available.

Finally, you ask how will the NRC deal with the typass of safety issues
raised by the Lewis study and what, if any, improved safety precautions
are nesded in existing power plants.

I have.already mentioned the review of licensing and othar regulatery
actions that relied on WASK-1400 undertaken by the NRC staff. The staff
findings and recommendations are contained in the Denton report now
under consideration by the Commission. Ve will keep you advised of any
actions that the Commission deems necessary as a result of this review.
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in addition, the Commission has provided detziled instructions 1o the

NRC staff concarning continued use of risk 2ssesemant techniques and
results in resgonse O the specific corments 'of the Risk Assessment
Review Group 2nd has asked the staff to submit by Jun2 3C 1979, datailed
procedures to ensure the propar and effective use of risk zssessmant
theory, methods, data developmant, and statistical analyses.

In conclusion, I helieve it is impor.ant to kzep in mind wnat the
Commission did and did not do in response 1o the Lewis report. It did
reevaluate its reliance on, and relaticnship to, the Reactor Safety

tudy. However, it did not thereby sake a new view of raactor safety.
Nor did <he Commission +ake 2 naw view of past licensing decisions that
each licensed plant will be so operated 2s 0 provids adacuate protection
to the health and safety of the public.

\?1ncer911.

S .Joseph M. Hendrie -

Enclosures:
As stated



¢ - . JSSUE 22

SYSTEMATIC REVIEY OF NORMAL PLANT OPERATION
AND CONTROL SYSTEM FAILURES

Statement of Issue

This issue was fdentified by D. Bacdekas in a memorandum to Ben ..

cant safety issues they believe are presently deing treated in-

usche,

dated cho.aber 19, 1976 in response to Mr. Rusche's memorandus dated
November 3, 1976, requesting that staff members identify any signifl-

- 2 adequately by the steff, In attachment 4, item 4 of his memorandul,
i Mr. Basdekas states:
' . ¥ i
' } \ *The effects of control system failure ur, sometimes, non-fauited
: < operation on safety are nat t2ing systecatically reviewed, |
) believe that their effec.s an safety anc plant availability
shculd receive the proper attention. The first step would Se
: ts have the appiicants perform a Failure Made and Lffects
knalysis (FMEA) for normal operation, and in conjunction with
» postulated accidents and other off-normal everts.”

The Reactar Safety granch, the issue was redafined as follows:

_—  "In evaluating plant safety, the affects of control system
ralfuncticns should be reviewed as initiating events for

\ anzicipated transients and also as failures that could
< acour cancurrently or subsequent to sostulated anticipated
/ events (initiated by 2 different ~alfuncticn) or smetylated
’\ accidents.”

Surmary Respgnse

Pastulazed malfunctions in plant control systems are analyzed

separatzly as initiating events for jnticipated transients and

3ased on a subsequelt discussion be'tween 0. Basdekas and memders cf

——

.t e ———
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reportad in Safety Analysis Reports. These transient analyses,

fdentified in the Standard Format and Content of Safety Analysis

Reports for Nuclear Power Plants, Regulatery Guide 1,70, are reviewed

for each plant apel!:at1an. When analyzing transients fnitiated Dy &

a single control system malfuncticn, all other contrs! systems are

“vonsidered to respond in a normal manner,

If additicma) single failures (including a randon control system male-
function) were postulited to occur concurrent with or subsequent to
anticipated transients, less stringent criterfa would be used t
evaluate the acceptability of the consequences because of the lower
probability of such an assumed sequence of events. The staff be-
lieves that the consequences of an anticipated transient plus a
control system malfunction would be acceptadie and less severe than

the 10 CFR Part 100 guidelines,

In analyzing postulated accidents, alant control systems are assumed
s respond in their normal manner unless such a response would be ,
peneficial ts mitigating the consequences of the accident. In addition, I
the staff has evaluated the effects of some contrel system malfuncticns

on LOCA's and steamline dreak azcidents. No significant affects on

the consequences were otserved, [t fs the staff's judgment that the

cansequences of these design basis accidents would not be significantly

affected by malfuactions in plant cantral systems because of the rapid

change in plant parameters Zuring such accidents. %

W
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Failure mode and effects analyses have been initiated under d technical

assistance contract to better {dentify design requirements for systems
needed to mitigate the consequences of transients and accidents. Ia
addition, a separate cnutractar_study of contral system failure is .
being performed for the staff to determine the jzmediate and cumulative
effects on the reactor coolant pressure bouncary and challenges to

the reactor prptec:1on system resulting from control system failures.

The results of these analyses would provide a basis for any needed

new review and safety requirements related ta control system mal-

functions.

Detafled Discussicn
The effects of malfunctions in normal plant control systems as
initiating events of plant transients are analyzed by each applicant
as specified in the Standard Format and Content of Safety Analysis
Reports for MNuclear Power Plants (Regqulatory Guide 1.70). When
anzlyzirg sransients inftiated by central system calfunctions, ali
other control systems are assumed to respend in 2 normal manner.
Anticipated transients jdentified in this guide represent disturtances
fn system variables such as primary sysisn pressuyre, pressure vessel
1iquid level, coolant temperature, coolant flow rate, and reactivity.
In addition, disturbances in secondary system variadles in PeR's are
also ccﬁsiﬁergd such as pressure, st2aa generator level, and feedwsater/
stean flow ratio. The reactor protecticn sysiem is designed to menitor

\
.

combinations of these vyariables and o autamatically shut cown the

v - O
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reactor 1f acceptable limits afb exceeded. The analyses of the

PR - J————

anticipated transients present in the Safety Analysis Reports demonstrate

that the reactor protection system has been designed to avoid fuel damage

or excessive prisary system pressure as a result of these events.

The anticipated transients identified in Regulatory Gufde 1.70

are cansidered to be bounding events for control system malfunctions.
For 1nstan;;, a reduction {n primary system pressure could be

gaused by a pressurizer control system failure or a spurious

opening of & relief valve, Since a blowdown through a relfef valve
s a more severe pressure transfent, it {s analyzed as a bounding

anticipated transient.

