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RO CEEDINGS
(8¢30 a.m.)

¥BR. NARK: The meeting will come to order.

This is a continuation of the 254th meeting of the
Advisory Coamittee on Reactor Safeguards. During today's
aeeting the Committee will hear reports on and discuss
primary ccolant systes piping failure criteria, requirements
for qualification of unuclear pover plant equipment, the
integrity of reactor pressure vessels and other nuclear
pover plant components. The Coamittee will discuss the NRS
safety research program and other topics and hear reports
from various Subcocmmittees.

The Coamittee also plans to meet with the NEC
Commissioners to discuss planning guidance for FY '83 and
the ACRS budget and staffing for FY '87 aad '82.

#r. E. G. Igne is the Designated Federal Employee
for this portion of the meeting. We have not received any
¥ritten statements or requests to make oral statements from
members of the public regarding today's sessions.

A transcript of the meeting is being kept and it
is requested that each speaker first identify himself or
herself and speak with sufficient clarity and volume so that
he or she zan be readily heard.

We vill now proceed with the meeting. The first

item vill be a repvrt from the staff on proposed changes for

ALDERSON REPORTING COMPANY, INC,
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pipe failure criteria and some discussion of the leak before
break.

¥R. JOHNSTON: H¥r. Chairman, I am William
Johnston. This moraning in this particular connection Dr.
Pavwlicki will speak for the staff. I vould say at the
beginning that this morning ve are only planning to give you
a progress report or status report. Our review is not
complete of these reports that are referenced here.

The SER is under reviev and Dr. Pawlicki will tell
us == will tell you vhere we stand in those connections. And
the ve will, of course, be interested in hearing the
comments and questions that the Committee has.

¥R. ¥ARKs Thank you. I vas also about to say
that vhat ve shall hear is a status report, not at this
point an officially adopted position of NRE, but there is an
SER in preparation so that it is a status report on the
staff's position.

I cal. ,om Dr. Pawlicki.

Mk. PAWLICKI: My name is Stefan Pawlicki. I am
Chief of the Materials Engineering Branch. The topic of my
presentation today, vhich as Dr. Johnston said will be
brief, ve will primarily discuss this report, on the
evaluation of the blowvdown loads on PWR primary systems.

In 1975, the NRC staff wvas informed of some newly

defined asymmetric loads. Now, the loads vere -- the
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internal loads result from depressurization of the coclant
and the external loads from the pressurizing --
overpressurization in the reactor vessel an the surrounding
shield.

Both the internal loads and the external loads can
cause severe stresses in the internal corponents of the
reactor vessel and the fuel elements, as .2ll as in the
external supports like reactor vessel support itself. As a
matter of fact, under these postulated conditions core
geometry could be so iampai 2d that core smeltdown could
result despite functioning of the ECCS.

In 1978 ve had asked the PWER cwners to evaluate
their plants for us. Their responses were submitted in July
1980 and the results of these plant analyses indicate that
some plants vwill require extensive mcdifications.

At this point I would like to briefly summarize
vhat modifications ve are really talking about, what
aodifications would be involved. The design modifications
being proposed Dby several licensees illustrate the
difficulties in achieving a dalanced approach to aitigation
of asyametric loads.

The remedies proposed by the applicants as
necessary to take care of these loads would involve certaia
pipe restraints both with the inspection of the primary

system, maintenance of the plant, and in many instances

ALDERSON REPORTING COMPANY, INC,
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would actually coapromise the integrity of the primary
piping by restraining it from normal motion under thermal
stresses.

MR OKRENT: I am trying to understand from vhat
you are saying vhether this discussion is restricted to th;
question of asymmetric loads inside the reactor vessel, or
is it a general discussion of primary systea piping?

¥R. PAWLICKI: This discussion is limited to the
asyametric load.

¥8. OKRENT: Thank you.

NR. PAWLICKI: The safety evaluation report that
ve are preparing, we are still reviewing, and it handles or
deals only with the asyametric blovdown Iocad as such. So
basically, the resedial measures to cope with these blowdown
loads are not necessarily a conservative approach, but may
result in the lowering of the safety of the plant due to the
limitation on maintenance, inspection, and limitation on the
norsal expansion of the primary system.

Now, how to cope vwith the asyasetric loads. Some
owvners have given us potential modifications that may bhe
required. They engaged Westinghouse to make a mechanistic
fracture evaluation. They assumed the double-ended pipe
rupture is not credible, not a credible event for PWR
primary pipes.

We have received a report from Westinghouse,

ALDERSON REPORTING COMPANY, INC
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WCAT-9558 and WCAT-97¢7. The analysis performed by
destinghouse in WCAT-3558 wvas performed to demonstrate on a
detersinistic basis that the potential for double-ended
failure of the stainless steel primary piping ~-- and again,
this is lisited only to PWR piping, primary piping, and
stainless steel of this type -- the report demonstrates or
intends to desmonstrate that the probability of double-ended
break need not be considered -- I am sorry. The probability
of a double-ended break is so low that it does not have to
be considered as z lesign basis for designing structural
loads or resolving unrescolved safety issue A2.

¥B. PLESSUETs: Let me ask you a question. This
creport 3558 vas issued in *79, August. I wvonder why it is,
as far as I know I have never seen it until today.

¥B. ¥ARKs: Dr. Plesset observes that this report
vas issued in *79 and it vould have been of interest tc him,
and he is wvondering why it only comes into his hands today.

¥R. PAWLICKI: I may have problems ansvering some
of your questions, primarily because of the fact that the
report Wwas revieved by one of ay men who has resigned his
position since that time, and he will know the story much
better than I do.

Nevertheless, the fact is that the report wvas
subaitted in a draft form about two years ago. It has been

discussed by our people, our experts, and vho recommended
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certain recoammendations and revisions. So wvhen I am talking
about January 1981, I am talking about the final version of
the Westinghouse ceport, 9558.

Bevision T vas submitted last year and some drafts
t¥o years ago.

¥R. HNARK: Yes.

¥B. MacINERNY: John Maclnerny of Westinghouse.

Revisiomr 2 of that report is currently being
printed and will be subzitted to the staff in a veek or
tvo. This Revisiom 2 should be the final revision. It was
intended to incorporate additional staff coaments that ve
had not received up until Revisicn 1.

BH. NARKz And the work on this final revision has
included work throughout the last several aonths?

BR. NacINERBY: Yes.

2B. PAWLICKI: This will be Revision 3, right?

¥R. NacINEBRNY: 2, I believe 2.

¥®. PAWLICKI: Okay.

MR . PLESSET: Have you made essential changes in
the report?

¥R . MacINERNY: No, there have been no basic
changes in the methodology.

¥R. PLESSET: Or the results?

¥E. MacINERNY: Or the results. It just addresses

certain areas in a little more detail and addressed
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additional questions that had been raised by the staff.

MR. BENDER: Could you clarify the matter of the
distribution? Westinghouse prepared the raport. Has it
been submitted to the regulatory staff for review?

¥B. NacINEBNY: Yes. (enerally wvhat ve have done,
the history of this report, is ve have throughout the
revision, we have given the staff various draft revisions of
the report. That vas alvays folloved up by a formal
subsittal to the staff, both proprietary versions and
nonproprietary versions of the report.

Now, ve address the report only to the staff. T
believe the staff has some kind of internal distribution for
reports of that nature.

¥R . ¥ARK: Proceed.

BR. PARLICKI: Okay. UNowv, as I msenticned, I don't
koow if T made it clear -—

HR. BENDER: I do not kncw how I have gotten ay
opportunities to see it, to be honest about it, but I
presume that there is a channel that distributes these
things, unless the regulatory staff has held it as an
incomplete kind of report.

MR. FRALEY: ¥r. Chairman, ve have received copies
of this report along the way and ve have distributed to it
in accordance with our selected distribution list, which

means that some meambers may have seen it and others may have

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



@ N 9 & &

w

10

11

1z

13

14

1&

18

17

18

202

not. But if there is a particular interest in it, ve can
see that everybody gets coples.

HB. HABK: Well, I think at this point that has
just been covered.

BR. FRALEY: I did not vant to leave the
ispression that people were overlocked. Dr. Plesset aight
not have been on the right list. We will correct that.

¥R. NABK: FWell --

¥F. PLESSZYs I just wondered why I was not on
that cight list.

(Laughter.)

¥SB. PLESSET: I get a lot of report that I do not
care about. I think this is not a problew for Pawlicki.

¥E. ¥AEK: Why don"t you proceed.

(Laughter.)

#R. PAWNLICXI: Now, repeating ay last statement,
so the next one follows fromw it, that WCAP-9558 addresses
only the problem of asyametric blovdown loads and has no
connection with programs like ~-- assumptions like
double-ended pipe break or other aspects of large break
LOCA*s involving issues such as containment sizing,
radiological release or ECCS design. And I think this
distinction is importante.

You realize ve are talking about a limited

application of this report to showv that the potential for
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double-ended pipe break 1is very small.

¥R. WARD: Could you explain wvhy it dces no* apply
to -=- over here. Could you explain why it does not apply
aore generally?

¥R. PABLICKI: I was thinking about it myself ar.
L have not discussed th.s vith the gertlemen vho prepared
the SER, but ve are joiig toc. But =my interpretation is the
assusption of the double-ended pipe Ddreak, it is still
conservative. We all knew about it. Therefore, the
intention vas ta make it conservative.

The asysmetric blovdown lcads result from a very
fast double-ended pipe break under certain conditions and
they impose encrmous loads on the structvres, which to cope
vith would make it less safe actually “han if ve make
somewhat mare realistic assumptions. On the other hand, a
slow leak rather than instantaneous double-ended pipe break

can also pressurize the containment and also release

radiocactivity into containment. And the ECCS design should
be able to cope with the large LOCA.

So the reascon ve are limiting it to this
application is primarily ve feel for this application it is
not unrealistic -- nont only overly conservative, but
unrealistic, unrea’ :.i¢ loads, vhich require modifications
in the plant, . .. . aia czn interfere with the inspection
and maintenanc; ama s« ety.

ALDERSON REPOR’ .«G COMPANY, INC,
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MR. WARD: So it is a gquestion of the rate of
failure.

HR. PAWLICKI: Yes. Now, our evaluation of these
twp Westinghouse reports includes the definition of general
criteria that could be used to evaluate the integrity of
piping for large postulated loads. But for the time being,
ve are ooly talking, again, about PWR's, stainless steel
piping, and desigm of the system.

Based on our review and evaluation, ve have
tentatively concluded that sufficient technical information
has been presented to demonstrate that large margins against
unstable conditions exist for stainless steel PWR pipir.,
postulated for large flaws and subjected to safe shutdown
earthquake and cther plant loads.

¥R. OKRENT: What does that statement mean now?
What do you meanx by "large margin.®"? And guantify it
pcobabilistically for me. What is the estimated likelihood
of some kind of failure at some rate occurring, with vhat
confidence, or you know, something of this sort?

MR. PAWLICKXI: I used the word probability and I
sas incorrect. The study is based on deterministic =-- based
¢a deterministic bases. Probability did not enter into the
study at all. Probability of dnuble-ended pipe break -- I
should have said potential for double-ended pipe break.

HR. OKRENT: Let me offer a comment, then, now,

ALDERSON REPORTING COMPANY. INC,
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before you complete action ¢ this. And I am not
unsympathetic or sympathetic to any particular approach with
regard to asyametric loads. If I had to guess, I guess I
would say the chance of it occurring right there so fast is
rather small, is sy guess, okay.

Now, this is =y intuition, but I think there is
building up 2 body of information about flawvs and chances of
finding flavs and not finding flaws, and there is some kind
of knowledge about what is the likelihood of an SSE, for
exasple, and therefore what is the likelihcod of something
larger than anx SSE. And there may even be some estimates on
what the likelihcod of other things that might be a source
af unusual forces.

In this case, I do not know if wvater hasmer is
isportant, but if you look elsevhere in the system, as you
implied, inx this system that could be important. And I
think, rather than saying what you call just a deterministic
basis, at least you should see vhat probabilistic analysis
tells you. It may tell you the uncertainties are 10-3 to
10-11. vhich is what we szw recently as an estimate in
another study. If that is the case, all right, that is the
case.

Or it may say, in fact for what you are looking
at, although the uncertainties are large, they all -- the

-5
vhole band lies at 10 or less, which would b)e
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interesting, you know. I think a loock of that kind would
help place this in a less subjective -- it will still be
subjective, plenty subjective, but at least yoa would have
taken advantage of what little informaticon there is and what
techniques there are.

¥R. PARLICKXI: Let me -- I am sorcrY.

¥B. JOHNSTON: ¥r. Chairman, if I could comment on
vhat Dr. Okrent said. Outside of the scope today, there
have indeed been programs of the sort that you wvere
inguiring about sponscred by the research office. Prograas
as I understand it have been conducted at Lavrence Livermore
which did locok at it from a probabilistic point of view;
a2lso, another program that vas conducted at Battelle
Columbus, shich is more detersinistic in nature.

They are in a sense outside of the scope of what
ve are trying to do today, which is to talk about our review
of this particular input that Westinghocuse has asked to have
revieved. So indeed, some of the things that you are
talking about are going on in the background and there is
extensive other work that we are really not talking about
today e

¥B. OKRENT: I do not understand. You are telling
se there is research going on, but ve are nog going to use
it? 1Is that wvhat you are saying?

HR. JOHNSTON: No.

ALDERSON REPORTING COMPANY, INC,
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¥R. OKRENT: Then all right, what are you telling
ne?

MBR. PAWLICKI: I can offer =y own point. It may
not be final or even correct. T am not an expert in this
area. But when you take a deterministic base, if you
compare say stress inteasity factor in some plate or meamber,
if you krow the toughness, the toughness of the material is
three times as high, then detersinistically you can conclude
that the plate or component will not fail.

Nage, of course if there is certain uncertainty
about fracture toughness of the loads, you could perform
some kind of probabilistic studies saying wvhat is the
probability that if, generally speaking, that this component
sould fail, giver tiu~t there is one-third of the load that
is calculated and tested. And this is the kind of thing ve
are doing here.

¥R. OKRENT: Well again, there is the statement in
this WCAT on page & that says, the overall conclusion that
under the vorst combination of loadings, including the
effects of safe shutdown earthquake, a realistic postulated
flaw will not propagate around the plates in question. This
say not be important if the toughness is -- if the toughness
is enough, as you have indicated.

On the other hand, it does not say right here wvhat

the chance of the toughness not being enough is. I

ALDERSCON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S W, “AINGTON, D.C. 20024 (202) 554-2345



(8]

@ 9 Ny <

10

11

1Z

13

14«

18

16

17

18

19

21

24

25

208

certainly know that the probability of the SSE is not so
small that I wvant to not consider something larger if it
could lead to a PWE one or twvo category release.

Now, if all it is going to dc is lead to a LOCA or
something, that is a very different story.

BR. PABLICKX.: Yes, I understand.

¥R. OKRENTz Okay.

ER. PANLICKI& Now, as far as -- I do not have the
shole report here, the SER that is being prepared. But T
have some excerpts im here and the aspect of selection of
the flaw size is covered in the report, and basically what
it says is that for pressurized water reactor piping there
is a good experience that cracking is not very likely an
there will be very few service probleas for the primary
system tubes.

Jur criteria for acceptance of these analyses
indicate that the flow lengths through the wall should be at
least tuice as long as the thickness of the pipe. Now this
is somewhat arbitrary, at least the vay I see it now, but
also it should be of such lengths that the leakage from the
£law should de larger than 10 gpm, which is the liamit on the
alloved leakage.

What I am saying is, the flav should be large
enough that it would be definitely detected by the detection

system. When I say definite, there is a question again. It
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could be argued that there is some probability that it could
not be detected.

MB. OKRENT: Well, I thipk in BWR's ve have flaws
of the size you just talked about. I do not know whether
you should expect it in PWR's. I awm willing to be convinced
of the fact that they will not occur. But I think just to
state, you know, deterministically, I do not know what that
xeans.

¥B. PAWNLICKXI: As far as you mentioned, Dr.
Okrent, im boiling water reactors the conclusion section, to
which I am coming slowly -— e have one statement which
saybe I should read now, that altnough the safe y evaluation
has been writtea exclusively for the primacy systes piping
at the PW¥R facilities, some of the report is concerned with
the generic application. And it says, piping systeas cther
than PWR primary systems have some service history of
observed cracking. For these systeas consideration should
be given to assuaing flaw sizes different from those
specified for the pressurized vater reactor primary system,
iepending on the history of observed service crac'ing, the
potential for cracking and leak detection capabilities.

So ve are only again limiting it to pressurized
vater reactor systems.

Now, I call the conclusions ve have reached so far

tentative, from the point of view that so far they have been
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revieved by only the other member of the SER, who is no
longer with us. It has not been subjected to peer review
yet or appr~val by our msanager.

ln view of the situation, revi»w is scheduled by
June 20. Yaybe I am optimistic, but in two weeks time or so
ve should have it commented upon by people that participated
in this study and understand it a little better than say T
would at this time.

I wauld anticipate that the SER would be issued by
aid-July 1987 or around this time. We should get management
concurrence and it shoculd be published some time in July.

¥ow, after this overall summary, maybe I would
like to describe very briefly what WCAT-3558 includes and
vhat fac ors can be considered, analyzed, described and so
or. Now, #CAT-9558 includes a definition of the plant
specific primary piping loadings, includes analysis to
define the potential for fracture from rupture and unstable
£flaw extension. It describes azterials tests to define the
saterial toughness and teansile properties and production of
leak rate from flaws that are postulated to exist in PWR
primary system piping.

As far as the loads are concerned, the loads
acting on the reactor coolant pressure boundary piping
during various plant conditions includes the welight of the

piping and its contents, system pressure, restraint of
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thermal expansion, operating transients, in addition to
startup and shutdown and postulated seismic events,
specifically safe shutdown earthquake.