In analyzing the consequences of such anticipated transients, oniy 2
single zontrol systems failure or malfunction is considered at one time
and otl.er control systems are assumed to respond in a normal fashicn.
Thus, the process variables monitored by the reactor protection system
are perturbed by 2 single control systen zalfunction and the reactor
is scramed as necessary to prevent fuel! damage., In aver 250 reactor
years of cormercial cseraticn, there has been no abnormal operational
szcirrence (a2 transient event with its atiendant contral system
responez) during ary pnase of normal operation which has resylted in

a viulatiun of fuel desiqn criteria. Cn this bdasis alone, one could
cousider tn; srecent requirsments for analyses of anticipated transients
a‘aquate for “e=castrating the effectiveness of the reacrtor protection

ssstenm,
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Based on this reactor operating cxpericncc. the probability of an
anticipated transient cocbined with a control system response
which would reduce the reactor thermal performance td the point that
fuel failyre may %ccur has been shawn to be low, For such a Tow
probability event 3 less stringent criterion than no fuel damage
would be used 1o evaluate the acceptability of the consequences.
The staff beifeves that the consequences for such a combination of

event would be less than the 10 CFR Part 100 guidelines.

specific zentrol system failures must also be considered in the

design and safety svaluation of the reactor protaction system.

The reactor protection system {s designed and svaluated for conformance
to General Design Criterion 25 - Proéect!on System Requirements for
Reacsivity Control Malfunctions, and General Design Criterion 24 =
senaration of Protection and Control Sis:ems. These criteria provide

design requirements #or the protection system resulting from control

system failures.

In analyzing postulated accidents, plant control systems are assumed

to respond in their normal manner unless such 2 rasponse would be

penefiical to mitigating the consequences cf tre accident. In addition,

the staff has considered some control system failures y evaluating

gesign dasis accidents such as LCCA's and steamline dreaks. For example,

- e
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yenting of an {ntact steam generator due t9 fradvertent opening of 2

secondary relief valve conuurrent with a sias 1ine break has been i ‘
analyzed., The i=pact of considering 2 galfzction in the relief 1,
valve control system on the calculated n:ictégicﬂ cacsequerces for \ 1
. [

i

the event was negligible, Similarly, m1faction of the recirculation
flow control systes concurrent with postalated LOCA's was consicered
for sooe of the BWR designs, and had no sizsificant {mpact on e '
ranesguences. While the staff believes t=at control systea qa] furctions
should e considered as single failures wee evaluating postulated
accidents, these events (such as LOCA, gesam)ine break, rod ejection,
and locked pusp rotar)impose such rapid chtaoges on plant parasetsrs
that nor=al canzrol svsiem actions or =1 factions would appear %o

have a negligitle effect on the course af oe= event.

The staff has 2 wschnical assistance con=racs with IREL ©0 concxt

a f.ilure moce ard effects analysis sa==sr identify design re=
quirements of the equipcent necessary s witizate tne consequUences

of anticizated transients and accidents xs=:lated for light water
resctors. 1ne szaff alsa has an active zsomical assistance csriract
with Oak RiZ3e Hational Laboratory for f2iie code analyses cf sentrol
systers. Currently, in this program 3 SFES and tabulation sf sxnormal
Events is seing econducted 0 deturmine gimzizive areas of the piant
contral SyiteTs. The results of this sepmm, in conjunction will

the resulls of tne failure mcde and eff22S a-2lyses for transi#nts
and accizcants ¢rauld provice 3 nasic fer 17°s ~eaded new revies 23

safesy rejuiremants related %0 control §.1°3W ~alfuncticns. N
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The staff conciudes that consideration of this {ssue does not warrant
revisions to any existing license or any change in the current staff
priority for continuing programs to pursue 3 more complete understanding
of the effects of postulated control system malfunctions on plant

transients or postulated accidents,

.-
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ISSUE 22 '
SYSTEMATIC REVIZW OF NOIMAL PLANT OPEPATION J
AND CONTROL SYSTTM FAILUSES i
The title of this issue should be chazged to read as follovs: |
: SAFETY IMPLICATIONS OF CONTROL SYSTEM FAILURES AND :
| PLANT DYNAMICS
The present title does zot acsurately reflect the safety concem
I expressed. '
The subsequent discussion berveen = a=d Dezhers of the Teactor Safety
Bragch represents an izaccurste reference to a brief discussion Satween
Dr. Ross, Mr. Novack, and 2e. Their wwuerstandiag of =y ccocem
appeared to be correct during that =eeling, but the vay it is stated
in the last =vo paragTaghs of the "Statesant of i1ssue” coaoveys onlr parct cf 1ic.
T do not agree with the statemeal of the concern and therefore witd
{zs discussion and conclusiocas. Tor exazple: On page 22-2, last =3
;\/ sentence of second paragraph reads: —"Although analysas have nct S2en

~_  perforsed for thesa postulated sequances of avents, =he stafl believes —
that the cunsequences would Se acceptadle, and zuch less severe tuaa ~
'5 those calculated for postulated accideazs.” I do 29t ses how suck a
statezent cas be =ade, wvhen one has zo ccnsider that . features
T to_migigate the ¢ —s3 3ze not estadlished, =d
ts vi ] d 3¢cgicents =3V
Win essezce, having _as uzprotected seTias
Sh.grents.

Another statement =ade on page 22-5, sacand paragrarhk re3ds: "™aliumction
of asr=al plact contzols {3 mot ccusidered when assessing the comsegquences
of umlikely accideats such as LOCA a=d Steamlina Bresk « « o+ o LnESE
postulated accidents izposc such 3 =apid change on slazz parageteTs

ehat nor=al plaat ceatrols probatlr w=uld not affect tha couTse of the
accident.™ The basic implicit ass=ptiss were, which ls =3t coTTelis, is
shat the tize constang of nuclear a=3 cher=al-hydmmulis processes imvolved
13 accideats, and the eatire speciTim of each accident, arve not

ece=parable to the tize constants af the contrel sysle=s stac =may M2 involved.
™is is 1 sweeping and far rangizg assucptica Which is no% suppeTied BY
she satuve of zost accident pragrassiza scdes.
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ECUTIVE SUMMARY

On March 28, 1379, the Three Mile Island Unit 2 (TMI-2) nuclear power plant
experienced a feedwater transient that, through an unusual sequence ‘0* failures,
led to a small break loss-of-coolant accident and resulted in significant core
dasage. The fa‘lures that were experienced occurred in the general areas of
design, eguipment malfunction, and human error. In response to this event, a task
group was formed to provide an early assesssent of the generic aspects of the
feedwater transient and the related ensuing events at TMI-2 to determine Lases for
continued safe operation of other reactor plants similar to TMI-2 that were designed
by the Babcock & Wilcox Company (B&W). Consideration was given by the task group
to inftiating events other than loss of feedwater where it was determined that
such events could lead to a similar transient. In addition, consideration was
given to possible impact on other PWR plants designed by Westinghouse and Combus~
tion Engineering. :

A recent review by the staff on the freguency of feedwater transients occurring in
84W plants indicates that 27 transients have occurred in nine plants during the
past year. This corresponds to a frequency of three per year per plant. The
corresponding rate for the other PWR plants is about two per year per plant.

The results of this assessment are presented in this report by the task group in

the form of a set of findings and recommendations in each of the principal review
areas. Add‘tiona’ review of the accident is continuing and further information i
being obta) 21 and evaluated. Any new information will be reviewed and modifica-
tions to the results of the initial reviews will be made as appropriate. ’

Many actions have been taken since the TMI-2 event by the staff and industry to
minimize the likelihood of recurrence, including the shutdown of the four cperating
B&W facilities for short-term corrective actions which will also be taken on the
other 34W plants before they restart. As this response is being published, there
are other ongoing activities, including discussions with Westinghouse, Combustion
Engineering, and various utilities, to further improve the safety margins in these
plants. Thus, this is a status report ard is not considered to be a completa and
final set of recommended actions. It is not a general critique of licensee and
NRC -esponse to the accident. Such review will follow while other ideas are deing
formulated, but that is beyond the scope of this report. It is likely that other
actions, including Tong-term actions, will be required as the overall review of
the TMI-2 accident progresses.



prior to the TMI-2 accident, the general approach used for accident analyses was
e ensure conservatisa in the analysis models and results. Consideration has Deen
given to the development of best-sstimate codes, but licensing calculacions were
done on a conservative basis. 1t is recognized that shortcomings resulted froe
this .approach. for example, the analysis of the Septemper 24, 1977 transient at
Davis-Besse did not include the phenomenon of voiding in the core and ‘ong-ters
natura) circujation cooling. Other areas that need to by reevaluated include the
use of safety and non-safety grade equipment for the termination of transients and
mitigation of accidents.

On the basis of the results of this interim review, Li.» task group concludes that
certain design jmprovements and other actions already being implemented on B&W
plants in accordance with Commission orders are necessary before plant operation

can be resumed. These actions are being specified in the shutdown orders that
resulted from this generic review; =.§., reactor trip on upsets in the secondary
cooling system of the plant, additional operator training, improvements in auxiliary
feedwater relfab11ity, and further analyses of small preak loss-of-coclant accidents.
Other recommendations for longer term improvements are specified in the report.

The staff believes implementation of the recosmendations stated in this report
would further increase the safety margins in the B4W pressurized water reactor
(PWR) plants. certain of these recommendations also apply to the other PWR vendors
(Westinghouse and Combustion Engineering) as well as to boiling water reactor

(BwWR) plants designed by the General Electric Company (GE).

The principal recommendations resulting from the initial review are given in

Section 8.0 and are summarized below. In general these recommendations include

the short-term actions taken in connection with 1E Bulletins and the recent shutdown
of the 34w plants and extend certain actions to longer term improvements.

plant design features unique to the B&W plants (e.g., OTSG and 1CS) should
pe evaluated with regard to interactions in coping with transients. The
aitigating systems (e.g., HPI) should also be included in the studyi

plant instrumentation should be provided to give improved information on
-gactor coolant leve! and margin to bulk con’ 1nt saturation.

A study should be made o see whether there are design deficiencies that may
ne corrected to reduce the frequency of feedwater sransients. The reliability
of auxiliary feecwater systems should De improved.

Improved means for detecting a stuck-~pen power-cperated relief valve (PCAV)
should be provided. In addition, consideration should de given to upgrading
the PORY classification to safety grade and the associated controls and
instruments to new standards for control systems; or, as an alternate,



consideration should be given %o clasing the FeIIET vaive e wiooe o
during power operation if reseatting of the set point is not effective in
reducing actuation of the PORY.

-

provisions should be sade to assure that essential containment {solation will
occur automatically when the safety injection systes is a=tuated or a high
containment radiation level is reached.

. A study should be made by NRC, the licensees, and disigners af the design
pasis for the residual heat repoval (RHR) system with regard to its avail-
ability and sperability as a low-pressure heat removal system when the reactor
coolant system is contaminated. '

. An improved systes, including reporting and data assembly, should be developed
by the NRC to more affectively evaluate actual data from operating experience
to assess whether the trend of data from the occurrence of equipment malfunc~
tions or other events indicates excessive challenges to the plant safety

)
Vi

g

systeas. 2
=N

e

Increased use of simulator training ‘a4 retraining) is needed, particularly .33

in connection with emergency actions involving single failures, equipment
malfunction, and operator actions, including extension to natural circulation

cooling.

A study should De undertaken by NRC of actions that could make the operator a
nore effective recovery agent or incident/accident mitigator. Such actions
would extend the defense- in-depth concept through the use of on-line diagnestic
computer systeas to seek ways to prevent (inhibit) inappropriate actions and
promote productive intarvention.

Operator training should De restructured o give more emphasis %0 protacting
the reactor core under potentially degraded plant conditions.

Emergency procedures should be written in real time as an aid for operators
to study and memorize those aspects that deal with the initial short-term
response. The procadures should be written in conjunction with results
available from analyses to promcte proper understanding and proper identifi=
cation of critical decision points.