In the design of this piping, the limiting loading
combination must be determined, and Westinghouse has
prepared a table that -- I have a copy of it and
unfortunately L cannot show it tac you today. But anyvay, it
includes = Iist of 127 plants that vere included in the
ovners group coasiderations on this topic. It includes
location for maximums locad, and iao 71 cases out of 12 it is
the reactor pressure vessel nozzle.

It includes axial loads calculated for those
plants and hending loads. The bending lcads for these
plants are for the axial tensiom of 1800 hps and for bending
moment 140C hps. These bending loads have been used in the
fracture analysis performed by Westinghouse and then
evaluated by us.

BCAT-9558 vas performed to demoastrate large margins against
double-ended pipe break would be azintained for PWR
stainless steel primary piping that contains a large
postulated load and is subjected toc large postulated
loadings. If the postulated flaw vould grow larger on the
application of the load, if any additional crack growth that
maight occur aight be stable and not result in a complete

circumferential break -- I think point two is of most
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greatest importance here. <Zven if the crack does grow, will
it be a stable growth or will it progress in a nonstable
sanner.

The analysis vas performed of the axial and
bending loads, the upper bounds of the loads, also in the
facilities listed imx WCAT-9558. Now, in order -- I am not
going to go into details of fracture mechanics analysis, bdut
basically to decide whether the crack would grow at all
under the postulated loads, the method vas used to check how
it compares with :he critical load to decide wvhether the
crack, if it gres, vhether it would grow in a stable manner
or unstable.

The approach that sas used was what is called the
stability concept developed by Westinghouse and described in
NOUREG-0317, which assumes of course that the mechanistic
flow extension -- in the last analysis -- in the last
analysis of the te2aring modulus concept, a factor of three
sargin of safety between tearing mcdulus as the proper
material -- the tearing modulus as calculated from pipe
loads. It is coamparable to either stress intensity K13 --
basically, it is a margin of safety of K13.

MR. SHEWNON: J or K ? Are you expressing
our margin of safety in tltl! o; stress intensity or what?

MR. PAWNLICKI: It is on the Ttearing modulus

itself. So basically the tearing modulus of material is
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based on tests of the fracture toughness properties of the
materials would be three times as high as the tearing
modulus calculated from the imposed loading. And I can see
that Dr. Johnston is there. Naybe he can help me.

Now, I would mention that the criteria that ve
used to determine the postulated flaw size, I will repeat
agaia that e, based on the service experience and somevhat
on our judgment of conrse, that the flaw shculd be -- the
length of the fla¢ should be at least twice the pipe
thickness and should be long enough to have a calcul ited
leak rate of ten gallons per minu o under normal operating
conditions. So it would be detectaple, instantly
detectable, even before the cracke.

¥B. OKREST: Now again, you have had experieace
vith flaws much longer than that which vere not detectable,
2aS yOU know.

MR. PARLICXI: In PWR'se.

¥R. OKPENT: Ta reactors. I find it at this stage
not for me defeusible to assume that because a particular
kind of flaw that occurred in the 3WR and did no%t show by

leakiag, occurred in the BWR, *that it is not applicable tu a

PVR. In other words, if -- if a large flaw in a BWR in fact
did not show by leak -- . ! ve have had cases like that =--
at the noment I do not know why, if the flaw occurred in the

PVR, it also might not shov by leak. Because as far as 1

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (2U2) 554-2345



10

1t

12

13

T4

15

168

17

19

2t

214

understand it, that is something related to how the flaw
exists in the pipe and whether it is held together tightly
and so forth and so on.

Wiiether or not ycu expect a flav size and so fcrth
you gay say differs among the twao, but that is a different
guestion. But I have a problem 3ith some of yvyour bases.
That is one of thes.

Let me give you an example of other kinds of
guestions. Again, in looking at the Westinghouse
conclusion, it says they used identification of actual
sinimus matarial properties based on the research of
Westinghouse quality assurance files. I think that is a
good bdeginning. But I think you have to ask yourself, what
goal am I looki.g for with regard to safety, what assurance
do I vant t> have, and are there vays in which Dy som?
anozalous path inx fact I have reached material propertirs
far vorse?

And of course ve have the example in pressure
vessels vhere some of the velds are far more susceptible to
radiation damage than other velds, and it could be that one
could have had the experience in pressure vessels, he looked
at a certain group of vessels and did not have any that vas

and somebody else did. Do you understand what I aa saying?
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You are in fact interested, I believe, in a rather
high reliability or a very low probability that what you
assume vill rot occur really does not occur. And I cannot
tell that in fact somebody is asking are there vays in which
the assumptions here might have been defeated. Maybe you
have done it, but I have mot heard it.

Anod then you give me the kind of statements you
have. And, you know, in lacking -—= I have also looked at
these reports fros time to time, and I think you sight be
able to well make the case probabilistically, but if you do
not do it and somebody has not thought about are there
things that are veak spots, you may end up vulnerable and
saybe :ven baing wrong.

®9%. EBERSOLEs ¥ay I ask -— right over here, right
this vay. Is is possible tc have a crack vhich is so small
from side ta side that virtually no leakage vhen one
considers the contamination by crud or precipitated boron or
any other sechaniss that you can think of, in fact it does
not leak emocugh that you can see it until it rezlly gets bic
or, for that matter, to have a crack which never does
penetrate the surface?

That sounds impossible to me. I think Dave wvas
thinking about Nine Mile Point, the case vhere the break vas
almost, I think, 50 percent circumferential defore they

found it by a drip. And certainly I think I can take a
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cracked pipe, and if I carefully cracked it, I can put it in
a vise and squeeze it together in a vise so tightly it will
not leak.

I do not know vhether cracks generate that way or
not. Because there is a structural crack does not mean
there is a physical leak of fluid.

Ei. PARLICKI: Yes. Basically, what you are
sayiog is jow are assuming, sar, a 7-inch -- Westinghouse is
assuming -— ve are inclined to agree with theam -- a 7-inch
through~the-wvall crack, and that wvould leak at a certain
rate. But you are saying that the crack, 7-inch, not
through the wall.

BR. EB.RSOLE: Or else it wvas through the wall --
that is right. I think I can take any crack generated, and
by appropriate stressing I car close it so it will not leak.

#R. SHEWNON: Not during the cycling of a plant,
you cannotj the first part of the cycle, at any rate.

¥R . JOHNSON: My name is Richard Johnson. I am in
the Generic Issues Branch, Division of Safety Technology.

L would like to address the issue of fracture and
fracture prevention, which I believe Dr. Okrent is raising.
And T apologize, I am not sure that I followed with
precision the line of reasoning. So if I -- perhaps ve
should have a dialogue rather than me trying to stand up and

ansver 1 specific questione.
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But I think that the issue here centers about the
fact that ve are talking about pipes vith fl;vs. and ve
recognize that these flaws may roach sizeable proportions in
service, flavs in pipes under accident conditions. One of
the things you asked, Dr. Okrent, was can ve have a large
flaw that does t . leak. And I think we are ready to
stipulate "Yes."

That is our experience, and that is why ve are
postulating that ve go into the accident with a nonleaking
large flaw. Now, large has to be =-- it gets to be a little
ars-vaving in nere =-- but I think when you see what the
staff has done in reviewving the Westinghouse report, I think
that the criterion that is set up for the size of the flaw
is large. It is certainly within the realm of things that
are ordinarily detectable and that the issue is what happens
under these large loads, accident load: -

The thing that ve are trying to guard against --

¥R. OKRENT: What do you mean by "accident loads"™?

¥R . JOHNSON: Seismic, for exanmple.

BR. OKRENT: Okay.

¥R . JOHNSON: For the maximum design loads, is
that the proper terminology?

HR. CKRE/T: Seismic shculd not produce an
accident load.

MR. JOHNSON: Well, okay. What the ASME criterion
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would call Level C and Level D.

MBR. OKRENT: Excuse me. Seisaic should not
produce Level D by itself; should it?

HR. JOHNSON: I do not knovwe. I cannot -- it is
not proper for ae to address that. I am a metallurgical
engineer and not a stress analyste.

(Lagghter.)

So I will stay out of the field vhere I have no
business entering.

But the issue then is going intc a condition with
large loads and a relatively large flaw, wvhat is going to
happen and wshat we are concluding is that for the given
materials and given conditions, the flaw vill grow in a slow
and stable fashion. It will indeed .ecome a leak rather
than a catastrophic failure. Now, that is the point of all
this.
ind is there sosething that still remains that ve
ought to discuss, Dr. Okrent, within that frame?

¥R. OKRENTs All right, I will try to state it
again siaply. There is some chance -- it may be gquite small
-= of 2 flaw larger than vhatever it is you have assumed in
here. Now, it may be that the results are not sensitive, in
other vords, that you vould get the same result, in fact, if
you had a flav four tismes as long as wvhat you have said.

If so, you could say that, and that would say the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W.. WASHINGTON, D.C. 20024 (202) 554-2346



@ e N @

10

11

13

14

15

16

17

18

19

21

¥

(]

24

25

219

probability of our conclusion being right is not affected by
that. It may be that the material properties are wvorse than
you have assumed here. There is some probability of this.
You may be able to decide in fact that there is some lover
lisit on material properties tdha. 7 'u see no vay of getting
== Yyou know, violatingi even at that limit you might be okay.

ALl right, them, you can say it, or you can say
that — you can argue on whatever reason the probability of
getting material property sc that is acceptably low based on
some experience and so forth.

L would say the argument that at the SSE level you
are okay is not a very good one probabilistically because
the other parts of the staff are estimating the likelihood
of the SSE for most plants being in the vicinity of, let's
say, one ix 2 couple of thousand per year.

We lave a lot cf plants -- that is a round number;
sometimes it is smaller, sometimes it is larger. But that
is not, by itself, a number that I or, I think, the staff
considers a very small likelihood if it automatically leads
to an uncoatrollable event which has severe consequences.

So, I think, in fact a good case can be made, my
intuition tells me. But to avoid looking at this, in fact,
may leave something important out. When I say I think a
good case can be made, I think it can be made if you say we

are not generalizing it tc all pipes. But now vou have just
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that much higher probability of something going wrong. You

talk about a selected number of pipes, pipes that are looked

at frequently, vhatever, or something. And that is my guess.
¥R. JOHNSON: As far as one aspect that you

brought up, the saterial properties, I think that some tests

ttat have been conducted say that indeed one is using not

average Lut a lover-limit fracture resistance. As far as
the flaw —
BR. CKREFT: Excuse me. What does the term "lowver

limit™ mean?

¥R. JOHNSON: Within the bounds of the tests
conducted that the fracture --

HR. OKREBT: Yes, but -- ckay, Jjust so we
understand, you do not test esvery plece of macerial
actually; do you?

¥H. JOHNSON: Sampling.

MR. OKRENT: Sampling for each and every pipe?

¥R. JOHNSON: Saampling from representative heats.
There is a saampling problem that can be addressed.

#R. OKRENMT: Again, maybe you can make a good case
both for the welds and for the material. You know, there is
no reason to assume -- in fact, the probability is zero that
the material can have lesser properties. I do not know if
you can make that case. If you can, that helps your

argument.
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HR. JOHNSON: VWell, then, you are talking about
the msaterial properties and trying to look at them in a
probabilistic wvay. Then one can say, surely, since we have
not sampled every pipe that is in every reactor, there may
be something lover.

But one does a seansitivity study and says what if
the material vere somevhat lover than what ve have, seeing a
scatterband of msaterial properties. Let us assume that, for
exasple -— and rational engineers do this all the time, as
ve all know -- let us assume that although ve think wve have
a lovwer lieit, there is a saterial with, say, 10 percent
less resistance, shat dces that do for our analysis?

And when you go through this particular analysis
for the piping, with the postulated flaw you find that a
Iittle bit less fracture resistance does not really
significantly affect your conclusions; namely, that the
postulated flaw, if the naterial had a little less fracture
resistance, wvould still be leak-before-break.

And that gets back to what ¥r. Pawlicki vas
talking about vhen he said there is a margin in the tearing
modulus, which is a term, a measure of the materials
fracture resistance or stability. There is also the
possibility that there may be a larger flaw than wvhat vas
postulated, and the same thing is done with a sensitivity

analysis.
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Sunmnsing there vere a larger flaw and the
conclusion is not going to be significantly affected by
that. Eventually, of course, vith respect to the flav size,
the largest flaw you postulate is wvhere the flav has already
come apart and you have to stop somewhere short of that
because yoa are assuming that the plant is operating when
yos are going into the accident. So the pipe is performing
its function prior to the application of accident-level
loads. So there is z reational basis for how large a flaw
can be -— should be postulated.

And T am not really sure, speaking of that, that I
fully understand what you said vhen you alluded to there
being very large flaws that were not detected. The largest
ones that I know of in beoiling water reactors sere the flaws
irx the recirc lines at Duane Arnold.

¥R. OKRENT: You are not analyzing flavs
equivalent to that here, are you?

¥B . JOHNSON:z No, sir.

B®R. OKRENT: The plant wvas running with those, was
it aot?

¥R. JOHNSON: And the plant vas leaking like a
sieve.

MB. OKRENT: It vas shut down at some point, and
those flaws vere only, you know, somewvhat smaller before it

vas shut dovn. So you rfay it vas leaking like a sieve, you
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know, they have to shut l\ovm at about 5 gpm. And so I
assume they did not grow in a day -- I hope. I am not
suggesting that you need to use -- I am saying you aight be
able to make a good case why in a PWR at this particular
site that is unlikely.

In fact, those flaws did exist, and you cannot
just wvave ties avay. That is the point I am trying to make.

#R . JOHNSON: If one performed the analysis --

NE. OKRENT: Is there some other mechanism by
which you could lead to the same thing here? If there is
not, then the probability is low for what reason?

MR . JOHNSON: The Duane Arnocld cracks occurred -—
one can go through an analysis for the Duane Arnold type of
flaw and still come up with the same conclusion; that is,
that va wvowld get leak before break.

BR. OKRENT: If you can do that -- in other vords,
you say your conclusion depends on flaw size?

¥R. JOHNSON: Not quite, but almost.

¥R. OKRENT: You do not have to hinge it to the
flaw size. That s okay if you can do it that wvay. But you
have not -—— what I have heard here --

HR. SHEWNON: Dave, this is not a complete
discussion of the topice. There have been a lot of reports
on that. We have had people here before, a month ago, or

years ago is more like it, talking about Duane Arnold and
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hov many degrees around and hov deep it could have been and
whether it wvould have leaked before it broke.

I think you are deoing them a aild disservice to
vant an education msore than you can absord and msore than
they are prepared to give all in four minutes or even 40.

BR. OKRENT: I am, in fact -- I am not sure they
have looked at this probabilistically. I have not heard
that they have Ioocked at it probabilistically.

HR. SHEWNON: No, they have not often, although T
think they have done more than they are prepared to give.
There has been the study at Battelle on the cold-line break
and that got expressed probabilistically. I think, in
effect, you are asking them wvhere the codes are done
deterministically toc come back and express it in a different
language, 2nd it msakes them ill at ease.

Now, ve can go out to Livermore someday, and they
are reinventing the ASME code expressed all in teras of
probabilistic analyses. And it is not clear vhether they
are doing a bdetter job or a vorse job. It is just clear
that ve are spending a lot of money for thea to do much the
sase thing om cerctair subprojects.

MRB. OKRENT: I have a reason for suggesting that
they look at it probabilistically, just to provide, let us
say, another, oh, mechanisa for seeing that they have not

overlooked some path. And you sort of ask yourself, you
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know, have I covered all the ways, vhatever it is that I can
get 10-5 chance of this occurring, and you ask what other
things that can do this, and so forth, and you satisfy
yourself there. I think you are just one step further along.

MRB. SHEWNON: My point is you can solve some
probless with these functions and you can do the same thing
a lot of other different ways. And wvhat bothers ame 2 little
bit, are we asking have you done things in terms of these
functions as opposed to those functions?

B#R. OKRENT: The chance of large flaws being in a
light-vater reactor is not zerc.

¥R. SHERNMON: Nobody here argues with that. And
they have a formal wvay of going through that and ceping with
it in their say. But it is not expressed in teras of, "That
gives us a probability of 10-8 per reactor-year plus or
sinus 2."

¥B. PANLICKXI: I also feel that is the best basis
for any probabilistic analysis is past experience.

¥R. SHEWMON: Let me ask a couple of different
guestions on this. There have baen concerns on the part of
the staff about what are called "impertinecces,”™ I guess,
flow deflectors inside pipes, and so on. This may not be
part of it here, tut it again has to do with what LOCA loads
may do. Is there any code that you knov of which addresses

these things, or is that something the staff revievs or 1.s
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it something which is left to the AE's good judgment?

NR. PAWLICKI: I am not familiar with this aspect
but maybe someocne --

¥R. SHEWNON: You are standing.

¥R. LEVIN: I vas ready to discuss another
question before you got on that issua, just trying to set
the record straight as far as the history of the staff's
look at probabilistic evaluation. If you are ready to hear
that, I would be glad to --

HB. SHEWNON: Tell us who you are, and go ahead.
W¥e will get om ta the gquestion.

¥R. LEVIN: ¥y name is Howard lLevin. I am with
the Division of Engineering.

Back in *76 Combustion Engineering ocwners group
and BEW owners group submitted topical reports which vere
completed by SAIs. And the staff completed its review of
them, i£f T recall, in 1978, and concluded that those reports
could not forw the basis for valking avay, so tc speak, from
the asymsmetric loads.