Operatars must have 3 petter understanding of any limitations and must have a
proper understanding of the plants. Each senior operator mu°t direct activities
and must not act simply as another operato”.

\\

More emphasis is needed on human engineering in control room design %o isprave

operator CMPQHCGS‘O!‘ and response. -




A1l classes of operating plants should De reanalyzed using failure mode and

effects analysis to identify realistic plant {nteractions resulting froe

failures in non-safety systems, safety systems and operator actions during

- gransients and accidents. Associated analyses should be perforned for a
sufficient time duration to establish that a staple plant condition nad been
reached including natural circulation. Explicit ennsideration should be
given to the effects of 3 loss of onsite oFf offsite power.

For all classes of operating plants, agditional analyses should pe .performed
of reactor coolant systes preaks in the range of very sma)l breaks (0.
representative of a stuck pORY or small line rupture) and carried out until a
stable, long=term cooling condition is established.

. NRC should develop (and gtilize for audit ca\culltions) quick cnginocrinq
types of analyses pethods capable of both realistic and consorvat1vo applica
tion to operating transients and ssall preak LOCAs from initiation through

stable long-ters cooling and of other events such as 2 small break in a main
steam line or 2 steam generator tube rupture.

standard Review Plans shoyld De updated t0 ensure that the ™I-2 accident is
raken into account during the normal course of licensing review for all
suture plants (0L and c?).

Regulatory guidance should de <gveloped 10 give explicit interpretation of
those General Design Criteria where variaple {nterpretation in the past has
led to inadequacies {n instruments and associated requirements ¢or control of
anticipated transients and accident sequences.

Technical Spociftcations should be reviewed to ensure that (a) plant alignment
and systea operability requirements are clearly stated, (9) unplanned events
are required %0 se reported 0 NRC whether oOF not rechnical spccifications

are violated, and (¢) restrictive provisions do not innibit operator
ilorovisation under apnormal conditions.



8.2.3

prant Control Systess

© Findi ]
The design rtquircn.nts and criteria tor plant process controls are not well
defined in NRC rogulat1ons. Furthermore, the interaction of thase features,
cnpocic\\y in the B&wW integrated control systes and the auxiliary feedwater
systes, have not been thoroughly explored in previous NRC 1icensing reviews. The
plant control systems play an essential part in plant oécrutﬁons and the control
of transient situations that would otherwise introduce challenges to the plant
safety systes.

Failure of controls could initiate 2 transient oF could inhibit the control of 2
transient otherwise aitigated.

Recommendation

1. The role of control systems in al) plants, and their significance to safety,
should be reevaluated DY NRC and the vendors. 1he evaluations should be
performed ny the industry with guidelines developed DY the NRC. Considera”

tion should be given %0 establishing criteria regarding the rate at which
transients challenge the plant safetly systems. Such yransients shou'd
include (3) those initiated DY control sailure plus (b) those initiated
outside the control systes that are not succcssful\y mitigated BY the contr
systes. The plant monitoring instrulontation should be included 10 this
evaluation. failure mode and effects should be gtilized 0 jdentify
realistic plant interactions resulting froe failures in non-safety systems,
safety systems, and operator actions.

2. As a result of she ™I-2 accident, the evaluation of aonitoring systens
should focus exira atteation on certain specific monitoring systems, such as
the prvssurizor Tevel indication 4iscussed in goction 2.2.9 of this report.

The prossur‘zcr leve! indicator has peen used, sometimes incorrectly as at
TMI-2, as d direct indicator of the adequacy of water inventory in the
reactor vessel. A more direct and more easily interpreted ingication of
water inventory in the primary system would make gperator inference and
actions more reliable. Alternate monitoring pethods for evaluat ng adequzcy
of reactor vessel water level, such as the primary jnventory control system
discussed in section 2.2.% should also be evaluated in the racommeided
study. Spccif1ca\1y. one approach can be cnaractcr1zad as instru-cntation
to measure and directly display %@ the operator such derived quantitie 3
the supcooling in the reactor outlet, or the quantity of and energy coniint
of cooling water in the core. Also, an assessment of the malance setween
additional automation versus improved gperator response 0 maintain adequad’
plant congitions should de made. §

8-4
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A COMPARATIVE LISTING GF SAFETY COMCERNS DETORE AND ACTIONS AFTER ThE THT ACCEDENT
'

SAFETY CONCERNS EXPRESSTD BY D. L. BASDEKAS, REACIOR SMETY ENGINEER,
U. S, NOCLEAR REGULATORY COMHISSION OM NOVEMBER 19, 1976 AnD
DECENSIR 20, 1976, SAFETY ISSUE 10, 22, NURLG-©15)

SATETY 1IWLICATIONS OF CONTNAL SYSIER FATLURLS AND
PUANT OVNAMITS *

"The eifects of control system fallures or, sometimes, non-faulted operation
on safety are not belng systematically vevlewed. 1 belfeve that their effects
on safely amnd plant availability should recelve the proper attention. The
first step would be to have the applicants perform a Failure Mode and Effects
Analysis (THEA) for normal operalion, and in conjunclion with postulated
accldents and other off-normyl events.™ :

"In evaluating plant safely, the effects of conlrol system malfunctions should
be veviewed as Inftiating events for anticipated transients and also as falluves
that could occur concurvently or subsequent to postulaled anticipated events
tinftiated by a different malfunction) or postulated accldents.”

"... one has to consider that design fealures to wiligale the consequences of
such events are nol established, and thevefore, those provided for postulated
and analysed accidents may not be sulfficlent, thus, In essense, having an
unprotected serles of events.®

On a refated fssue on reliabitily and risk assessmenl:

"... common mode fallures and events that may result in such fallures, ~long
wiih buman factors, ave expected to contribute most significantiy to the
wnavallability of the shutdown system. ..." (From Discussion of Issue Mo, 0B,
nREG-0119)

* I Countering Basdekas™ argumenis fn December 1976 the NRC Regulatory Stafi
myintaloed: '

"Although analyses have not been rr(omd for Lhese postulated
sequences of events the staff belleves that the consequences
would be acceplable, and much less severe than Lhose calculated
lor postulated accldents.”