The reascon, as I understand them, vas although the
sethodology was acceptable from a probabilistic point of
viev, the data just did not support it. 1In other words,
there vere not adequate data from a probabilistic point of
view, materials -_operties from a probabilistic pociat of

viev.
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Se, in a nutshell, the conclusion vas that that
data could not, although the approach vas nice and provided
insights, could not form the basis for a licensing decision
to wvalk away from asysmetric loads. Therefore, in ‘78, the
staff sent a letter to the PWR ovwners, requesting them to
address asymmetric locads. Iz par=llel to that effort,
Westinghouse presented this study.

I do not know if that gives you a little bit of
the history, but I think it is just basically a concluasion
that that vas nect an cdeguate basis at this time as a
licensing basis.

¥R. OKRENT: I remesber that study, in fact, and I
guess I do not want to hear of it today, but I think at some
point [ would like to understand if in fact the data, you
know, is insufficient to satisly the probabilistic
analysis.

I have trouble translating it iato how you arrive
at the deterministic position, because in the deterministic
position either you are assuming you can handle any flaw
size, in which case the previous problem on inadequacy of
flav-size data is unimportant, or you are saying the flaw
size will not be larger than a certain amount. And you will
say, "I aw relying on engineering judgment,®” but you would
-- probabiistically, it seeas to me the same kind of

thinking enterse.
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Okay, I remember that study quite well.

HR. MABK: HNike, could you ~--

¥R. BENDERs Why don't ve ansver Paul's gquestion?

MBR. MABK: Fire.

MR. SHEWMON: My question has to do with there are
flow deflectors which are inside piping, and these conme
Ioose, if not regularly, several times a year. And so the
probabilities are so high that I can grasp them easily. And
the gquestion has to do with wvhat design, wvhat consideration,
if any, this has gotten in here?

And, if none, as a question of information,
wvhether there is any design code that has to do with these
or whether that is all left to the AE and the owner as to
how often they want to pick these things out of the steam
generator or the pump or vherever they collect.

¥R. JCHNSTON: I cannot give you a direct ansver
to that, Dr. Shewaon. I just do not know.

By understanding from what I have seen of this
report would -— that wvould not be included in the report.

Dick Johnson amay have a different ansver.

¥R. JOHNSON: ¥No, no, no, I do not have a
different ansver. I only vant to remind everyone here that
the scope of this problem has to do with violation of the
primary pressure boundary, and I believe the things you are

talking about are vithin and do not vioclate the primary
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pressure boundary. And although I will not say it is an
unisportant problem, I think you are joing beyond the scope
of the review.

¥B. SHEWNON: Well, I could bring them into the
steam generator out of the feedvater, I suspect, if I had
tos and that would viclate primary to secondary. Now, that
may not be the primary boundary, and it may be.

Let ze ask a different gquestion then --

MR. ®ARKs Would you picture hov that would make a
double-ended pipe break in the pressure vessel and an
asysmetric blowdown load?

¥R . SHEWMON: No, I would not. I am asking
another guestion. Let me come back a little bit closer to
this. As = result of going to asysmetric locads or
considering the guestion, I umderstand that wvhat we did to
cope with this hypothetical accident vas to increase the
strength of hold-down bolts substantially and increase the
load vhich the torque could take.

And also, that is not part of your presentation
today, but it will be a part of a presentation next month, I
am told. And I would like ta have some of tnis firepover ve
have here in fracture mechanics and vhat have you here next
sonth, I guess. And if you have not read of that party,
vhy, by all means, invite yourselves.

(Laughter.)
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¥R. BENDER: I have some sympathy with the
vievpoints that have been expressed here, both Dr. Okrent's
and Dre. Shevmcn's. I find myself faced with the dilemma of
how to bring together these tvo approcachns to addressing the
probles. The Livermore people did in fact do an analysis of
the piping loading question and came up with some very, very
Iow probabilities of the crack propagating, except they left
out a rather important element; namely, the uncertainties
associated with mistakes in design errors, detection
techniques, and that sort of thing.

I think that is the point Dr. Okrent is making,
an?® it is legitimate to say, "Well, if you are going to make
this argusent, how much is it dependent upon things being
done cightT*™

Now, can you make that prorabilistically? That is
the question I want to know, because I think that is the one
he is trying to get at.

PR. PAWLICXI: I do not knowe. I personally feel
that it could be expanded to include consideraticn of
probability of either the material fracture-resistance being
lower or the load bdeing higher or the flaw being longer than
ve are assuming. And so judgmental factors wvould enter:

How large or long a flav do you assume?
¥B. BENDER: That is a matter of how sure you are,

the basis on which you are making the judgment is the right
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basis.

NR. JOHNSON: I would like to comment. I think ve
have gotten off a little bit from vhat the nature of this
reviev is and what the zssumptions are that are behind it.
$hat, as I understand, ve are reviewing is a proposal by
Westinghouse, is ve assume ve have a crack that is large
necugh that it is leaking at least ten gallons per minute.
And if ve have a crack that large and ve tier apply certain
loads to it as caused by earthquakes or whatever, will that
crack grow in a catastrophic sanner or will it grow slowly
an in a stable sannec?

What Westinghouse is trying to show us is that if
the loads are less than a certain number, which is on the
arder of 40,000 kps, and what ve are trying *o do is review
that proposition to see whether ve agree with it or not, it
already assumes a large crack. It is not a tiny !:.tle
crack; it is a great big one. It is already leaking at a
rate vhichk is detectable, because it is temw gullons per
minute. And that is above the tech spec limits. The
gquestion is: Will that thing proragate in an unstable
mapner? GClven the kinds of loads that you aight get under
that circuastance and given the msaterial properties which
they have made some tests and offered us a lover liait.

So I think our problem is to evaluate that

proposition. It is not a question to us at this point of
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probabilities and things like that. It is already assumed
to bw uf a certain size. And the question is vill it grow?

HR. BENDER: ¥o, I think that is not the whole
issue. That is part of the issue. I think the first
Juestion is vhether ve have established the basis that ve
know the leak will occur; and secondly, that ve will
detect. There are some other issues involved; namely,
having tc do with shether the crack would grow in a certain
vay and the rate at vhich it vould grov.

Those may be deterministic. As a matter of fact,
I think they are. But ve have to start firet with the
premise that we accept the idea that the leak is there and
that ve can can find it at some point. And I do now knov.

I have heard the argusent that ve know that vet;
that is a postulate.

¥R. PANLICKXI: The only thing I can ansver to this
-= it is not very clear to me either at this timse, but I am
limited only to the item I had. Nevertheless, %o assure
that adequate leak detection systeas are in place, the
facilities listed in the WCAT report -- the detection
capabilities should are listed in the report. I agree with
you that scme, or many of us, have doubts vhether the leak
detection systess that do exist are adeguate.

¥R. BENDER: L am Jjust trying to separate the

thing into pieces. If you vant to Just listen to the
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fracture mechanics argument, vhich is vhat I think you are
trying to present to us, then ve have to set aside all the
probabilistic things and just say how villing are ve to
accept the fracture mechanics? That is wvhat you va“t us to
hear, and not be con:erned abou'. wvhether ve understand the
usyametric load thing. Okay, ve will understand it in that
context.

¥R. JOHNSONs It will have to be evaluated in the
larger context; that is correct. What ve aave received from
industrcy is a proposal that is attacking one portion of it,
and ve are trying to evaluate that particular portion. But
in order to resolve the total A2 issue, the total picture
that I have been hearing fros the cosmittee this morning has
to be included. I did not mean to say that it was not.

¥R. BENDER: I am not sure wvhat you are trying to
resolve this worning.

HR. JOHNSON: ©We are not trying to resolve any of
it rthis sorning.

¥R. BENDER: I will stope

HB. SHEWHNON: Let me bring up one other thing
shich is on at least ay aind and, I think, several others'.
And that is, ve have wvith this asysmetric load gotten
ourselves into the situation vhere there is a good chance ve
are decreasing the safety of the plant, perhaps in

nonquantifiable loads, but with bolts that come loose and
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pipes that cannot be inspected or things that hang up so

thersal expansion regularly overloads the p'pes. And the
probability of that is nonquantified.

But there is still the suspicion, I think, that it
is reascnably commonly believed that maybe if ve could get

rid of some of these things, ve would be ahead, whether ve

7 can nail it dowm in a firm quantified manner or not. I 4o
8 not what ve could explicitly give that, but I think it iz
% there.

0 HE. BENDER: I support that view strongly. But I
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suspect ve are not going to get all that today. Next month
L expect to hear a lot more on that tco.

®B. ¥ARKs Go ahead, ¥r. Pawlicki.

®#E. PAWLICKI: Actually, basically, this completes
=Y presentation. I just vanted to maybe recapitulate the
conclusicon ve have reached, tentztive conclusion as of
today. One, of course, is that based on cospliance vith our
acceptance criteria, ve conclude that full double-cnded pipe
break need not be considered as a design basis to resolve
generic probless. This applies only to asysmetric loads in
thie reactor vessel cavity. This applies, of course, 2nly to
PW¥Rs with stainless steel piping. We are not even extending
this argument to ferritic piping. MNaybe we vill, but at
this time it is a very limited scope of this conclusion.

Novw, the second conclusion is maybe »f sort of
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minor importance. Twvo domestic utilities have not performed
yet their seisamic analysis. They are scheduled to coaplete
thems by end of 1981. And as long as the maximum bending
soment vwill no exceed 42,000, again ve feel that they would
be within the group of plants that are acceptadble.

Finally, the conclusion that I would also mention
te you, just a few minutes ago, is ve do require that the
leakage detection systes in these plants complies with
Regulatory Guide 7.45 in order to make ceasonably certain,
let us say, that large leaks vould be detected.

¥ow, ar personal opinion, I have some reservations
about the leak detection systess. But it is sosething that
I may be wrong. And we will have to look at it.

Finally, as I already amentioned also before is
that the safety evaluation has been written exclusively for
the primary systew piping at PWR facilities and
stainless-steel piping and for piping systeams other than PWR
primary systesms which do0 have some service history of
observed cracking -— and this is putting it aildly.

Theu, for those systeams, cons.deration should be
given to considering flaw sizes diffarent than those
specified for the PWR systeams, depending on the potential
for cracking and leak detection capabilities. This is als.
different for different plants. We do not have a unifora

type or quality or sensitivity of leak detection systeams in
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all the plants ve are talking avay.

Now, in a vay coming to Dr. Okrent's argument,
vhich is definitely valid, but in order to establish either
the probability or likelihood of the thign happening, you
have to have to some data base, in the first place. And by
limiting this to PWR experience, primary piping, and
staizless steel, ve have formed a set which is pretty vell
knosn and can s»~ with reasonable confidence that there is
0o major leakage or cracking in the PWR and the primarcy
system.

HR. OKRENT: How many, I suppose you would call
it, discontinuity years, or vhatever is the right term, of
experience do you have that is applicable in this pipe size
and so forth? Do you have, you know, a million
discontinuity years, so that you can say a flaw like this
has not occurred, or is it a thousand?

Because, ycu know, until a couple of years ago ve
did nor have cracking in turbines in PWEs; right? So you
have to be s little bit careful about what your data base
is. You say in fact have quite a few discontinuity years,
or whatever seasure you vant to use, to argue that this is
the case. But you have to be a little bit careful wvhen you

say it has not occurred so far.
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¥R. PAWLICKI: I remember that wvas the case. We
vere told ve had no cracking in the primary system an. twvo
veeks later ve vere told ve did. So that is a valid
argusent. So I do not know how many discontinuity years or
vhatever ve had, but it could be estimated a thousand. Of
course, L[ think, as ve all very well know, that the
probabiZities calculated will depend on the size of the data
base. If it is small -- it could also be highe. 10-‘ vere
based om 10,000 known years of operation.

The final -- just vhat Dr. Okrent vas mentioning,
it is not a conclusion but sort of a comment, vhich says --
and I will read it -- that the parameters chosen by the
staff for our evaluation criteria are sufficient conditions
and are believed to be conservative. Howvever, a
quantitative estimate of the degree of conservatisas cannot
be defined vithout additional experimental data. It is
likely that experimental data wvould showv that bending
moments higher than 42,000 kps would be alloved.

Experisents now being planned by the Office of
Researchk, ¥RC and industrial organizations such as EPRT
should ielp to clarify this matter in the future. These
additional data are not necessary to complete this reviev.

MR. OKRENT: If I can make one last comment. If I
try to translate the thinking from WASH-1400 to your

problem, I would ask for a cosmon sode. At the moment the
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acst likely common mode that I can think of is that there is
a deficlency in the welding such that at one and the sanme
time you have material that is inclined to run if you have a
big enough crack and alsc it is inclined to develop a big
crack.

So that in fact these are not now random events
that you multiply the probability of, but in this particular
veld the one is connected with the other. And so the
gquesticn is ia sy mind, is there a chance that you could
have veld saterial of that kind7 I have to rely om Shewmon
or someone else to tell me there is a chance or there is no

chance« I can raise the gquestion. I cannot ansver ite.

¥B. SHENNQN: Do you vant an ansver today?

¥R . CKREXT: Any time you wvant.

(Laughter.)

¥R. MABK: Can you put it in one vord, like yes or
no?

¥B. SHEWNON: Do ve have any handout on this
presentation?

¥R. PARLICKI: No, not at this time.

BR. SHEWNOE: In particular, I wvould like to see a

vritten version of what you said your principal conclusions
vere about what could be used in the cavity for blowdown
loads. You read something off.

MBR. MABRK:s There is an SER in the course of
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preparation and that I think will cover the points.

HR. SHEWNON: That is the official document?

¥R. JOHNSTON: That is the official document. It
should be available before your next meeting. And in fact,
if the Comaission is interested ve would be perfectly
¥illling to come down and give a more detailed technical
2iscussion. ¥We are siaply not ready at this time to do it.
We could meet vith the Subcommittee or whatever.

¥R. SHEWNON: But what he read about the
conclusion, I would like to see the vords, and I can vait
until next month.

NR. NARK: At this moment it is sort of a draft,
unofficially unauthorized conclusion.

Thank you. I think this will probably be looked
at with interest and also receive more discussion.

Shall ve go on to our next topic, vwhich is
requirements for qualification of nuclear pover plant
equipment, and it is = report froms msembers of the staff on
proposed requirements for seismic qualification of equipment
in operating plants.

¥R. BURNS: Gentlemen, my nase is Jack Burns. I
am presently on detail to the Generic Issues Branch of the
Division of Safety Technology. Ny hcome base is the Division
of Engineering Technology over in Research.

Today I vant to present to you a preliminary draft
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of a task action plan related to the unresolved safety issue

Au6 .

(Slide.)

And that is related to the seismic qualification
of equipment in operating plants. What ve are concerned
with here today is to present this preliminary draft to you
and look for your comments and suggestions on how to improve
this program as it stands at the present time.

You can see here on the first vugraph, the lead
sryanization is the Division of Safety Technology. I anm
currently the task manager of this program. It is
applicable tao all Iight vater operating plants, and ve
expect the program to be about a three-year effort.

Before we go any further, I want tc say that ve
vant to split the definition of gqualification into two
areas: one is the structural gqualification of the
component, that is, to see that it does not break, it does
not distort beyond possible limits, that it does not become
unstable nor break loocse from its basic foundation.

The second category would be operational
qualification or in-plant operability. To some degree these
vill overlap with the structural gualification. An exact
breakdovwn in the definition of the tvo may be hard to come
by. But for qualification ve are concerned about fluid flow

conditions, things like circuit breaker set points,
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aulti-control operation and processing signals and the
like. Obviously, with circuit breakers you could say that
this is a distortion causing the break. It could be
structural or it could be classified as strictly
operability. So that is one of the overlapping difficult
peints.

(Slide.)

The objective of this task is to establish an
explicit set of guidelines that could be used to judge the
adequacy of the seismic qualification of mechanical and
electrical equipment at all operating plants.

®R. EBERSOLE: Nay I ask a guestion? Is it within
your scupe, since you are taking a broad view of the problem
here, toc exasine the plant mechanical and electrical
equipment and structural equipment, for that matter. to
validate that that equipment which is not seismically
qualified does not fall down and destroy that which is?

®R. BUBRNS: Not specifically, because ve are not
going to be getting into plant-specific areas. What ve are
going to bhe doing here primarily is evaluating equipment for
qualification.

¥BR. OKBRENT: Can I ask, is the problem thought to
be generic in the sense that it is about the same level of
possible contribution to risk in all plants, or are there

some plants vhere it has been estimated that the problem has
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been an order of magnitude more sevrre, either because of
the likelihood, the higher likelihood of the la~ge
earthquake, or because of a much lesser degree of confidence
in the seismic qualification or some of this kind of stuff?

2R. BUBRNS: At the present time I cannot ansver
that. After task one of the program, which is the initial
task of digging into seeing wvhat the problem areas really
are, ¥e way be able to ansver it in greater detail.
However, this would not be a risk assessment type of
prograw.

¥R. OKRENT: All cight. Then let me put the
question this vays Would the advent of this particular task
A46, does that mean that for all plants the matter is
deferred until resolution of this item? Or are specific
plants bei~g looked at to see vhether they violate some
threshold?

¥B. BURNS: Plants are right now being
specifically looked at, primarily through the SEP progranm.

¥B. ANDERSON: Let me address that. You asked,
Dr. Okrent, in what sense it is generic. I think ve see it
as generic im the sense that it vould be a set of gener.ic
criteria or guidelines, if you will, for the assessaent of
the seisaic adequacy of equipment in operating plants. As a
number of the old plants, of ccurse, and equipment wvas

qualified sany years ago to various types of stardards,
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ther: vas concern that the techniques that vere used to
qualify the equipment criginally may not have been
adequate.

The wvhole thrust of this program is to develop the
guidelines that would be used to assess the equipment. Now,
as far as waiting until all of these guidelines are
developed before ve do any isplementation on the plan, that
is not going to happen. The Environmental Qualification
Branch in the Division of Engineering has a plan, progranm
plan. which is in final formulation at this peoint to address
gqualification of equipment in the plants.

E¥R. OKREET:s I do not understand wvhat you just
told me. You are developing guidelines for -- to get a
progran in place or something. I missed something.

¥R. LEVIN: ¥Naybe I could clear that up for vou,
Dr. Okrent. I think -- okay, this action plan that Newton
is referring to is in the final stages of concurrence vithin
NER. And it is going to come ocut in the form of a
Commission paper.

But there are certa. ) activities, and I would
characterize A46 as a subset of that activity. Let me give
you an exasple of the activities that are going to go on in
parallel, so to speak. Clearly, the first thing you have to
do in this area is find out what people did in the early

days, and that is like activity number one in the action
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plan as far as “he seismic goes. So thers is basically
going to be a survey, an assessaent of vhat the status of
gualificatioa is and vhat did people ‘o in the late 1950°'s
and early 60°s.

I think the vork t'at is being ione under A46 will
try to address the question, given older standards iz light
of new criteria, how dac ve resolve that and vhat do we do to
-= what da ve have to do to determine that that clder plant
is qualified? And that will come out in the form of generic
guidelines for assessaent.

So these things can go on in parallel, and it is
not like we are going to do it in series, we are geing to
vait until tbis is done and ‘hen we are going to go ask that
person a question on operat ¢ plants. Sose of those
details I think on the actiom plan ve can discuss later on.

¥E. OKRENT: Let me ask two gquestions. The first
is vith regard to the older plants and the evaluation
program, if you found that there is equipment important to
safety, if that is the right wvord, that is not seismically
gqualified or maybe partly qualified, is there some process
by which you arrive at the wonclusion vhether or not you
need to do something, you know, and vhat is the process?

MB. LEVIN: First of all, I wvould like to
characterize the vork ve have done, and it is I think =--

part of the genesis of Au6, after having reviewed these 11
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qaalification and certain suspicions vere created.
Therefore, the recommendation vas made to study the problem
a little bit further across the bzard.

As far as the existing evaluations, SEP is not
really making 2 conclusive finding on the functicnal
capability of the equipment. I think the judgment that wvas
sade there was ve can only take it so far in that program,

tha a larger evaluation vas needed. The structural adequacy

|
|
\
older plants, people learned something about equipment

of anchorage and hold-down vas addressed directly, some of
the sechanical coasiderations. But as far as functionali
ability, it was not addressed in the detail that ve think is
necessary.

And so what I wculd like to say is that some
judgments -~ I would chararterize them as enginaering
judgnents -— wvere made as toc the functional capahilities of
those equipments, trying to make some argument -- but it vas
not a systematic, as vell documented as ve think is
necessary. Therefore the SEP plants do not have a writeoff,
s ta speak, on the functionability.

ie have judgments of experts, ve have Jjud ments of
some staff, and a little bit of data. And really vhat ve
need is a prescription, so to speak, coming out of A46 that
vill tell us hov to address functionability more directly.

MB. OKBRENT: All right. Now I will ask Professor
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1 Kerr's guestion: What vas the bzsis for your judgment? Did
2 you have some kind of acceptance criterion that said, ve are
3 willing to take a risk of something, vhatever it is per

4 year, of core selt due to earthquake, or how did you do it?

MR. LEVIN: To make that kind of assessment, one
needs a lot of data and one of the things that ve did not
have vas a lot of data. And quite frankly, ve wvevre happy to

get our hands on anything that wve could that would even

e @ N o

suggest that equipment had certain capabilities.

10 MR. OKRENT: ‘How did you decide was it okay or not
11 okay for any specific piece of equipment?

1Z ¥B. LEVIN¥: To be gquite frank, okay, there vas no
13 == well, I would have to characterize it as acre ad hoc.

14 There was no well-documented logical rational criterion.

1S That is vhat ve are asking A46 to come up with.

18 PR. OKEENT: Let me ask this question. Were the
17 utilities in each of these cases asked to make the case for
18 why their equipment wvas good enough, then?

19 MR. LEVIN: As you recall from previous

20 d¢iscussions, plants fall into tvo groups. Some of the early
21 facilities have that burden. They vere sent letters

22 requesting thes to do this and they vere involved in their
23 ovn programs and they have to do that.

24 Some of the later facllities, the licensees really

25 only got involved in providing -- accusulating as such data
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as they could. And it vas determined that the staff vas to
pertors that review.

MR. OKRENT: Now I will get to my final questione.
Why aren't the utilities being asked to show that their
equipment is good enocugh, and why is the staff developing
these guidelines? This is vhere I vas leading.

®R. LEVIN: Okay. Ther are -— and this is
cectainly very teantative, because the progras plan has not
been approved yet. But at least now there are plans for
requests of that nature to go out some time at the end of
July or BRugust, that would say, tell us wvhat you did, tell
us why you are ockay.

But this prograa {s directed tovard developing
criteria to take a look at that and say, well, is that a
convincing encugh argument or not. Now certainly the best
of all worlds would be that ve had the criteria, here it is,
evaluate your plant. But that wvould be vorking the problem
== there is some 2ifficulty in a procedure like that because
the programs vould take much longer. I think it is gning to
take longer than wve all feel is adeguate. So ve are trying
ts work the problem as much in parallel as possible.

HR. OKEENT: I don't mind you workig in parallel.
I am just trying to understand. You feel this -- I am
trying to see whether this is needed or you can just ask the

atilities -~
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§R. LEVIN: We can ask them what they did, Dr.
Okcent, but --

¥B. OKRENT: Not only what they did, but vhy is it
good encughe. Are you going to ask theam why it is good
enough or just what they did?

¥B. LEVIN: I would assume ve are going to ask
that gquestion. That is the issue. But ve have toc develop
some basis for accepting that argument, and I think ve are
at a point now vhere ve need more study to do that. We have
to resolve the differences betveen the old criteria and the
new criteria.

¥R. EBERSOLEs Nr. Chairman, may I ask a
question?

¥hat do you do about this rather severe problem --
let se put it this vay. A seismic event is the only event I
know vhich zffects the vhole plant simultaneously at one
tisma. There is very good reason that you have to postulate
a zer~ failure consequence for a seismic event, because if
you invoke a thing like the single fallure criterica in the
presence of a cosmon influence like that, then you are vide
epen to ha"e the next failure and only two will do you in.

So the staff has pretty much alvays said that
under a seismic event they will not accept any failure
vhatsocever of any seismically designed equipment, realizing

if they did someone wvould immediately invoke the second
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failure and the thing would be done. This iuplies a great
deal of conservatism for the seisaic event in particular,
since that is the only particular event that I knowv of that
sianltaneocusly affects the whole plant design, and the plant
has millions of pieces.

#hat is your general rationale for guaranteeing
zera fallure iy a seismic event, other than extreme
conservatiss?

¥E. JOHNSON: I will attempt to ansver the
question. At present plants are revieved against the IEEE
1971 to 1974% -—— against, I believe it is, 1971-1974
criteria, depending upon the time at vhich the CP vas
issued. And that is the basis for the present plan.

Industry already has a whole series of testing
programs under wvay vhich are being developed under their
funding, not curs, and which they have gotten together
various groups and so forth and they are funding the wvork.
The sequence for testing instrumentation, for example, cills
for a test in wvhich it seems the various powver rums, it is
aged, it has undergone the seismic-type shaking on a shaking
table, which is done by the industry, wvhich ve have to
reviev.

That is t. . kind of program that is presently
going on. That is already ongoing. We have some interinm

acceptance criteria which will be discussed -- vhich is the
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subject of a Commissioca paper, and I believe there is
something to come to you in the next month in this
connection, with our hope of issuing these criteria by the
end of this year. So you will be hearing details of
acceptance criteria for these type of tests, both for
seismic and dynasic loads.

All the instruments have to undergc and pass these
-— this test sequence, including large piecus of equipment,
whichk are either cut cut of the system and pct on the table
or shich transducers are put onto it and shaken according to
particular frequencies and frequency distributions, and so
forth. That is all a part of the program.plan which the
Equipasent Qualifications Branch has under wvay.

There is a meeting the wveek of July 7 with all of
the industry to discuss this aspect of things, along with a
nusber of other areas of gqualifications. It will be open
discussion of these interim criteria.

The final ansver I think is yes, it is due -- as a
conservative basis, they are required to pass the test, and
if they pass the test they are deemed acceptable. That is
100 percent, of course.

MR. BUBNS: I have a vugraph up cn the board now
describing the program outline, again strictly for the A46
progras.

(Slide.)
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These are three consecutive tasks. The first one
is associated with the evaluation of equipment -- equipment
seisaic qualification methods. This is a general task to
get us on our feet amore or less, to find the pitfalls, the
errors, the need for improvements and so forth, in not only
the gualification of components as they have been gqualified,
but also possible methods of requalifying components.

There are a number of programs that will fit into
this as cosplementary programss, including all those that
¥ill be associated with the egquipment gqualification plan.
One of these in particular is a programs which I will show in
just a second, which is related to a review of seismic
gqualification methods in general. This is a research
program. This is currently being conducted at the Southvest
Research Institute.

The second one is the SEP structures program. As
vas indicated a few ainutes ago, this wvould be aimed
primarily at the structural components. The area wvhich ve
¥ill be concerned with in this task and reviewing ourself in
the task will be primarily geared to methods of
requalification and merely using the othor; as supplemental
programs to provide the necessary information in that
regard.

What ve are concerned about, nuaber one, is the

fact that ve have many kinds of mechanical and electrical
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equipment to be concerned with and ve cannot possibly do it
on a piece by piece basis. So in Task 1.A ve are saying ve
are going to develop a category of mechanical and electrical
components. Now, this category, I do not know howv many it
vill be yet. We have not completely formulated it. I
isagine it would be a categor; something like those
presented in the SSERP program and the fragility
calculations in that program, although they say vary
depending on what we get into in this investigation in Task
1.A.

As T say, in Task 1.B it will be the evaluation of
sethods used to seismically qualify the componeats
theaselves, both the methods that have been used to qualify
the components as they now stand in plants and the
requalification of components.

In Task 7.C it ig -- ve vould drav initial
conclusions and preliaminary guidelines. It will De
exceedingly preliminary at that particular point. The
conclusions will be trying to point out the areas for need
for sarther development or further investigation of
3ualification sethods. Primarily, as I see it, because of
the complementary programs in research and such, ve will Dbe
concerned with primarily the requalification of components.

At the end of Task 1, wvhich vwill be about a

six-sonth program, ve hope to be able to get down and really
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be able to define Task 2 at that particular time. Before I
go into discussing Task 2, though, let me showv a couple of
vther vugraphs for a second, mainly on the research progranm
and the SEP prograsm.

(Slide.)

This is the research program. It is an ongoing
proyrams started as of June T at the Scuthvest Research
Institute. It is & general program on seissic qualification
of nuclear plant mechanical and electrical equipment. It is
not restricted at all to the review of methods used in
current ocperating plants, but also looking at the present
methods for the new plants.

There are about four or five tasks associated with
this program. The first tvo tasks will be used to feed
information intc our particular task action plan. Task 1 is
concerned with the ¢ sluation of methods of selsmic
qualification of components, and here ve are basically going
to be develcpin, the advantages, disadvantages and anomalies
and so forth associated wvith the methods of both past and
present.

TasFr ¥%o. 2 will be the correlation of the seisaic
qualification test methods as generated from Task 1, how
does one method compare to the other. If you had tested a
component or are planning on testing a compcnent by one

sethod, hov does it compare with today's criteria or how
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vould it compare vith other msethods and so forth in a
ranking tpe of order?

The correlation functions wve have not decided as
yet. They will probably be related back to some type of
dasage function. The other functions in this task are
associated with fragility methods and so forth, again
reiated to the overall equipeent gualification progras, not
specifically to this particular progras.

The second program which ve will definitely feed
inforsation into this will be the SEP program. As indicated
before, there are twvo phases in this. The first phase
consisted of a five-plant review. It vas reviev of existing
seismlic documents and liaited re-evaluation of those
documents.

The five plants -- I understand the results of
four of these studies have been released nov in NUREG
reports. The f£fifth one is to be released very shortly.

Phase 2, the current phase, and this involves six
operating plants, the licensees are required to reanalyze
their facilities effectively and update if necessary their
seismic designs. This is primarily -- the second phase is
primarily concentrating on the structural aspect, not on the
operability aspect of qualification.

¥R. OKRENT: VWhy is that? I am trying to

upderstand. It seems toc me I read everywvhere that the
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licensee is responsibdle for the safety of the plant, ve vant
to improve msanagesent to know about the safety of the plant
and so forth. Why wvould you not vant the licensee to look
at his plant apd examine it and judge that it is okay and
tell you why, or in fact judge that zaybe here or there he
needs to d¢a something?

¥R. BURNS: I cannot ansver specifically why the
SEP group 2oes not look at the gqualification. In essence,
they are relying on other corganizations, possibly the
Equipment Qualification Branch and so on, to do that aspect
of it. I have not been into it deep encugh to understand
right now as to why they have not. T imagine it is
asociated wvith manpowver or other needs or scmething along

those lines.
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NR. OKRENT: I did not think the NRC staff had
excessive manpover.

HR. BUBNS: 1In this particular branch I as talking
about.

HR. OKRENT: It is not clear to me youv are taking
the Licensee's job here. I am trying to understa.d the
philosophicsl --

¥B. LEVIN: Dr. Okrent, the SEP owners group has
initiated an effort. Together they are addressing this
concern, and in fact, they are ahead of the rest of the
operating reactors in the sense that they are getting
together, trying to davelop a data base of informationm that
might be useful fros one plant to another. That is step
number one that they have undertaken, and the burder has
been appropriately placed on them. They are working om it,
and they have got prograas in place, generic cable tray
shaking program, etc. They have got -- they have been
trying to develop a data base for control centers and
various categories of equipment, and then the subsequent
steps vill be to look at the specific plants and make
judgments as to primarily similarity arguments, why their
equipment can be gualified at loocking at the data base of
information. And that is generally the steps that have been

taken.

MR. OKRENT: That sounds, I mean, good, but I am
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trying to understand the NRC approach at the moment, to ask
the Licensees to look at the structural but not the
performance fanction ability.

¥B. LEVIN: They have been asked, and that is why
they have instituted this prograsm.

¥B. OKRENT: They have been asked?

¥R. LEWIS: Yes. There vere S50.54F letters that
vent out in, I cannot recall, January 1979 or something like
that. Don't quote me on the date, but certainly they went
out i while agne.

¥R. NOELLER: You listed several iteas of input.
#hat about foreign studies and research?

SH. BURBS: We will de following the HDR progras
through our research efforts. W®e have a progras in
research., We will definitely follow that aspect. I
believe the same emphasis vill be givem to the Japanese
prograas. Information that comes out of those twvo prograas
vill definitely feed back into this, especially for things
lira the HTGR wvherc they are actually putting explosives in
their plant as a method of -- wvhich can be interpreted as a
methods of requalification.

Not judging adequacy or guidelines for
requalification, these will definitely be an input. We will
he following those as dest ve can.

MR. MOELLERs s there any coordination with thenm
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¥R. BURNS: 1In research ve have a coordination
contract. John 0°'Brien is the fellow responsible for it. I
believe somebody from ANCO is over in Germany right now
through our funding seeing vhat is geoing on. I do not
believe ve have anybody over im Japan right now. I could be
srong in that regard. I just do not know.

HR. XERR: Is anyone within NRS loocking to see,
given vhat I assuse is the case, that a Licensee cannot do
all of the things that he is nov being required to do
simultaneously, what is the most important, and what should
be given priority, or is it assumed that he can carry out
simul’aneocusly all of the regquirements that are being placed
on Licensees?

¥R. BURNS: I think I could only say from our
guldelines -— from the guidelines standpoint, ve vould
probably put emphasis on the impcrtant areas and so on.

Prom the actual licensing standpoint, I am not involved with
that area. I cannot ansver your question, the licensing
procedure.

¥E. KERE: Who could I ask, short of the
Commissioners, who might know the ansver to that question.

¥R. ANDERSON: I do not knov if I can give you a
very satisfying ansver or not, but of course, vhen ve put

too many requirements on the utilities, they are not
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hesitant about telling us about it. The clearinghouse for
all of this would be the Division of Licensing, of course.
They are the people wvh) are in principal contact with the
Licensees and the applicants. I am awvare that in a number
of instances the Licensees have screamed because they do
have so sany requirements, and they may very well have a
good point. But e do not have any real control over that
at the level ve are working this problem. We certainly
intend to coordinate anything that we do ‘hrough the project
wanagers onx the plants, and if ve get into tha business of
dealing vith the plants or with the Division of Licensing.

But I ams afraid that ve are not in a position to
do a lot about it right at this stage.

#F. SHEWEAF: On the top, if you just took off in
an effort to get through your presentation, I am interested
in the seiswic qualificatiom of supports for steanm
generators or pumps, something whose toughness is of concern
on a different part of the forest at this point in time.

In what you are doing here, what you would de is
an elastic analysis, I presume, if elastically these things
were strong enough to cope with all the oscillations that
somebocdy might come with an earthquake, why, that wvould
certify them as being strong enough to keep the stean
generators and pumps in place.

¥R. BURNS: The applicant is being asked to
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reanalyze and subait analyses. I would think that today's
capabilities would probably be an elastic analysis, and
undoubtedly it will get down to considering the supports and
such. I think that this would have to be part of this
analysis to be acceptable from the SEP people, that
standpoint. Definitely, ocur guidelines definitely, supports
#ill be considered inm our specific program, whether it comes
out of the structural end there or ve come up with it om ocur
osn. From sy aspect, supports are an ultisate factor. If
you have support failure, the component is effectively
useless to a large degree. SO we would have to consider
those.