In a2 Report to the Congress, NUREG-043R, Apri) 12, 1978, The Dffice of
Hucledr Regulatery ©  carch of MRC, In Justifylng tts position that no
further vesearch e was needed on "Improved Plant Controls™, reported:

'!t Is belleved that only a smal) reduction In visk could resull from

May 17, 109
MY August 23, 1979

RECOMIENDATIONS BY THE NRC REGULATORY STATF INCIUDING A COMIEIY L
MADE DY BABCOCK AND WILCOX CONMPANY, DESIGNER OF THETE HIVE 1SEANY (
UNIT 2 NUCLAAR POWER PLANT SUBSTOUINT 10 W00 ACCIBENE AT T

On Apri) 26, 1979, almost a month after the T accident fhe Babcock am
Wilcox Company, designer of the THE Nuc bear Pover Flant s wle the folb b
comsitment Lo NRC by Vettes fvom J. 0 Bacititlan, Viee President B ben
Division to 1. K. Dentun, Divector, Office of Huclear Reactor Regulabvm
U.S.NR.C.: .

“Subject: Integrated Tonlyvol System
This leiter documents the commitment of Babcowe kb and Wilsox te
undertake a rellability analysis of the Integrated Controd
System (1CS) which will Incluve a failure mode and effects
analysis.* Ihis analysis will ldentlify somces of transients, §f
any, Initiated by the ICS and develop vecommemded design ©
Improvements which may be necessary o reduwe the breguency of
these Lranslents.

In addition, means wiil be developed for decoupling of the
anxiliary feedwater contral of steam genevator valer level from
the 1CS.  This modification will grovide contiol of fecduater
nivder emergency condiUions Independent of the 105

The scope of the vellability analysis amd wobdule Tor both the
analysis and developsent of independent Teeduater contynl will
be provided within 48 hours "

On May 16, 1979 the NRC Regulatory SLatf dssued vepo ¢ BIREG-0560 ent ot ]
Stafl Report on Lhe Genevic Assessment of Leedvater Transients o Pres
Water Reactors Beslyned by The obcock amd Wicox Conpany "

The veporl recommemds Uhal:

"AY classes of opevaling plants should he veanalysed using
fallove mode and effects analysis to ident ify vealtistic plant
interactions vesulling from failuves In non-sately systom
sately systems and operator aclions during tramsicnts and
accldents ™

"ihe role of control systems in all plants, and Uwir signifi-
cance to salely, should be reevaluated by HRC and the vembors,

The evaluations should be performed by the industrvy with gulde-
lines developed by the HRC.  Cons ldevat fon shoubd bhe given to
establishing eritevla regavding the vale at vhich transirnts
chailenge the plant safoly systems.  Such Loansients shauld
Include (a) those Inftiated by contro) fallure plus () those
Inftiated outslde the control system that are not successiully
witigated by the control system. ™ 2,

. !
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ELEMENTS OF PROPOSED PLAN

/

IMpLEMENT ON OPERATING PLANTS BY JANUARY 1, 1981

\

. IMPLEMENT ALL CATEGORY A ITEMS BY January 1, 1880

or PR1OR 7O OL ISSUE WHICHEVER 1S LATER

. OsTAIN CommIssION APPROVAL OF THE Starr’'s FIRST

fompLsTED OL REVIEW

' AsSUMED THAT PROPCSED SHCRT TerM ACTIONS WOULD
NOT PREJUDICE [MPLEMENTATION OF RECOMMENDATIONS

eroM ON-GOING INVESTIGATIONS



NEAR TERM LICENSING DECISIENS

OPERATING LICENSE

SALEM 2
NORTH ANNA 2
D1asLo CANYON
SEQUOYAH

CONSTRUCTICN PERMIT

Brack Fox
PILGRIM .

LIMITED WORK AUTHORIZATION

SKAGIT

PROFSSED
PLAN
et 79
Qe 79
Nov 79
Nov 79

Dec 7¢
Fes &0

Dec 79



PRESIDENT’S COMMISSION ON THE ACCIDENT AT THREE MILE ISLAND

AueusT 23, 1979

We Re@'ssT THE NucLEAR REGULATORY COMMISSIONERS TO REVIEW
ANY PLANS TO RESUME LICENSING ACTIVITIES, AND TO TAKE INTO
SXPLTCIT CONSIDERATION THE VIEWS EXPRESSED HERZ THIS MORNING
3Y INDIVIDUAL MEMBERS OF THE COMMISSICN, AS WELL AS TESTIMONY
£20M PREVIOUS HEARINGS OF THIS [OMMISSION WHICH GAVE RISE TO
THOSE VIEWS. :



PRESIDENW'? COMMISSION ON THE ACCIDENT AT THREE MILE ISLAND

. SUFFICIENCY OF RECOMMENDATIONS?

' FoRECLOSURE OF Commissions ok TMI SpeciaL INQUIRY
ACT1IONS?

y F;AsratLITY OF SUBSEQUENT LICENSE MODIFICATION OR
REVOCATION?

Apequacy oF TecunicaL Fixes?

v ADEQUACY OF PRESENT LICENSING
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IMPLEMENTATION OF REQUIREMENTS FCR LU
QPERATING PLANTS AND PLANTS IN CL REVIZW
@osition

Sect. Abpreviated Pesition Tmplementation
NO . Title Description Category
2.1.3 tmergency Power Supply Complete implementa= B

Requirement tion.

R§11ef and safety Valve Submit preogram descrip- A

Testing tion and schedule.

Complete test program. Y July 1881°

Direct Indication of Complete implementaticn. A
valye Pesition

Instrumentation for . Develcp procadures and
Inadequate Core Cooling 2scribe existing inst. A

[ 3V ]
-
~n

yew level instrument
design submittad. -

Subcceling metar installeci. A

New level instrument

» ingtalled. 3
Ll.4 Diverse Containment Complete implementaticon. A
Isclation .,
2.1.5.3 7 Tadicated H, Contrel Descripticn and imple- A
2anetraticns mentation schedule.
complete installaticn. ; 3

2..tagory A: Implementation camoleze 5y January 1, 198G, or sirer o 0L,
whicnever is later
Categery 3: Implementation sompleta Sy January 1, 1881

°R¢Iief and safaty valve £asting shall e satisfactorily completed ifer all
slants sricr 0 receiving an cperating licsnsa aftar July 1, 1581.