. SHEWNAN: Thank you.

®E. BURNSs: Let me go back now to the Task 2.

(Slide)

BR. BURNS: This is our A46 program. Here ve say
ve vant to develop methods for qualifying equipment in
operating plants. Now, this is a limited type of program.
Remember, ve do have the overall encompassing program of
equipment qualification, and this will in turn fund a number
of research and development areas and such to complement
this. What I anticipate that we will be concentrating on in
this task, it will be on the requalification methods. Our
curTrent program is to go on the outside with a funding. I

don't knov as yet if ve have defined what the program really
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wvill be after ve finish Task 1, before ve say vhether wve
vant to go to a national laboratory or go out on bid or so
fortk. but ve will go in the direction of what seems most
appropriate to getting the (est solutions to the problems as
ve identify at the end of Task 1 and the start of Task 2.

But as I see it right nov, since the other
prograss like the research programs and such will be
concentrating omx the basic methods of qualification, this
program here will probably concentrate more =-- mainly on the
requalification fros the operability standpoint for
aquipment ix operating plants.

X8 . BEFDER: I may be treading on ground that has
been covered maybe one wvay before, but let me try anyhow.

k great deal of what you can do in terus of
qualification has to do with being sure that the mounting
arrangesent for the equipment is representative of
circumstances in the plant, and furthermore, you understand
the transwmission of the forces.

¥B. BUBRBNSs Right.

¥B. BENDER: Through the plant.

In trying to develop this task, how is it that you
plan to get such circuamstances defined? ~f I vanted to go
buy a piece of equipment and somebody says, vell, it is
seismically qualified according to Category 1 or Category 2

or whatever those things are, wvhat is it that they have told
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you? Have you thought about what you vere going to get?

HR. BUERNS: To me, if I wvere buying a piece of
equipment and somebody said it vas qualified to Category 1
or 2, I would look to see what qualification, what that
really consisted of.

®E. BENDER: What is going to come out of this
when yoz catalogue all this equipment that need to be
seismically catalogued? I have got to ask wvell, now that I
have made the Iist, how do I convert the list into something
that represents a physical set of requirements, a circuit
breaker, for example? What is the gualification requirement
for a circuit breakec? Is it going to be that the breaker
has to open and close while the seisuic event occurs or
what?

L am just using that as am illustratione.

#8. BUBNS: I think operabiity s to assure that
in a seisaic event the component, whether it be electrical
or mechanical, will perform its function during and after
the seisaic event.

BR. BENDER: That is easy to say, but I am trying
to say nos == I have said¢ it, and now somebody is going to
shovw me that it will 4c that. What would you expect?

MR. ANDERSON: Let me try to ansver that. I think
ve do recognize the problem. I see the problem that you are

getting at. In two jyears maybe ve can give you the ansver.
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The problem is the guidelines that are developed will have
to include both how you interpret the particular design
basis at the plant as vell as the mounting of equipment, the
function of the equipment. How successful ve will be in
coming up with a set of generic guidelines for this remains
to be seex. That is the problem that we are approachin. We
recognize it is a difficult problea, but it is something
that ve feel is needed. You cannot take a piece of
equipment that has a statement tha it is seisaically
qualified and move it from plant to plant and expect it to
have the same degree of assurance that it is going to
function.

¥BR. BESDERas That is vhere the concerns are
arising I think in the industrial element. Everybody says
ve have to do it better, we have to do it different. But --
and so we are going to start this task action plan, and ve
are gong to do it different and better. but when you get
dovn to asking, vell, how is it going to be different and
better, all I can get from people is that it is going to
be. It does not seem to me like there has been auch
analysis of shat would have to be done to make it different,
better or both.

MR. ANDERSON: Another facet ve see is to
determine how wvell we do it. Then the ansver may very vell

be not very vell.
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SR. BUENS: I think wve will be in a better
position to answver your gquestion after we have finished Task
1« I think ve will have a much better handle as to wvhere ve
have to go when we get into Task 2.

Task 2 I would not attemapt to define vhat ve will
be doing in detail in that particular task in the wvay of a
work statement for a potential coutractor.

BR. BENDER: Do you have a schedule for Task 1?7

BR. BUENS: I am hoping to see it finished Dby
October, Soveaber, sosmetise in that time pericd.

HR. BENDER: Who is going to be deoing it?

H¥R. BURES: Basically in-house i conjunction with
the other programs, in specific, the SEF program.

Une advantage for the research progras, I am the
task sanager on the research progras alsoe.

BR®. LEWIS: “ould I just follcow up one thing that
¥ike's question resinded me of, using circuit breakers as an
exansple? One of my memories of World War II is that when
you shot a gun, the circuit breakers opened on the ship.
That vas simply a routine event, and they functioned just
fine. They did what they vere supposad to do, which wvas
open, and then they would also vell after the shot because
you would close them again. An obvious solution to that is
make them more resistant to opening, tighten up the

springs. But that produces safety problems of a different
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kind.

Now, somevhere, somebody amust be thinking through

these things, and if I understoocd the sense of what Mike's

question wvas, it vas .aying on reasonable criteria that are
directed toward the purpose of the instrument, and the
circuit breakers vere 3 good example.

HBE. BENDEE:z They happen to be 2 troublesome one,
too.

li. LEWISs That is my memory. That is my memory.

MR. BUBNSs That would be beyond the scope of this
program here.

#R. LERISs I see.

(General laughter.)

HR. LEWISs That is an extremely interesting
ansver.

BR. ANDERSON: That is not really beyond the
scope. It is not really beyond the scope of this progranm,
part of the implesentation. It is really part of the
iaplementation.

One of the key things you bring up here is the
tise that it is required to function, and wvhether it can

live through an event and function later, or what its
function is supposed toc be. A relay, for instance, may very
vell open up in the chatter, but as long as it is there and

will function wvhen required, it is also important. It is
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one of the important facets of this program dealing with the
operability question.

Jf course, the operability has to address the tinme
of function and the importance of the function and the
consequences of not functioning, are there alternate wvays of
pecforming the sase function? There are a number of facets
to it, and I think that although these may not all show up
in the guidelines, ve are certainly avare of them and ve
will consider thes in the development of the guidelines.

ER. LEWIS: That is precisely the collection of
things that were raised by Professor Kerr a few moments ago
becauss in order to do that, you can set your priority list
in such a way that these requiresents then mesh with all the
other requirements on the safety of the plant. There has to
be ultimately 2 safety philosophy that tells you what you
are going to emphasize, vhat you are going to regard as more
isportant, and as you make changes in requirements, how they
will have an impact on other requirements.

And I must say, in the efforts I have made to £find
that philosophy within NRC, because I am defective, I have
been unble to determine it.

¥R. BENDER: Let me add a minor point maybe to
wvhat you just said. Some members of this committee are
proponents of seismic scram. One of the bases cn vhich

seismic scram will make sense is if it will get the plant
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into a safe state so you don't have to vorry about doing it
at the time vhen the wvorst shaking occurs. That is an
essential element of this evaluation.

If a plant can get itself intc a state wvhere the
seisaic event cannot cause any worse problea than you
anticipate, thenm what the seissic qualification is may be
ROOt .

L dc not want to press people to shake equipment
whose function has already taken place before the event has
reached the situation of -- where shaking is iamportant, and
somehow or ather you have to get to that logic. So far ve
have not succeeded to do it, and I would hope this effort
would deal with that timing guestion as much as anything
else.

BB. BUBNS: As I nmentioned when I first came up,
one of my purposes here is to get your suggestions and
comments, and I have been writing like mad, and we will go
over the transcript and definitely want to incorporate or at
least consider as msany of your comments as ve can to improve
this program.

®R. RAY: What has been our experience in the
world? Do yocu have any information vhere there have been
rather severe earthquakes and nuclear pover plants have
ritden through them, we knov the pipes have not fallen down,

ve Alow ‘he structures have not failed? Has there been a
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videspread malfunctioning of circuit breakers afterwvards?

MBR. BURNS: I do not know, but I can imagine there
wvould be some that may have tripped. They may have come
back om again with the design.

BB. LEVIN: All I can say is that a very limited
data base of experience with particular power plants -- I
guess vou would have to characterize the experience as being
that there are nc known failures of electrical control
systeas or the ability tc plam in total to get the plant
into a safe state.

On an isolated basis the information is sketchye.
#e have had difficulty learning what happened at Fukoshima
after the earthguake oo a cosponent basis. We have other
pieces of data at fossil units and things like that. It is
hard -— all you can really conclude is the plant in toto met
its function. At nuclear plants, you know, the vay this
conversation has gone, in fact a circuit breaker may trip;
that say or may or oot be a problem. You may have times to
go reset it, but the data base of experience is just so
small that I do not really think it can be addressed.

¥R. RAYs It might be a good idea to set something
up so that the data base can start to be accumulated.

MB. LEVIN: We need a couple more earthquakes.

¥R. RAY: They are happening.

MR. EBERSOLE: Nay I ask a question about Item 1A,

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



.

2

4

5

269

please? It suys there catalogue of mechanical and
electrical equipment, and I can see a huge basket with
zillions of iteas in it that you are going to have.

I vould like to ask, if you break that problem 1A

dosnr into a system by system basis, for instance, the most

6 important systems at the plant under a seisaic condition are
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those which enable a successful shntdown without the
presence of any loss of coolant accident or whatever, and
that is a different set of systems than you have for
mitigation of LOCX. As a matter of fact, you could argue,
since you have ta prociais that seisaic resistance is
perfect because you cannot have one fallure because then you
will have two that you indeed will not have a LCCA. So why
2o ve spend 21l this soney on having seismically qualified
LOCA wmitigation equipment which we do?

The presence of seismically qualified LOCA
mitigation equipment is contrary to the fact that ve are not
supposed to have any damage to that very good primary loope.
But there is a differential requirement in the ritter of
safe shutdovn equipment. It ought to be a great deal l-tter
than the LOCX sitigation equipment, and the seismic safety
margin cught to reflect that fact in particular, that ve
vill not have any failures in that system, since to have one
isplies a failure of more than one.

MR. BURNS: Very good point.
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Yes, in the breakdovn =-- in the categories, ve
vill consider definitely the functional aspect, again
relating back to the systeams and so forth. We will be
looking at the size of equipment and the methods of
gualification, the methods that have been used to qualify
equipment. The reason for sizing it in, some valves are
small enough you can test it on a machine. Others are too
big. You have ta relate it back to a combination of
analyses and equipsent testing. I understand what you were
saying. We will have to keep that in mind.

All right, in Task 3, that is the terminal stage,
and this will he the establishment of the actual
guidelines. We will base our guidelines on the results of
the Task T and 2 study. We will base thes on the results of
the overall equipsent gualification program, results of
those studies, including research study. We vill base these
onr the results of the SEP program.

We expect to be generating these guidelines in
final form in two or two and a half years from nov. We will
release these guidelines, and in terms of a final NUREG
report, to have to go through the process for review and so
on, sending it ot and so on, and upon completion of this ve
will also try to endeavor to incorporate or at least
initiate changes, any necessary changes, any potential for

General Design Criteria Rule changes, and Standard Review
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Plan changes and so forth because of this.

So that is the overall program ve have.

I vanted to present just one more viewgraph, and I
will give you a rough idea of how these programs will flow
togethere.

(SIide.)

¥R. BUENS: Essent’_"ly what I am showing here in
the center block is this generic issue program, this Task
AG6. Again, we show Task 1 as dbe'ng roughly a2 six month

phase. Task 2, ve believe it will rum for about a year ot
so. And Task 3 will be about, we figure, a total of a year
to get it completed.

The object there, by the time we do all the
revievs and so on, it takes time. I would estimate that the
report, the preliminary NUREG report, w!ll be finished
sometine iz the summer of '83.

This also reflects back on the research program as
the bottom line below the dashed line showing the phases 1
and 2 and how these will reflect in to support the Task 1
and 2 of our program, and alsc the SEP creeping in.

Iz addition to this, obviously ve have the overall
equipment gualification program. Things go on there vhich
vill basically feed in continuously. We have a good handle
-=- we will definitely have good conordination between the

research program and the NRR safety program, the generic
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! issues, because I am handling both of them. I am the task

2 manager on each.

3 That is about my presentation. I can ansver any

4 more questions or receive any more comments or suggestionse.
§ I vould be happy to.

L3 ®B. KABK:z I guess you have had a number of

7 questions. Thank you, Nr. Burns.

a ®RE. BURNS: Thank youe.
=3 H¥R. MARK: I guess we will have a ten minute break.
10 (Vhereupon, at 10:483 o'clock a.m., a brief recess

11 was taken.)
12
13
14
18
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¥
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HR. MARK: We are going to hear a report of the
DOE safety assessaent of their own reactors. We will hear
from Colin Heath.

¥B. HEATHs Thank you very auch.

As Dr. Nark says, ay name is Colin Heath. I am
vith the Department of Energy. And I am here to give you a
report today om the activities at the Departaent of Energy
which have paralleled the investigations post-Three ¥ile
Island to assess the lessons learned f-om Three ¥ile Island
and to apply tham tao the Departsent of Energy-owned and
-operated nuclear reactorse.

Let me start off by saying that I am normally
eaployed in the area of nuclear vaste sanagemen*. I have
addressed you before concerning radicactive waste disposal.
I am on temporary assignment, reporting to the
undersecretary of the department to spearhead a task force
that is working on implementing corrective actions that have
been identified as 2 result of the review conducted by the
department.

Let me say that in the audience I have here today
¥r. Jack Crasford, who was the chairman of the coamittee,
the nuclear facilities personnel gqualification training
committee. I will not say that again; I will just call it
the "coammittee,” the “Cravford committee,” since ve have the

Kemeny Commission and the Rogovin Report. HNr. Cravford wvas
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the chairman of the group that wrote the report, and he has
agreed that if we get into very detailed discussions of some
of the individual assessments involved, he will assist me in

ansvering the gquestions, the detailed gquestions that might

cose up.
(Slide.)
L think that you all have copies of the vugraphs
that I a® using, but I will flash them on the 3creen
simultaneocusly.

First of 2ll, I am just summarizing, of course,
tae sequence of events beginning with the accident at Three
Bile Island on March 28, 1979. HNow, lat mse say that because
of the amount of time in this presentation, the things I
#i11 be describing to you today are what I would call the
"official”™ investigations and the "officlal”™ activities, and
in order to simplify the presentation, ve will de focusing
on those things that are official.

I am sure that, as you are awvare, that just as
inrdividval gtilities and the Nuclear Regulatory Commission
have had an ongoing series of reviews and activitlies
fol.owing the lassons learned from Three Nile Island, I vant
you o kcow that that has also been the case at the
Department of Energy and that from -- as soon as the
info 'mation started to become available, individual field

off/!ce managers and responsible reactor operators vere, of
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course, conducting ongoing activities and evaluations.

And what ve are focusing on today are those
official things that vere done by the departaent.

The other thing, I would like to begin with the
premise you will observe that the focus in this
investigation, the studies are on the defects and
deficiencies. And I msust say that as I have gotten involved
in this, one tends to get an impression that, "My God, there
is nothing going right. Everything is wrong.®™ Buc I think
that is a result of the fact that the report is an
assessment whose job it is to find out those things that are
deficiencies. And T just vanted toc ¢ive that as a caveat at
the beginning, because the conclusion of the report, as you
vill see, is not that everything is terrible, but the focus
iz o those things that do need to be corrected.

RBeferring just for a moment to the suamary of
events, there was this committee established in October of
*79, shortly after the ilssuance and the availability of the
Rogovin Report. And this comsittee, its original charter
and the reasonfor the nasme derived from the fact that the
initial ispression vas that the problems at Three H¥ile
Island vere caused by inadequate cperator training. And so
the committee started out bein the nuclear facilities
personnel gqualification and tralning committee.

Nov, shortly after the cormaittee vas formed, the
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Kemeny Commission report vas issued, and it became apparent
that the probleas vere deeper than just personnel training.
And so the scope of the coamittee vas expanded to include
all of the elements of the Xemeny Commission report and not
just persocnnel qualification training.

The coamittee prepared a deatiled plan of action
shich wvas subsequently improved and, as you can see, spent
inr excess of a year doing detailed evaluations and submitted
a report to the undersecretary of the department on March
10th of this year.

The undersecretary immediately responde. to that

report and identified the necessity to respond to the report
and created a group to prepare an action plan to respond ta
the findings of the report. And as you will see as I get
into the presentation, you will see that this vas high
top-sanageaent people vho vere given the direct
responsibility to take vhatever corrective action vas
required.

This actiomr plan wvas submitted to the

undersecretary on the 14:h of May and vas subsequently
approved on the 20th of May, and the Secretary of Energy wvas
briefed at the time so that he knew vhat was going om in
teres of corrective action.

And the task force that I am heading vas created

on that day, and I am here to tell you about vhere ve are
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afte. about tvo veeks since this task force vas creaced.

(Slide.)

Let me just mention in passing, the msembership of
the committee that did the evaluation. The chalrman vas Nr.
Crawford, as shown here. The point that I vant to
illgstrate here is that high-level people within the
deparctsent vere selected, all al the deputy assistant
secretary level. The two people who have the asterisks on,
they left the deparctmsent with the change in in the
adeinistration around the end of January, early February,
but they were participants in the early vork of the report.

(Slide.)

Just to refresh your memory, since I have said
that the Kemeny Commission subjectr vere the subjects cf the
ceport, you may reczll that in the Xemeny Commission report
in their recommendations sections, they had these following
topics that were identified and the Cravford committee then
developed equivalent headings.

And the only changes that vere necessary, of
course,. is that vhere the Xemeny Commission wvas looking at
the functions of the Nuclear Regulatory Commission, the
Cravford committee vas looking at the functious of the
departasent, safety overview functions; and vhere the
Cosmission vas looking at the utility and its suppliers, the

equivalent entity within the department are those prograass
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that have the responsibility, the line programs within the
department, for example, the assistant secretary for nuclear
energy.