IMPLEMENTATION TABLE (Continued)

Positicn .
Sect. Acoreviated Fositien Imp lementation
Na. Title Descrintion Catazory
#
2.1.5.¢ Récombiners Review procadurss and A
sases for recombiner use.
2.1.6.a Systems Integrity for lmmediate leak A
High 2adioactivity recuction program.
Praventive maintenance A
program.
2.1.8.0 Plant Shielding Review Complete the design A
review.
' Impiement plant
modifications. 3

deatagory A: Implementa:ian:cmple:eby January 1, 1¢&g, eor prier &3 C

wnicnever is later.
Cazegery 8: {mplementaticn completa by January 1, 1881



IMPLEMENTATION TA3LE (Csntinued)

’ Positicd
Sect. AcOreviated resition Implamentation
No. Title Descristion Category
@Au:a Initiaticn of Complete implementaticn B
' Auxiliary Feed of contral grade.
Complete implementat-icn 3
of safety grade
< 2.1.7.5 JAuxiliary Feed Flow Completa implementaticn A
Indication
Post Accident Sampling Qesign review complete. -
Preparation ¢F -
. revised precscures.
Implement plant
modificaticns. 3
' Descripticn of prososead
medificaticn. , B
@ 4ish Range Radiation Installatien completa. 3
Monitors -~
2.1.3.¢ Imsroved lodine Complete impismentatiicn A
Instrumentation
S+4.9 Tr;nsient's Accident Compiete analyses, i
Analysis procedures anc trainiing
Centainment Pressure Installaticn ccmpieta 3
Henitar
* J - > -
Cantainment Watar Level Instailaticn compista 3
vMoniter
Cantainment = <dreogen Installation cemplete 3
Moniter
RCS Venting Cesign submittad A
Installation compiete B,

g:a:e;cry 1. Imslamencaticn comzlete 3y January i, 1380, cr prier t3 CL,

wnicnever is later.

satszory 3:  Implementaticm comzlate By Jaauary 1, 1681.
w=inalyses, sracedural changes, 2ng cperating tr3ining shall Se Jravicec
=y 311 scerating 2lant licamsses ang asplicants for coeratimg licentas

fsliowing tne attiached schedui e,
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IMPLEMENTATION TASLE (Continued)

Positicn
Sact, Aooreyiatad rosicion Implementation
Me. Title Cescriction Catagery
Shif: Supervisor Complete implementaticn. A
Responsibilities
.2.1.5 )Shift Technical Advisor Shift technical advisor A
on duty.
- Complete training. 3
Shift Turnover * Complete implementaticn. A
Precadures
Control Room Access Complete implementation A
Control
2.2.2.5 Onsite Technical - €stablish centar. A
Suppert Center
2.2.2.¢c Onsite Cperaticnal Coaplete implamentation A
Support Canter -
- ‘.. .
*catagory A: Implementation complete by January 1, 198C, or pricr s OL,
whichever is later, '
Category 3: Implementaticn complete by January 1, 1881.
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IMPLEMENTATION REQUIREMENTS PRIOR TO OL ISSUE

ARBREVIATED TITLE

SECTI .N NO. REQUIREMENT
2.1.3.A DIRECT INDICATION VALVE COMPLETE IMPLE-
POSITION  MENTATION
2:1.3.% INSTRUMENTATION FOR ‘ DEVELOP . PROCEDURES
INADEQUATE CORE COOLING AND DESZRIBE EXIST-
ING INSTRUMENTATION
NEW LEVEL INSTRU-
MENT DESIGN SUBMITTED
2.1.4 DIVERSE CONTAINMENT COMPLETE IMPLE~
ISOLATION MENTATION
2.1.5.A DEDICATED H, CONTROL DESCRIPTION AND
PENETRATION§ IMPLEMENTATION
SCHEDULE
2.1.7.A AUTO .INITIATION OF COMPLETE IMPLE-
AUXILIARY FEED MENTATION GF CONTROL. .-
, GRADE
2.1.7.3 AUXILIARY FEED FLOW COMPLETE IMPLE~
INDICATION MENTATION
y 5 % W POST ACCIDENT SAMPLING PREPARATION . OF
REVISED PROCEDURES
2.1.8.8 HIGH RANGE RADIATION PREPARATION OF
MONITORS ' PROCEDURES TO COR-
RELATE DIRECT RADI-
ATION MEASUREMENTS
TO ACTIVITY LEVEL
Sededsh SHIFT SUPERVISOR COMPLETE IMPLE-
RESPONSIBILITIES MENTATION
2.2.1.8 SHIFT TECHNICAL ADVISOR SHIFT TECHNICAL
ADVISOR ON DUTY
2.2.1.¢c SHIFT TURNOVER PROCEDURES COMPLETE IMPLE-
MENTATION
2.2.2.A CONTROL ROOM ACCES CONTROL  COMPLETE IMPLE®

MENTATION
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ANALYSIS AND TRAINING SCHEJULS

Task Description

small 3reak LOCA analysis and preparaticn
sf emergency preocedure guicelines

Imolementation of small break LOCA
emergency procacures and retr2ining
of operators

Analysis of i{nacequate core cooling and’
preparation of emergency procedure
guicelines

Implamentation of emergency procedures
and retraining relatad tc inadequate
core ¢3oling

Analysis of accidents and sransients and
preparation of amergency procedure
guicelines

Implementaticn of amergency srocedures
and retraining related to accicents

and srainsients

Analysis of LOFT small break tests

B

ange covers completicn datas for the

Comoleticn Date

Ju1{-5e;tember 1878*
Oecember 31, 1979
October 1879

January 1280

garly 1922
3 menths after
guidelines es-ablished

Pretast
(4id-SepTamber 1873)

four NSSS venders
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EMERGENCY PREPAREDNESS I[MPROVEMENTS

AND COMMITMENTS REQUIRED FOR OPERATING PLANTS ANb NEAR TERM OL'S

i

- Imnlementation
[tem 3 Catego

1. Upgrade emergency plans to Regulatory Guide 1.101 5 A]
with special attention to action level criteria
based on plant parameters. \

2. Implement certain short term actions recommended
by Lessons Learned task force and use these in
action level criteria.
2.1.8(a) Post-accident sampling
’ Design review complete

Preparation of revised procedures
Implement plant medifications
Description of proposed modification

2.1.8(b) High range radicactivity monitors

> W » G 3> >

2.1.8(¢c) Improved in-plant iodine instrumentation

3. Establish Emergency fNperations Center for Federal,
tate and Local Officials

(a) Designate location and alternate location and A
provide communications to plant

(b) Upgrade Emergency Operations Center in 8
conjunction with in-plant technical
support center

“Category A: Implementation priocr to OL or by January 1, 1980 (see NUREG-QST®'
Category Al: Implementation prior to oL or by mid-1980.
Category B: Implementation by January 1, 1981,

2/

“The implementation of the Lessans Learned task force recommendation item 2.1.3(b)
instrumentation for detection of inadecuate core ceoling, will also Se factored
into the action level criteria.



Item

Improve offsite monitoring capability
Assure adequacy of state/local plans
(a) Against cu;rent criteria

(b) Against upgraded criteria

Conduct test exercises (Federal, State, Tocal,
licensee)

(a) Test of 1icensees emergency plan
(b) Test of State emergency plans

(¢) Joint test exercise of emergency plans
(Federal, State, local, 1icensee)

New QL's

All gperating plants

Implementation
Cateqory

8

Within 5§ years



5.

RELATED INITIATIVES ON EMERGENTY PREPAREDNESS

Upgrading of Power Reactor Emergency Preparedness
. Six teams Formed
. Regional meetings held
. Review of first six plants underway
Concurrence in State Plans
NRC (Carter) Task Force - tomplete
Rulemaking
. Task Force submittal of draft for Commission ccmment

. End of comment period on advance notice of
rulemaking

. 0SD submittal of rule changes

NRC/EPA task force recommendation on issuance of policy
statement on Etmergency Planning Zones

. SECY-79-461

. EPA approved policy statement - will be published
in Federal Register about September 15

August S
August 31

September 21

July 28
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© Comissioner Gilinsky . |
Thru:
. TECHNICAL ISSUES .

Attached you will find, in accord

discussion of somz tachnical issu
. subjects for Cemmission considera
ifn the immediate future.
topics.

Acting Executive Director for Operaiioni:;;zzﬁ’z

" March 13, 1975 -

ance with your oral recuest,
as I believe to be important
tion, althcugh not necessarily
The 1ist

is confined to reactor safety

I have also appended a 1ist of some reactor safety policy issues

that have cocme to my attention in

technical reviews.

- These enclosures represent my personal views and have not been

- staffed out with
matters.

Encls . | .
1. Technical Issues .
. 2. Policy Issues

cc: w/encl

Chairman Anders
Cemmissioner Kennedy
Commissioner Mason
Ccomissionar Rowden
L.Y. Gossick

£. Case

H. Kouts

F. Schroader
Giambusso™ .

« Mincgue

the organizations normally concerned with such -

Stéphen H, Hanauer.
Technical Advisor
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1<~ Cesign Objectives and Safety Desion Basis for Water Reactors

Although your mother-in-law and your Congressman will tell you that
the safely goal is zero risk, we know that this is unattainable-and that
some non-zero risk must be ac-epted in all activities. The social question’
involving cost/risk/benefit comparisons of the varicus-alternatives that
are realistically available nesds td be established. The Rasmussen Study.
made an important first step in quantitative risk evaluation but the
technology is not yet available to resolve this quastion in a completaly
quantitative way. The study has pointed out a disparity between {a) our
present "design basis" safety approach in which all potential accidents
are either put into the design basis for ccmplete mitigation or remain
outside the design basis and have no safeguards compared to (b) the more
realistic viewpoint of a spectrum of accidants .each with probability and .
consequen-es of its own. Serious consideration should be given o modifying
the presert all-gr-nothing approach in the ‘light of reality.

2. Desiagn Objectives and Safefy Desien Sasis for lon-llater Rsactors

For non-water reactors, we have neither ths operating exparience nor
the Safety Study to guide us in developing criteria. The situation is
reasonably well ian hand for HTGRs, but th2 potantial for autocatalytic |
positive feadback leading to core nuciear expicsicns in LNF3Rs is creating
great uncertainty regarding their dasign requirements. Calculations af
such viclent events are increasing in scope and sophisticatiecn. However,
the results presently depend to 2 considerable extent on the phencmena
postulated to occur. For the near term, the staff has already decided
- that a core disassembly dccident must be part of the licensing design
basis. This decisicn is subject to future revisiocn based cn further rssearch
that ERDA is convinced will show that such events are so ‘improbable they need
-..not be considered. : . aple e
Adequate safety must be provided. Too much safety - aZded safety ecuisment
not actually nesded to providas adequate safety - wastes scarc2 and valuable
v 'sources. Attention to improbable seversz postulated events tends to short-
Ci-nge,morz probable but less savers accidents that should be considered.

‘An ‘important corellary issue is whetﬁer the planned LMFBR safety research
programs mset the totality of NRC.needs. : :
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| related systems. The operating ‘plants are one of our chief sources o

' : 4 .
NRC has not established quantitative reliability criteria for safety-

information but we do not know whether the rate of abnormal occurrences
now being experienced is a satisfactory one or not. "We do know that
nuclear unit availabilities and capacities are not satisfactory. Me nee
to find eut whether safety system availability is satisfactory and o _‘J
\_Jjmprove whatever aspects of reliability need improving.