The other topics that are addressed are identical
to those covered by the Commission.

(Slide.)

Nov, what are we talking adbout here in the scope
of what has to be addressed? How many reactors does the
Deparctasent of Enecgy own? It turns out the Department of
Energy owns and operates 84 reactors. Of these 84, 67 are
operable and 17 are on standby condition, many of which dao
not even have fuel Icaded into them.

Of the 67 ocperable reactors, they break down as
follows: 8 naval prototype; 22 test reactors -- this varies
from the FFTF down to the Argonne fast-source reactor which
is 2 very low pover level. We have some production
reactors, tvo basic types: the NPR at Richland, with the
poswer level shown; and three reactors operating at Savannah
Biver, C, P, and K. The rest of the reactors out of the 67
are small critical research or zero-pover reactors or
transient test reactors.

Now, vhen the committee addressed the scope and
the number of reactors the department had, it elected to
select froa those a representative set for more detailed

evaluation. And they selected this set using these types of
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criteria:

(Slide.)

They focused on those with the higher pover
levels, on which would therefore represent the highest
inventory of fission products. They used the potential
off-site riskh as a criterion, and they tried to maxiamize the
nuxber of organizations which woula be subject to the
review, the number of program organizations that vere
dealing with reactors. Using thcse criteria, the comamittee
identified 13 reactors owned by the department which vere
considered representative for the purposes of the survey.

Bow, for comparison purposes, ve put the key
parameters of the Three Nile Island reactor at the bottom of
the chart. You will sce in this list in which the reactors
are listed in order of descending power level, the NPR has a2
thersal power of 3800 megavatts thermal dovn to the bulk
shielding reactor with a pover of 2 megawvatts thermal.

I would Iike to call your attention to the

conditions rthat are indicated here by coamparison to the

conditions at Three Nile Tsland. dith the exception of the

LOFT facility, which, of course, is intended to duplicate
conditions in a commercial reactor; and taen, of course, the
NPR, vhich has as one of its products steam as the
generation for electricity.

With the exception of those, the primary pressures
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are significantly lover, and the average primary loop
temperatures are significantly lover thaan those that are
nocrmally found in cosmercial reactors, with the obvious
exception, of course, of the liquid metal reactors, the FFTF
and ECB2. So these vere the reprasentative reactors

listed. And we also listed thelr location for completeness.

(Slide.)

Fow, as part of the review done by the committee
of the 73 reactors, in addition to extensive review of the
documentation and the procedures and the incident reports
and the like, there vere also conducted detailed on-site
review of four specific reactors. And the four reactors
that vere subjected to this detailed reviewvw are the four
shown heres K production reactor at Savannah River, ATR in
Idahoz HFIR: and the HFBR.

Now, the obvious guestion is: Why wvas not the N
reactor analyzed? It had been planned to analyze the N
resactor, but during the time of the cummittee’'s primary
zctivity, there wvas a labor stoppage going on in the Hanford
arez and it was just no: possible to be able to get in there
and conduct an assessaent during the time of the labor
probleas.

Hovever, the assessment of the N reactor is being
conducted and has been conducted by the field office

cperations. And it was certainly not our intent to neglect
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that. But the specific committee headed by ¥r. Crawford
looked tc these four.

In addition to extensive preparations, the field
revievs vere conducted by nine to twvelve people. Each
review team was headed by a2 meamber of the committee. It
included gualified consultants both within the Department of
Energy and frowm the private sector.

Fine reactors that were not visited, their
assessment by the coamittee vas limited to document . eviewvs
and intervicws with key perscnnel.

(Slide.)

Turning to the major findings, first of all, of
the Crawford coamittee, I have reproduced them exactly here
vith gquotes. These are exactly the texts in the committee
reporte.

The first finding vas that, "There vas no evidence
that any of the DOE-owned reactors are being coperated in an
unsafe manner or that any of these should be shut down
ismediately.” Hovever, they d4id find 2 number of
significant deficiencies existing in the management
activities and both on-site and at the headquarters.

No», the obvious question is: In the light of
these deficlencies, why did they find it acceptable not tc
order the shutdown of the reactors? I chink that in the

same sense of the reviews done of Three Nile Island did not
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lead to a recommendation to shut down all operating
reactors, I think you have a similar situation here. The
report stated that they felt that the continued operations
vere justified as long as there vere expeditious corrections
of the defacts that vere identified in the rsport.

They also. took note of the fact that the majority
of the DOE-owned reactors have significantly greater safety
sargins because, first of all, many of them are very remote
locations in the middle of large government reservations.
Some of them have infrequent operation and, of course, the
properties of pressure and temperature that vere previously
identified.

The cther third sajor finding vas there a need to
strengthen substantially both the technical and managerial
capabilities wichin the department, and that at the time of
the review many of the TEI "lessons learned™ had not at that
time been adequzrtely addressed cr applied in the prograas.

(Slide.)

Now, lat me just point out -- I think I am going
to go out of order a little bit freom what you have -- there
vere some recoamendations made by the cosmittee that fell
into a specific category, and that had to do with the
organization.

Now, the subtask of the subcoamittee of the

Cravwford coamittee th=~t wrote these recoammendations
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acknovledged that the recoamendations did not necessarily
represent the only feasible solutions and acknovledged that
the revievers vere not in all cases not in the best position
to understand all the implications of the recommendation.
And so they characterized the recoamendation as one of
several alternatives shich could be considered to improve a
significant safety area.

Bow, they have specific recommendations that it
vas necessary to ensure continuous attention at the level
above the assistant secretary level in the Department of
Energy. As you will see shortly, the changes that are leing
sade in the department’s organization will ensure that the
undersecretary receieves information on a frequent basis and
is kept avare of the safety situation.

But the organization responsible for this will not
directly report to the undersecretary, rather, the assistant
secretary for -—— and this is a a long title -- enviroomental
protection, safety, and emergency preparedness, vhich ve
call "EP," for short; that this assistant secretary is a
secretarial officer who does report to the undersecretary,
and it would be his responsibilty to ensure that top
managemsent was tept avare of the safety activities in the
departament.

There vas aaother recommendation: to establish an

independent safety overview gronp reporting directly to the
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undersecretary. And as you will see, it has been decided to
place the group within the ASEP organization. That has the
necessary skills and gqualifications and 1is operating at a
level vhere they will be able to put thelr primary esphasis
on nuclear reactor safety alone.

And finally, the recommendation to establish a
group of experts external to the department to advise the
secretary. Now, in this regard, it vas noted that this
coamittee, the :CRS, is available to work with the
department in the design of and review of new reactors, as I
understand has heen done “ith the FFTF, for example. And so
it vas not felt necessary to create, if you will, an ACES
for the Department of Energr.

Now, then, I would like now to talk about the ways
in vhich the department has responded to the ccamittee
report. And vhat I will be doing is focusing on the
findings of the coamittee as opposed to the recommendations,
trying to show you how the specific findings of the
committee vere respond ' to by the department.

Hos, as I said, rather t'ran going through each of
the individual recosmendations and comparing thee to the
alternates that in some cases were selected and in some
cases the recomaendations vere accepted, I am going tc go
back to the basic findings anda compare those to the actions

taken by the department.
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Let me just say, hovever, that as you can see
here, the report vas submitted on the 10th of March, and the
undersecretary directed these officials of the department,
vho vere the assistant secretaries vho vere then there, as
you vwill see, they are practically all acting. but I think
this is because of the fact that as with many agencies in
the government pecrmanent officials have not yet been
appointed and confirmed in many cases. So the people vho
are acting in the role of assistant secretaries, these
pecple, of Tourse, are the defense programs and the auclear
energy and the director of the office of energy research.
These represent the heads of these program organizatiocns
that have responsibility for operating nuclear reactors.

This is the very long title for the acting
assistant secretary for environmental protection, et al.,
that I menticned, and then the depnty director of
administration in the department.

As this group began to reviewv the Crawford repor%,
sany of them, because cof their line responsibilities, vers
iastructing people in their organizations to respond to
specific findings and to take corrective action on a routine
basis. However, the collective work of the assessaent of
this group vas represeated in an action plan submitted to
the undersecretary, as shown, vhich after reviev and

consideration wvas approved. And at that time [ was
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appointed to head this task force for those things that vere
called for to be done within headquarters.

Now, some of the things that needed to be done
needed .o be done by the field office. And the
undersecretary the following day directed the field offices
in » written order to proceed with those things called for
in the action plan. That wvas their responsibility.

(Slide.)

Bow, wvhat I vant to go into now is -- hopefully, I
vill not get bogged down too terribly much in detail -- but
what I have done here is I have tried tc descride the basic
fiadings that the committee found in each of the areas that
correspond to the chapter headings of the Kemeny Cosaission
report and characterize the type of findings that vere made.

So, starting with the first functicn, vhich would
be equivalent to the MEC function in the Kemeny Coammission
report but in this case it is the UOE safety overviewv, there
vere six findings found in this category.

Nos, the firs* one has to do with the direct
personal involvement in the program of the top management.
And the committee found that because the top management in
the department has so many other priority things that it is
responsible for, that it really did not have adequate focus
on nuclear reactor safety. And the committee called for a

higher level of attention by the top management.
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The next one, referring to the independent reactor
safety overviev and as illustrated in their main
recommendation, the finding vas that this vas not
technically an administratively as strong as it should ode
and corrections were needed. And they also noted, as said
in the next finding there, that the organization level in
the departsent vas toc low. The reactorw safety overview
function vas at » level that, in their opinion, vas too low
inx the organization for top management visibility and should
be elevated.

The next finding speaks to the technical
capability withi> the DOE safety organization, a finding
reflected in the main fiading that I have already shown you.

The next one hai to do with the degree to which
the department's management directives, or what ve call the
"DOE orders,™ vas speciiic in their requirements. And there
vas a finding that too many of these DOE orders were too
general, that the guidelines vere too general, and that vhat
vas needed vas aore special and specific requirements.

And finally, they observed that there vas some
confusion in some cases in the line management authority
with regard to safety. Now, in : me cases, for example,
defense programs, there is a very clear line of authority to
the assistant secretary for defense prograas.

But in other cases viere a field office operations
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officer vas reporting to the undersecretary and so vas the
program assistant secr- cary, there vas some clarity needed
in the organization. And they falt it vas imperative that
that be straightened ocut.

Now, in response to this category of findings, tha
departsent is proceeding with the followving activitiess:

(Siide.)

First of all, ve are clearly establishiug a2 direct
line of authority inm areas of safety to eliminate any
confusion in this regard.

(S1lide.)

And as this diagram shows, the line of
responsibility for nuclear safety is being very specifically
and firmly designated to the operations prograas, to the
programs that have the operational respcasidility. And in
every case, the responsibility in safety will flow up from
the operations office managers through the program
secretarial officers to the undersecretary.

(Slide.)

Secondly, then, in terms of strengthening and
clarifying the safety overview responsibilities, the first
thing vas to establish clearly that the departaentvide
overviev has the responsibility of the assistant secretary
for environaental protection, safety, and emerge.

preparedness, and that this official will have the lead
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responsibility for clarifying and improving the required

policy and directives and conducting the independent

assessments.
And then an office of nuclear safety has been
@stablished. And, as you can see in this diagram here, this

is an office that reports to the deputy assistant secretary
for environment, safety, and health.

(Slide.)

Kn " this particular office previously vas at =
division level. It is being eluvated to a full office
level. And while I have the diagrams up, Jjust let me say
that later on vwe vwill discuss the fact that there has also
been created an office of gquality assurance and standards.

(SIide.)

And finally, in response to the first findings, ve
40 have am ongo’.ag activity to review and update the safety
directives. Within th« last two veeks, ve have had a tean
of about 30 people, field specialists in. We¢ have reached
the point wvhere ve have a first draf on clarified orders,
and ve anticipate that ve vill have revised final orders
with clear delinestion of safety responsibilities and
requiresents before the end of this asonth.

(S1lide.)
The next general area, as cove ed by the Xemeny

Commission, had to do vith the utility, wvhereas in the case
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of the departsert this would be the program line
sanagement. And there vere a number of findings made here,
12 in all. Let me just try to summsarize them for you.

First of all, the first one had to do vwith the
uniformity of the quality 'ssurance guidance. And it vas
found that different sit.. and their quality assurance
guidance in sany cases vere making raference to different
basic DOE documents. There vas a necessity to restore some
uniformity.

The second finding had to do wvith howv the quality
assurance policy vas being applied. They found that in some
cases quality assurance directives fiom headquarters vere
merely handed on to the contractors vithout a detailed
analysis of what the specific application should be to the
unique characteristics of the site at vhich they vould be
applied.

The next one had to de¢ with the scope of the QA
program. There vas a finding thzt just as the Kemeny
Commission faulted the Nuclear Regulatory Commission for
focusing only on those pieces of equipment vhich vere
categorized as safety-related, there vas a finding that the
quality assurance program had been tending to focus too much
on those things related to safety without giving equal
attention to things like maintainability and reliability and

the like.
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The next finding had to do with the degree to
¢¥l.ich organizational independence for quality assurance
personnel vas deing applied at the contractor level.
Observations vere nmade that in some cases people vere
perforaing guality assurance on a part-tise basis in
addition to other duties that they had.

The next finding had to 4o vith the
documentation. The citation vas that there was considerable

diversity in the guality of the documentation for various

contractorse.
The next one had to do with opersting procedures.
The finding here was that in many cases the operating

procedures vere not specific enocugh in requiring
second-party verification of things like valve lineup.
There vas inadequate requirement for independent inspections
of systeas after maintenance, and the like.

The nex® finding had to do with the adequacy of
the shift relief procedures and -- excuse me, I skipped the
operating procedures.

In the operating procedures the finding vas that
they vere not specific enough, that too often there vere
citations of the operator vas instructed to check the vater
level or to check the operabdbility of something without the
specific direction of vhat it vas that that person vas

supposed to be checking for.
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Shift relief procedures, nonuniforamity in
requiresents to ensure that there vas a conscientious
checking of the conditions at the plant during the time of
the shift rellef.

The adequacy of control roos procedures just has
to do with control of access to the control room, permission
to enter the control room, and the degree to which
activities could take place in the control room which might
distract from the main function of the control room.

fhe next finding had to do with the adequacy of
incident reporting, a finding that tlat is vas upeven, that
in some cases incident reports were being faultily prepared
and not adequately distriduted.

The next finding had to do with, as I said bdefore,
at the time of the reviev the "lessons learned” at TNI on
operating procedures had not been fully implemented and
lnoked at by the deparctment pecple.

And f£finally, this goes back to the comment of the
Kemeny Commission about the use of wvords llke
“safety-related”™ and "systeas ilaportant to safety” and Jjust
a finding that it vas going to be necessary to clarify this
and use a common set of definitions within the == all the
departmsent prograss.

(Slide.)

Now, the responses that the department is making
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to this -- I think, as you sense, most of these findings are
the kinds of things that have to be corrected by clavifyring
the specific instructions or regulations vithin the
departaent, if you will.

However, in addition to that, the responsibility
for the coordination of guality assurance in the department
is ‘eing moved to this office. I identified for you before
an ffice of quality assurance and standards, and there will
be -— this office will have the primary respoansibility for
issuing clear standards and guidelines.

However, in the meantime, as part of this task
force activity, ve are conducting a rewrite of the basic
gquality assurance order, addressing those standards which
should be uniformly applied. And a2 serious activity in this
office will further identify standards which vill be made
pandatory for across-the-boar? use in the departaent.

In terms of the operating procedures, the
operations officers are to report to the program secretarial
officers and to the assistant secretary for the environment
by the end of this sonth on an assessment of the operating
procedures. And there vill be an assesssent of these
reactor operatiny procedures set up on a continuing basis.

The uniform reporting system wvill be established
under the assistant secretary for environmental protection,

and ve will be establishing a uniform DOEvide system to
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ensure that these reports are prepared, that they are
analyzed for their impact and distributed with the
associated analysis to ensure that incidents that occur at
one location, that if they show some trend or some “lessons
to be learned,” that they are recognized at other locations.

And finally, an organizational introduct. . is to
establisk a safety council which will ensure a continuing
management overview and to allow the exchange of experience
and key data in the safety area, probably on a six-months’
basis.

(Slide.)

The next area then had ta do with training, a
number of findings here, I think, if I can summarize thea.
There was a call for a more uniform set of providing
unambiguous requirements for selection, training, and
qualification; 2 need to have 2 departmentvide definition of
pinimsum requirements; and a call to have a specific office
at headgquarter~ for that function. And this, of course,
will require the revision and the upgrading of the
management directive in this area.

There vas a finding that it vas not clear that
there vas a comparability betwveen the personnel requirements
on operators of DOE reactors to those iaposed on the
operators of licensed reactors, and that a finding about the

vay in which operator performance assessments vere
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conducted, a concern “‘hat too often this vas left to the
operator’'s immediate supervisor and the next line of
managesent above; and a call that more iudependent review
and assessaents needed to be conducted; a finding that the
knovledge in many cases of the basic fundawentals needed Dby
reactor operators was in many cases was not vhat it should
be.

One particular finding that I found particularly
interesting vas a finding that there vas inadequate
knowledge of what the meaning vas of the operating limits
that had been set on the reactor and vhat the iaplications
vould be if the operating limits vere exceeded.

Finally, a recosmendation, 2 finding about
casualty drill training, that in teras of radiological
esergencies, wmany of the drills that were conducted vere not
exercised on those in which significant accidents had taken
place and » need to do that.

And finally, = finding about the use of wvritten
and oral examinations and a strong finding that vritten
examinations should de prepared anev each time and not Just
use the same examination each time a group of operators is

qualified.