4. Human Performances )

eople. Means must be found to improve the performance of the people

i ) Present designs do not make adequate provisien for the limitations o \
i

- computerized safety-related functions anc ccm

on whem ve depend and to improve the design of equipment so that it is
ss independent on human performance. St .

safety hazard, and the deg-ee to which design and operaticn needs to take
. sabotage into account, need to ba delineatad. Studies now’ undervay should

help, but scme of "the issues are non-technical. In spite of this difficulty,
technical criteria are needed, . . .

The potential for internal and external sabotage constituting a public

~

The relative roles of human cperation and autcmation (bofh with and without

on-line computers) should be clarified. Criteria are needad regarding allowabl
; puter harduars and software
qguirements for safety-rela:ep applications. ¢ -

—

5. Plutonium Dose Criteria

Present accident dose guidelines values are given only for whole-bedy
and thyroid doses. Other dose components (lung, GI tract, bone) should be
covered by similar quidelines. A number (or numbers) for plutonium
is,particularly'pad?y needed and will be particularly hard to establish.

- 6. Siting

Present criteria for siting are in need of improvemant in *he following
areas:

2. 'The design basis external events new in use for licensing are foundad
cn various schemes for estimating a "probabls maximua" event. W2 do not haye
any good way of estimating the return intarval or the frequency of the
earthquake or flood calculated in this way. Furthermore wa are nat likely
to develop cood methods for doing so in the near future because of the short

"
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history (a2 few hundred years at best) and the long recurrence interval desired
(sometimes we talk about a million years). Various developmental metheds
for estimating freguencies of da2sign basis events, chosen as we choose them,
give recurrence intarvals substantially shorter than a millidn years. The
lack of knowledge and the desire to be consarvative is going to make
resoluticn of this problem very difficult. ..
N ~ ;
b. Our population siting criteria are indefinite at best. The applicant
is required to study population distributions around a'site and t0 project
them for the 1ifes of the plant which, of course, he can do only very crude’

+ but our criterion Tor population distribution surrounding ‘the plant ars very

vague, Recant attempts to e more cuantitative in this area met with great

- resistance frem the industry and from the o}d AZC. They tend to be over-

simplified, but I believe we could do. batter than has been done.- A related

"problem is cur presant tatal lack of control over at Qoes in near the

plant after the sit2 is approved. e have some vague words about the
licensee's responsibility to stay informad about subdivisions, a=munition
plants, LNG terminals and other post construction materialization. of things
that would have made the site unacceptable if known before licensing. Someday
some operating reactor is going to have a new neighoor of a really abteminable
kind and we 2re going to have trouble coping with it, . "
c. I believe we are not being serious encugh about siting alternatives
that may offer substantial safety improvements. An cbvious examale is.
underground siting abcut which we are Just starting a study in RES.

7. Degrse of Detail and Realism in Safety Evaluations

The great improvement in computer codes available for use in analyzing .

“the course and consequences of postulated accidents has rather naturzlly led

to a correspending increase in the depth and detail of Regulatory raeview of
these accidents. On the face of it this is a geod thing., It leads %o better
technical understanding and increased realisam in evaluations. 3ut is overall
safety review ennanced by such detailed examination of certain design basis

‘accidents? It is at least arguadle that a broad brush trsatment, with plenty
-of arbitrary conservatisms, gives at least as much safety with a 1ot less

work cn everybody's part. A recent and covious example is the new E£CCS
regulaticn, which specifies in gory detail exactly hew these calculations ars
to De mace. There are many arguments for and 23ainst usa of such details znd
the sudject is about right i 'r regpening,.in my opinion.

A related subject is the very large increase in the c2pability of the NRC
staff to make indspendent caleulations in many accident areas. This has . -
proved to be invaluable in increasing the staff's technical’ understanding
and should Se continued even if some of the details are recognized as teo
detajled for licensing. ; |

~
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-of our output.

1. Internal Quality Assurance
~

-,

We are not taking our own medicine with regard to 2 quality assurance '_‘\
program Sn Reg. ke ¢o not have a quality assurance organi:ation, independent
of the line, reporting to higher management and we have very little auditing \
and QA in the line. If 10 CFR 50, Appendix B8, is good stuff, then it should
be applied to the K2C organization. This must be appiied to the quality

of our product - safety decisions -"as well as the quantity and timeliness -

WS Men St o e v 0 PR T S e

. Making Better, Fastsr and More Generic Decisions

Qur recent record is mixed.. A good example is ATWS and a bad example
is turbine missiles, about which we seem not to be able to make up our

" minds. Future technical satety review should not be endless and mindless .

repetition of what wa have been doing for the past couple of years but

rather censolida. ion into general decisiocns and genaral principles, better
identificatior of what is truly important (risk evaiuation?), and increasing.
autunation of routine evaluations. . . 1

3. "Stabilization of Rozulation Reauirements and St2ndardization of Desicns

Qur recent reviews of the standardized designs that have been submittad

. and recent discussions on standardizatien (and piggy-back).show the

following: .

‘2. The standardization designs submitted are not consolidations of
previous experience. The proposed standard designs include a large number
of "improvemants® not yet actuzlly dasigned. So, thase first standard CPs
will be based on 2 bunch of promises, even more than recent custen CPs.

b. MNew information from design and operating experience and safety
research programs, 2nd new insignts 2s a result of this experienca and
research have pointad the way to improvemsnts in satety that seem vorth-
while and in scme cases necessary. The pace and guidelinas of the standard

.reviews has not permittad implementation of these, so they are hanging over

o

our heads as a sericus threat %3 standardization.

C. -As a result of a. and b. and of the long time lag between today's
bunch of promises and construction and operation of standard plants, more
attenticn needs to be paid to the execution of standardization over the

—
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.ext several years and stabilization of Reg requirsments. .
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This is closely related to Item 3. In the past couple of year's surprises 5
) have come both from operating experience and frem improved understanding

by- both Rey and the industry of safety problems we thought were put to bed.
‘An obvious example is all the trouble we had with £CCS evaluation medels.
Innovatiqn by 2pplicants will continue to generate surprises. Ve must
develop meticds for dealing with these surprises, in cases and generically,
without having a fire drill each time. -
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