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



10

11

12

13

14

15

16

17

18

19

21

24

25

296

(Slide.)

The response of the Departsent, here again, in
many of these cases you will see, the response is to iaprove
the Department regulations. And although that sounds kind
of trite, obvicusly that is the first place you start to
sake sure that the requireepents are clear and specific. The
Office of Nuclear Safety will have the program and overview
responsibility. The operations officers will be provided
the capability and expertise to appraise the contractor's
performance. And the -- as I say, the Departaent of Energy
standards will be developed on 2n expedited schedule, and
they are bheing addressed by the task force that I am
directing.

(Slide.)

In the area of technical assessaent, these
findings vere in a s« .ightly different category. The first
one vas siailar to ones previously made, and that is at the
time of the review these technical assessaents by the
individual contractors anu by the individual field officers
vere not yet comsplete and in sany cases had not been got
to. And the committee found that this vas the case and
urged that these be made promptly.

The next one had to do with the fact that a number
of DOE reactors are located in ventined confinement

buildings, rather than containment buildings. And the
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committee observed that in the case of a large uncontrolled
release that occurred at TNI, that such a release could lead
to significant doses possibly, although not necessarily
exceeding emergency liamits.

And the finding said that that needed to be loocked
at in sore detail. They did point cut that in some cases of
release of radiocactivity there wmay be a possibility of
difficulty of access tc the required operating stations.
However, vhile saking that finding, the coumittee also
observed that because of the nature of many of the DOE
reactors, the pover level for example, t e in'erent heat
capacity, that in wa\y cases it may be possidble to provide
valk-avay type protection and that vhat vas needed vas a
detailea ra=view of the decay heat removal system to see if
indeed this could be provided.

The next finding had to do with the fact that one
of the phenomeron at TNI that of course caused a problem
vith gas vas the zirconium~vater reaction, and the Committee
fouzd that most of the DOE reactors are aluminum fuel and
they pointed out that the temperatures required for an
alusinum-vater reaction exceeded the mselting pecint of the
aluminum fuel, and so that they felt that a more detailed
analysis of vhat the gas generation potential might possibly
be in DOE reactors needed to be conducted.

And then finally, a finding that the human
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factors, which of course vas a significant problea at TNI,
hleeded to de more SYstematically evaluated for the DOE
Leactors.

(81ide.)

The response in this area is Primarily in terms of

conducting these ASsessaents.

BF. KERR: Excuse R@. Nay I ask a question,
pPlease.

¥8. HEATH: Beg Your pardon. VYes, sir.

SB. KERR: The impression one gets is that sany of

tiese evaluations did not exist or vere not not available,
for example valk-away type Protection features, evaluation
of aluminum-vater feactions. They simply had not been done
for nvany of the feactors. One did not find the evidence
that these things had been investigated, is that the
isplication?

de HEATH: Ny understanding -- and perhaps Nr.

than the analysis vhich vas available.

Would you like to asplify on that, Jack?

¥R. CRAW:ORD: Nany of them have been started,
vell advanced in SOome cases, but not brought to a sufficient

State of cosmpletioa OrC not done with sufficient
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thoroughness, at least in our viev, that one couls drav a
definitive conclusion from it that they ought to ie pursued
vith more rigorous completeness.

¥B. XEBRR: Thank you.

#R. HEATH: I think that, Dr. Kerr, you are
focusinc on scmething which I think I have realized in the
preparation of this zaterial and reedine the report. If I
have not done so, I think it is important to stress that if
the finding -— if the finding of non-uniformity for one or
tvo reactors did not seem to be up to snuff, you know, a
finding would be made that, ockay, it is not comsparable. And
it is very possible that there are some reactors vhere there
exists an excellent review and an exceilent calculation.

And the key findings seea to be that, okay, there
are clearly some cases vhere excellent reviews have been
done, and so this demonstrates that they can be done. And
the point was, hovever, that the Department vas not
requiring that this level of reviev be conducted at all its
facilities.

MR. CRAWNFORD: One important aspect is our feeling
ir many cases, by doing a more systesmatic and orderly
analysis and takiag full advantages of developments that had
occurred since these current reactors wvere first put into
operation, that in point of fact our reactors, many of thes

voul? shov a better advantage, the status of safety would
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appear to be better than it is based on present
documentation.

HB. KERR: Well, I asked because I am not jJuite
certain vhat I am supposed to conclude from this report. It
is rather general. I do not know whether I ams supposed to
conclude, for example, dces a finding that all of the
ceactors need further investigation or that some of the
ceactors need further investigation, that things are in
reasonably gor 1 shape or that things amight be in reasonably
good shape if on. investigated further.

I am loocking for something that vill permit ame to
draw some sort of conclusion. Can yau help me?

ER. CRARBFORD: I think I can offer this solution
for you, Dr. Kerr. I would suggest that perhaps the thing
ta do vould be to provide Dr. Kerr or anyone else vho is
interested vith the detailed backup report in the specific
area of technical assessment. I have a copy vith me.

¥R. KEERs I think I im being told that I really
shougld not drav any conclusions from this report, then.

MR. CRAWFORD: You can draw general ones. But I
think if you are looking for more detailed spacifics on the
individual reactors, that you could find them in the backup
report. I mean, I think it would be very -- it would de
impossible today here to discuss -~

MR. HEATH: Maybe I can ansver directly the
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conclusion I vould hope you vould drav from the briefing.
Given the length of time of the briefing, clearly it is not
-- I mean, I am aiready going -- as you can see, there are
“any, many different findings. It is just not possible to
go into a great degree of detail.

L think what I would like ycu to draw frow the
briefing is, first of all, that the D2partment at the
highest managesent level takes the issue of reactor safety
very seriously, and that they think that the report has
served a useful ;n:poso in that it has identified a number
of areas in which the safety program needs to be
strengthened, and that ve are moving vigorously to
strengthen that progras as is needed.

Sow, that is really the overall impression that T
think, vithin the time of the briefing, that I would like to
give you.

ME. OKRENT: Can I ask, does DOE have some kind of
a quantitative safety goal?

MR. HEATH: I am not avare of one that has a
nusber assigned tc it. But perhaps I am not understanding
your question.

#R. OKRENT: No, I think you underscood the
question. I am just trying to see how DOE is going to Jjudge
that an acceptable level of safety exists in relation to --

hov some zeasure -- the gquestion was whether there is any
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intent of applying probabilistic risk analysis to any other
reactors.

HR. HEATH: Let me ansver the first part of the
question, and that is that there is a Lenartmsent policy that
says that ia teras of NEC regulations, that it is the
Departaent's policy to apply an equivalent requiresment to
couparable reactors that the Departaent is operating. And
so one of the things specifically that ve are going to
establish in the Office of Nuclear Safety is a function in
vhich the specific NBC regulations will be analyzed in
detail for their applicability to the DOE-ovned reactors.

Eod if it is found that the basis for the NREC
requiresent is common to some feature of a DOE-owned
reactor, it is the Departaent's policy to apply an
equivalent requiresent to its own reactors.

Now, in terms of a probabilistic safety
assessment, I am personally not aware of any such activity.
But let me hasten to add that I have been vorking on this
management task force for about two weeks now. So I do not
kLow if any of the other DOE people here are in a position
to advise me on it, but I am not avare of any such
activity. Are you, Jack?

MB. CRAWFORD: I am under the impression -- I anm
under the impression that -- in fact, I knov in some cases

that for their relative value the proper =-- the
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probabilistic techniques are used by individual contractors,
but certainly as a Departaent policy I am not avare of any
such thing.

MR. EBERSOLE: May I ask a question? Your report
appears to step off from the TNI-2 incident and the Kemeny
Report and so forth, and to be criented tovard doing good
things that can be dome hy improvement of operations and
generally the sanagerial aspects of improving reactor
safety.

Prior to THI-2, did _ou have a standard base fronm
vhich to proceed such as our GDC's, our general design
criteria, and our other regulatory requirements as you know,
the GDC's and the regulatory guides, et cetera, et cetera,
as a basis for starting and both considering the operational
as vell as the design aspects of ycur machire?

®R. HEATH: Well, I think the ansver to that is
yes, that there vere and always have been a series of
sanagement directives. The old ERDA manual chapters vere
the basis for providing these basic safety directives, and
S0 ve are not starting from a cle-n slate, if you will.

If I can characterize the findings, the findings
seem to be that the specific reqiirements were not being
adenately and rigorously appliea, and in scome cases this
vas because, as orders have been redrafted, that perhaps in

some places ve at one time said --
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HR. SHAO: Pecple tended to stick in there -

NR. HEATH: And it vas a matter of making sure
that these things are followed up on.

The ansver is yes, I believe there wvas a basis for
that, but vhat ve are addressing nov is vhether or not that
basis is being adequately carried through.

SR. EBERSOLE: Do you have, for instance, a set of
general design criteria?

H¥B. HEATH: I will have to defer to one of the
safety people herw, and either ve haive a set of general

design criteria equivalent to -- what are there, 67 in the

BRC?

NR. EBEESOLE: 80, I believe, 87.

NB. HEATH: This is Andrew Pressesky, Nuclear
Energy Groupe.

#R. PRESSESKY: VYes, in the -- at least ror the
reactors for vhich the Assistant Secretary for Nuclear
Energy is responsible, we do have general design criteria
for at least all the large and sore recent reactors, like
the advanced test reactor and the FFTF and the EBR-II.

#hat ve did in this case is ve took the lBC
general design criteria and asked our contractors to develop
the analogous set, because obviously the general design
criteria for light vater reactors aight not be entirely

applicable to liquid metal reactors, for instancs.
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MR. EBERSOLEs NRC found it necessary to expand
those originally in a form called safety guides, and
subsequently into regulatory guides, vhich are nov great
stacks of things, and then imposed cother ragulatory
requiresents by other documentation. Do you have such an
operation going oz, too?

BR. PRESSESKY: To a certain extent, ve do,
perhaps not ta the legal detall that NBEC does. But the
general design criteria are then reflected in systeam design
descriptions for specific reactors. Since our reactors do
not have mnch in coanson with each other, it is difficult to
develop a library of requirements to apply to all reactors.
There are some cosson elements.

¥B. EBERSOLE: As a case in point, can your
reactors sustain a rather long sustained loss of all AC
pover wvithout damage?

®B. PRESSESKY: Again, speaking for the more
recenc reaciors I am familiar with, like the FFTF, yes, that
is correct. Yes, we have analyzed that.

HR. EBERSOLE: " at about the production
reactors?

NR. PRESSESKY: I am not responsible for the
praduction reactors, so [ really cannot tell vou.

HR. SHEWNON: Isn't DOE recponcible for production

reactors? What are ve talking about here today?
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HR. PRESSESKY: Yes. I represent a rather narrow
aspect.

BR. HEATH: I think the ansver to that question is
ve do not have a person froa the Defense Programs Office
hecre today, and I think ve o¥e you an ansver on that. I
personally do not have perscnal knowledge of that and Nr.
Perseski does ot, either.

Yes, the Department is responsible, and I think
vhat ve should agree to do is to supply you with an ansver
on that because I do not know the answer.

#R. PRESSESKY: I suspect the N-Reactor does have
this capability, since it vas evaluated by the NRC and Dby
yourselves, I isagine. So I think that gquestion is probably

#8. EBERSOLE: Hovever, I do not think our
analyses have bLrought an ansver to that gquestion very wvell
om our own reactors. [ know your own concepts of powver
reliadbility are quite different from ours, and your design
methods are envirely different and maybe a lot better. I am
not sure about that.

HRB. HEATH: I Jjust do not knov the ansver tc¢ that
question on production reactors. I think ve ove you a
response.

¥BR. CARBON: This safety group thét you said you

vere going to set up to make some sort of comparability to
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group vould that be?

MNR. HEATHs Well, one of the tasks that is faced
by my task force is to identify exactly vhat the scope of
work needs to be for these groups, vhat the required skill
levels are, and finally to go out and recruit the people.
One of the -- I think one way to encapsulate some of the
findings of ¥r. Cravford‘s report is that sany of the
problems that they observed have to do with the capabilities
of the people.

And one of the things that has happened
historically is that the Departsent 5f Energy has evolved
frow an agency that vas prisarily a nuclear agency, and sany
of the specialists in the nuclear area have now found
theaselves vorking in other emnergy technologies. And one of
the things that I am tasked to do is to identify precisely
what our requirements are in terass of skills and numbers and
the like, and then go out and recruit them. So I do not
have that ansver yet, but I hope to have one in about two
Veaks.

#R. CARBON: Do you have a feeling in general for
the approxisate sagnitude? Are you talking a group of five
pecple or 50 people, or do you have any feeling?

MR. HEATH: The vorking groups that vent hoame

yesterday, that gave us some preliminary estimates, If I
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remember correctly they had recommended that the Office of
Nuclear Safety have about 30 people in it at headquarters.
But vhether or not that is a valid number or, you know,
vhether it is inflated or it is too small, I am not in a
position to answer that because I have not yet been able to
apzlyze it io detail.

BR. CARECN: Thank you.

HR. BENDER: The last time you case in here vas to
discuss the vaste management program. I wvant to
congratulate yoa om attracting these more, vhat,
controversial type of assignments.

(Laughter.) -

But I wanted to ask a questicn. Dr. Kerr made
earlier reference to the analysis of various kinds cf
accidents. It is true that in many cases the analyses that
vere done, and revieved by this Committee, incidentally,
vere based on premises that have changed since the TNI
event. How is that question being addressed?

That is, for example, the idea of hydrogen
generation is not a new subject, but the consequences that
came out of the THNI accident shoved that hydrogen cccurred
after the reactor vas shut down. Is somebody looking at
those contingencies?

NR. HEATH: The ansver is yes. The people,

obvicusly, vho hive the most expertise, are the most
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fasiliar with the specific design details, are the people at
the operations offices and the reactor operators. And yes,
as part of the slide I Jjust took down, one of the findings
vas that at the time the cosmittee vent cut in the field -~
that vas last sumser -- thay felt that these assessaments had
not been carried through fully.

And one of the assignments is to ensure that these
assessaents are done according to -— wvhen you say according
to THEI lessons learned, yes, it is in these categories. So
there is a requireme~t now being imposed at the fileld office
level for the reactor operators, the contractors, for
example, to perform those detailed assessaents. And then
they will then report back to the headguarters function and
provide those assessaents, and then an independent judyment
vill be made as to whether those have been adequately
applied.

Sr, yez, the Committee found that at the time they
vent out i%uto the field, that people really had not got
going .00 well on that, and they really neaded to get 2
kick, Lf you will. And so, yes, there is a specific
requii2ment to assess those reactors according to those
lessons learned.

¥R. BENDER: Thank you.

MR. SHEWHON: Let me ask a different gquestion.

Some of these reactors are rather venerable. I am not
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familiar with the dates of all of thes, but certainly some
'aro 20 years old, some older. Is there any program to do a
once a decade reviev on some of these to see wvhich
particular corrosion probleams should be inspected for or
vhat Xxinds of basic changes in design philosophies, or how
long you want ta keep them, how you want to try to update
these things to current criteria?

NR. HEATH:s Well, I think the ansver to that 1is
there is nothing like an automatic once a decade. There is
a requirement, and one which ve intend to follow up on mo.e
rigorously, to have a continuing assessmeunt on the technical
capability of these reactors.

Bow, the issue about the age and vhether you
continue to keep another one runaing or you go into Congress
ta give you the money :0 build another one, I think that is
a continuing assessment that takes place and is really one
of the priae functions of the managemsent of the agency, and
that is the respoansibility that 1s continuing.

¥R. SHEWNON: I guess ay concern is not so much
that it be an econumic one as that it be an engineering one,
for certain kinds of degradation that occur and change the
safety criteria or the ability to meet them that vas there
vher the plant vas nev Jr the component vas nev.

MR. HEATH: Let me take that as a piece of good

advice. WUntil such time as I am successful in recruiting
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somebody, I am going to be the Acting Pirector of the Office

of Nuclear Safety, and I will take that as 2 piece of good

advice.

(Slide.)

If I can move on, if there are no other gquestioans
for a while, the next category in the Kemeny Commission had

to do with worker and public health and safety. The first
finding here again addressed the adequacy of the
headquarters function and support in this area. Basically
this comes down to a finding about the nusber of people,
professional health physicists, for example, and the scope
of work they had, and I think the finding wvas that this vas
an area that needed to be beefed up.

The cext finding had éo do with control of
radiation and radicactivity, and I think this is a finding
that paralleled that in the Kemeny Comsission, that there
needs to be more emphasis on the control of radiation and
radioactivity at times other than during emergencies.

And the next finding addresses the same area, and
that is the need to put more emphasis on ALARA, as lov as
reascnably achievable, during the routine operations, nct
just during the emergency things. And in that fianding
specifically there vas a finding for a more precise
requirement on ainimsum standards for dosimetry practices.

The next finding had to do with the ALAERA
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progras. Here again it vas a case of uniformity. In other
vords, one case found vhere significant reductions in
personnel exposure had been achieved over the past fev years
and another case wvhere the personnel exposure was really
very unchanged. So the finding vas that there should be a
more rigorous application of methods to reduce personnel
exposure.

A fiading adout the requirement for drills for
radiological control people, the need to be more of them;
and here again the e¢mphasis on what I would call more day to
day situations. There vas a phrasing vhich I had difficulty
with which talked about day to day emergencies, wvhich I
think is kind of a contradiction, but I think what vas
intended there was if you have a sincr spill or, for
exasple, there needs to be more drill on that type of
activitye.

And then finally, a finding that the contr=_Ctor's
ovn internal audit programs vere non-uniform, that in some
cases the schedules vere too infrecquent.

¥R. MOELLER: Are you familiar wvith and do you
plan to utilize the health physics appraisals of the
coamercial nuclear pover plants which have recently been
isplemeated?

EBR. HEATH: I am not personally familiar with

them, but that vas one citation that wvas msade in tie action
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plan report, that there are -- there ic one at the
Albuquerque operations office which is felt to be guite
good, and there vas reference made to these commercial
ones. And a recommendation vas made that those might very
vell serva as the sodel for a standard DOE one.

(Slide.)

Se in teras of, you know, what are ve doing about
all that, I think here again you have to -~ the focus
obviously is on saking sure that the standards are there and
that these things ar~ required and that they are followved
through cn. There s an ALAEA guide that has been used on a
trial basis, and it is our intent tc issce that as the
standard and to impose that and more emphasis on the field
office auditing the contractors’ prograas to make sure that
their assessaents are more frequent and more rigorouse.

(Slide.)

In the airea of emergency planning and response,
the basic finding here vas that all of the reactors have
emergency plans. But vhat vas found vas there wvas here
again a2 non-uniformity. There had not bean at the time of
the reviev the preyparation of a DOE-vide plan for response
to a nuclear emergency.

As a result, the levels of emergency varied from
site to site, some confusions as to vho would have vhat

role, vhat the appropriate role would be for the
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headquarters pecple versus the field office people, vho the
appropriate spokessan wvould de; in the case of other federal
agencies, particularly FENA, a need to establish in the case
of an accident at a nuclear facility who would be the
spokesman and vho would be in charge of the interface vith
the local cosmunit.es; and finally, a finding that there
vere places in wvhich isproverents vere sade in the emergency
preparedness area.

In response to that, let me say that that has deen
a specific topic of one of our verking groups in the task
force.

(SIide.)

It is generally found that the esergency plan that
exists at the Hanford site is excellent and that has been
used as a model for developing a standard requirement for
emergency ~lans for all the other sites, and that will Dbe
translated into a directive.

Ve do intend to proceed vith a msodified memcrandunm
of understanding with FEMA to sake it clear as to who will
play vhat role in the case of an accident, and then finally
ve vill impose as a requirement that we will have at least
annual drills in cooperation with state and local
governments on esergencies at Departament of Energy reactor
sites. Some of these drills have taken place, Dut ve see a

nead to impose it as a reguirement on a regular basis.
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NR. MOELLER: In this subject area, hov many DOE
facility emergency plans has FENA revieved?

¥R. HEATH: I do not know the ansver to that. Do
you know the answer to that, Jack?

ME. CRAWNFORD: No.

®#B. HEATHs: I guess that is another one we ove y2u
en aasver on. I do not know.

®R. NOELLERs And it is also mentioned in the
coaments on the Crawford report that DOE will assist the
states in emergency planning. Do you have a formal progran
there?

¥R. HEATH: e have -— ve have a formal agrees:at
with FENA. One of the issues that is being addressed nowv is
vhether or not we have provided sufficient resources to the
field cffices to allow them to follow up on that agreement.
The field offices in the various regions have the
responsibility, so that if a state is seeking assistance,
for example, the State of New York would have to work with
the Chicago operations office. There is an issue in the
Dapartaent right now as to vhether or not adequate resources
have been supplied to the field office. Anl as part of our
review of the organizational requirement. , this is an area
that is being addressed.

HR. MOELLER: You mention in your reviev tin.

sojectives of emergency planning. I vondered if you might
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send us the list of DOE's objectives in emergency planning,
as vell as this Richland report wvhich serves as your
example, the Bichland emergency plan.

HB. HEATH: Fine. What I think I would also like
to agree to do is, I really do anticipate a uniform DOE plan
being approved within the month and I will send you that.

MR. MOELLER: And you talked about the probles of
FENX aud public atfairs. Could you elahorate on wvhat that
vas?

MR. HEATH: Well, yes. T think one of the lessons
from the Three Nile Island incident vas some confusion as to
vho the spokesmen vere and vhat the access to the press
vere, and the finding of the committee vas that wvhen they
visited the particular site and they said, vell ~kay, when
you have an emergency who is going to be the principal
spokesman, it vas not always very clear vho that wvas going
to le.

N¥R. NOELLEE: Thank you.

ER. EBERSOLE: Concerning emergencies, I note that
one of your big plants has :the capacity to be able to be
operated, safely shut down from a point ten amiles avay. I
think that is a fascinating idea and certainly one that ve

do not have now.

Toes that mean that if you have a large disastrous

fire in the control room in such a plant, that you have an
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independent capacity ten miles avay to shut it down?

MR. HEATH: I am not sure vhich plant you are
referring to, but that is ay understanding.

ER. EBERSOLE: Thank you.

HR. HEATH: VWhich plant would that be?

4B . EBERSCLE: Savannah Biver.

ER. HEATHs Yes, that is the intent.

(Slide.)

The final chapter or the final heading of the
Xemeny report vas, of course, the public's right to
information. And I think I've already touched on this. It
sostly has ta do with whether or not the public affairs
peonle had adequate planning.

One of the key things was if you have an incident,
sz2y at Richland or at Savannah River, who is going to he the
responsible person at headgquarters? We do have an emergency
operations center at headgquarters. It is clear that ve need
to establish more standard ptocodnécs.

One of the things, for example, that is going to
be put into the new orders is that ve are going to establish
emergency plans for each of the centers and have control
copies of them, and to ensure that control copies of the
emergency -- of the current emergency plans are available in
the central emergency response headquarters in Germantown,

so that in the case of an emergency the officials in
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Washingtor are lcoking at the same plans as the officials in

the field.

(Slide.)

So these are the kinds of things that are under
vay to prosulgate specific pelicy responsibilities and

procedures. And then finally, as part of the annual
aeetings, a review of emergency procedures, to get tcgether
vith state and local officials, and also cover the public
affairs aspect.

(Slide.)

Now one final thing that had to do with the task
force, but of course it sas not a chapter .n the Kemeny
Commission, is this is all great but what about the
resources. And sany of the pecple in the field offices are
very concerned that if the Department is going to undertake
to do theses things, wvill ve be sure to have the resources
available, the right nuaber of people, the right number of
personnel slots, if ycu will, and the money.

And that is a major concern expressed both in Nr.
Cravford's cover letter to the Under Secretary and also in
the action plan, and the agency has agreed that as part of
the output of my task force ve will identify specifically
vhat those requirements will be and that ve wvill make those
requiremsents :nowvn to the Assistant Secretaries and the

Under Secretary. And the Assistant Secretary for Nanagement
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and Administration and the Under Secretary have agreed that
vithin this fiscal year they will reviev those requirements
and reprogram people and funds if that is required.

So I think that is a summary. I see I have
already run over my prescribed time. But Nr. Cravford and I
are available for further guestions.

H#BE. ¥ABK: You probably may not have gotten to
this yet, but I believe you indicated that the training and
perhaps some harmonization of requiresents for perhaps
teactor operators or people doing the same thing for one
reactor or another would he revieved and possibly in sore
cases upgraded.

I think you called attention toc someone not
knowing what the technical operating limits applied to were,
even. Do you see 2 need in connection with operators to
bring them to some level of knowledge of the technical
sub jects that are involved in the operator -- in the reactor
behavior?

¥2. HEATH: VYes, I do. Quite frankly, this has
been the subject of quite a bit of debate. I think there is
-=— on the one hand, :heve is a firm recognition that you
cannot gqualify an operator like a commercial pilot and he
can therefore go and run any reactor. In DOE reactors
particularly, they vary immensely from one to another, and

they are just basically different characteristics, the K
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Reactor versus EBR-II, for example.

So there is a clear recognition that you need a
degree of certification and qualification that 1s specific
to individual reactors. Hovever, there is also a belief
that ve need to establish a minimum set of fundamental
requiresents, basic heat transfer knowledge, for example,
fluid mechanics, reactor physics, whataver. And one of the
things that the Office of Nuclear Safety is going to zddress
is to what those sinisum fundamental requirements should be,
and then ve are going to address howv those should be
applied.

And ve are looking at the possibilities of having
some kind of approval of curriculum, sose kind of a standard
course. Those are variocus things that are being loocked al.

NRB. NABK: So one would think that you would
expect a person to be at least a high school graduate so far
as his general knovledge of reading and vriting vas
concerned, and then above that courses vhich vould fringe on
some particular items, as wvhat ve aight refer to as colluge
level of information.

ME. HEATH: Yes, that is correct. It would be our
intent to define a clear baseline, you know, across the
board. But obvicusly there is another degree that is --

NB. MARK: That will bring itself in sight in half

a year or something like that.
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HE. HEATH: That is prcbably a reascnable
estisate. I am not -— there has been some vork done in the
past. There vas a contract vith a university looking at
that and I am not intimately familiar with all the details.
There is some previous vork that has been done that is going
to be carried forward.

It is clearly ocur intent to establish a baseline
minimus set of fundamental requirements.

¥E. NAEKs: Thank you.

NR. MOELLERs You mentioned your unusual =-- you
did not, but your report did -- the unusual occurrence
reports filed by the DOE reactor operations group. Do you
know if those are provided to the NEC or wvhether the NRC
makes use of those? Could someone tell me?

MR. HEATHs: I do not know. Do you know, Jack?

¥R. MOELLER: We can--

BR. HEATH: First of all, let me say that it is ay
understanding that the ones that will be distributed
throughout the Department will be available, and so it seess
to me that it is most reasonable that they will be supplied
to the NEC.

ME. NOELLER: It is something -- you mention in
here analyses that DOE conducts of the LER's from commercial
nuclear pover plants. Can anyone tell us, either now or

later, what sort of studies you have done and wvhat you found
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out?

HB. HEATH: VWell, I think I am not avare as to
vhether or not this has been very rigorously done in the
past. What I am saying is that ve intend to have a function
in headquarters that will systematically, on a routine basis
vshen these LER®s are available, we wvwill review them and make
s finding as to vhether or not they are relevaat to the
Departaent of Energy operations. I do not know what has
been done so far.

K. CRANFORD: I would like to make tvo comments
on thats One, what ve found in too many cases vas the
frequency of reporting unusual occurrence repoits -- in one
case over a year's time only two would come cut of a site
when there vere sany sore thano that.

Secondly, in the years since the separation of AEC
into ERDA and NRC, there has been a gradual but nevertheless
pecceptible -- perception that the various elements vithin
DOE have hept track of ongoing developments in NEC and in
the utility community.

The purpose for wvhich ve recomsmended this
establishment of a central activity would be to effect a
greater transfusion both vays between our experiences over
into the NEC domain and conversely, particularly with
eaphasis to our desire to get that experience and feed it

out for its potential applicability for our sites. And that
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vould be the focus of this group to vhich Nr. Heath
referred.

MR. HOELLER: One last question. You mentioned
that you did not intend to establish within DOE or set up LYy
DOE an external reviev group, since there does exist the
ACBS. In what vays might you paossibly call upon this
Committee?

BER. HEATH: VWell, I think you may be in a better
positicn to know this than I. It is ay understanding, for
exaaple, during the designm of the FFTF that there wvas a
revies by the NRC staff of the design and some
recommendations made vhich were incorporated. Now, I do not
know whether the FITF was the subject of an ACES meeting or
not. But I suspect that it very likely vas.

And that is the intention, that vhen ve go forwvard
vith a new reactor, as FFTF, that wve wvould take advantage of
that.

HE. NOELLER: At previous times ve used to every
couple of years reviev, for example, the Savannah River
reactors and so forthe. A4nd this has not been done in recent
years, but it used to be done.

MR. HEATH: I see. Are there further questions?

ME. CRANFORD: A comment I would like to make.
With respect to that question that you just raised in

proposing the establishment of a group of experts external
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to DOE, but reporting to an ad'isor to the Secretary of
Energy, it vas our thought, the cosmittee’'s thought, that ve
needed a group reporting to the Secretary whose reviews of
the whole DOE safety situation would permit them to apprise
the Secretary of how things vere going, basically. And ve
expected them to attend not only to design, relevant
research and development that vas done, bhut a whole spectrum
of activities that really add up to nuclear safety. I mean,
how the construction efforts were being carried out,
fabrication, testing, maintenance, a look, a comprehensive
look at the vhole activity and an independent viev available
to the Secretary to say, you are doing vell in these
regards, you need beefinyg up in these regards. That vas our
purpose.

Andéd the second point I would like to make is that
I hope you will not infer froe vhat has been said here today
that I have changed the position or any member of the
committee has changed the position ve put forwvard, the need
for this committee to which I have just referred and also
for the need for this coversight group within DOE, the
continuing one of which Colin is nov head, to report to the
Inder Secretary.

¥R. HEATH: Let me just say as part of the
clarification that at the present time as the head of the

task force I am reporting to the Under Secretary. But it is
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the intent that after ve have completed the task force phase
of the wvork, that the organization will permanently reside
and be responsible to the Assistant Secretary for
Envirocomental Protection and ~--

ER. BENDER: I am Just inclined to ask a question
that ve often as:. of NEC applicants, and that is: What kind
of criteria is the NRC laying on its own adsinistration in
teras of the capabilities -— excuse me, "E, to deal with
the safety issues? If the Assistant Secretary for
Environment and Health has a responsibility, vhat level of
xnovledge is implied by that?

BB. HEATHs: VWell, the Assistant Secretary is a
presidential appointee and the one -- I think one of the
rezsons for putting the emphasis on the director of the
office of nuclear safety is the fact that that is vhere the
specific requirements vwill be directed.

Now one of ay tasks, quite frankly, is to find
somebody so that I do not end up being the head >f this
office. And I will be the first to admit that I have a
Ph.D. in nuclear engineering, but I do not have many years
of reactor cperating experience. Now one of ay jobs is to
£find that kxind of a person, vho coamabines the academic
credentials vith hopefully the mapy years of reactor
operating experience.

And one of the things that the agency -- that ve
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are empovered to do is v are going to try to define
precisely the kind of person wve want for this job and then
go find them. Now, I have a crosswalk, if you will, of
everybody in the Department of Energy vith nuclear
engineering backgrounds, and ve are going to search through
that. And if ve are unable to find somebody that we think
Reets the requiresents, then ve will Fave an intensive
recruiting activity, and hopefully ve can find somebody who
is willing to come ia at the civil service pay level and who
valks on water and perforams that function.

(Laughter.)

BR. CRAWNFORD: Could I make one comment on that?
I would like to make one comment on that. The committee’s
report pointed cut the possibility at least that you would
not be able to -- you would not -— the agency wvould not find
it possible to recruit -- restore the technical management
capability wvithin the civil service rules.

Ve Uﬂt; very mindful of the fact of what ve vere
able to do .nder the civil service ~-- under the personnel
rules under which the AEC wvas alloved to operate, under
vhizh ve believe the ¥BC currently operates. The type of
people that ve are talking about really have to be -- have
the qualifications I think you have in mind, M¥ike, and it
vill be tough to get them, and some extrnordinary measures

may have to be taken.
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BR. HEATH: Let me just say, privately if
iadividual meabers of this Committee are in a position to
make recomaendations of some sterling individual for this

job, T vwould be delighted toc hear them.

HR. NARX: You aean is somebody about to resign
here?

(Laughter.)

I am afraid I am going to have to switch toward

our next agenda item. I would like to thank the people from
DOE, who really gave a very interesting picture of their
taking this satter up. Thank you, Nr. Heath.

(‘“ereupon, at 2:50 p.a. the Ccamittee vas

racessed.)
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HR. MARK: The meeting will continue. We will
take up the topic of the integrity of reactor pressure
vessels and other matters. Paul?

MR. SHEWNON: There is under tadb 13 a summary of
the meeting that the Subcommittee on Netal Components had
the other day, and there vas an interesting variety of iteas
that came up. The meeting vas set off by a request from the
AI?” group that had been wrestling with the question of
supports for steam generators and reactor ¢ >lant pumps and
such things.

You may remeamber that this started with North Anna
vhen they realized, with LOCA loads and such things, the
supports under sose of these critical components in the
primary systes aight collapse. And the staff came back then
vith a ruling saying, if you go to appreciably tougher
steels or exclude all those that might be brittle, then
everything will be all right.

Once they got to looking at this more carefully,
they decided that that is a rather avkvard vay for them to
skin the cat. So there really was not a very tidy meeting
with regard to things ve could get hold of, because the
staff ir the next month or so vwill come out with what their
revised set of requests would be. And there vas palpable
dis-ease on the part of the utilities because it vas not

focused as vell as it might have been.
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I guess I got some interest in this hecause it
slowly sank through ay head that one could indeed probably
have a LOCA or something very avkvard if the support of one
of these major components did collapse during say an SSE.
And so I guess on that one there is the A12 group. We are
vaiting for the next installment and there is active
interest.

A different itesm, waich I guess ve will hear about
in more detail, sort of came up -- focused for the first
tise at that meeting, and this had to do with bolts. We
often have asked about the specifications which apply to
hold-down bolts that are there tc assist in the safe
shutdown ecarthquake and other things, and it seeas to me ve
have gotten answers before, it is not clear that they vere
valid ansvers, but one of the interesting -- what happened,
apparently, historically. is that vhen asyamsetric loads came
in there vas a certain generation of plants that already had
concrete poured and support thing put on the steanm
generators and pumps for the bolts. And after the
asymmetric loads cane in -- or let me postulate this is the
vay it is. I think it is accurate.

Somebody decided that they needed a lot more
hold-down force, sC they ordered stronger bolts. And one
can certainoly buy stronger bolts. There are scme very

strong materials developed in later years.
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But these bolts have an interesting
characteristic, and that is that if you torque them up to
actunlly a lot above the yield, vhen you get up to the
high-strength levels and put them in a most atmosphere, they
¥ill break. And it may take months, but cracks develop and
grow. And ve had one or two of these.

And so this is scmething which has peocple's
attention. And on that one the staff said they would like
to come back next time decause -- and that means next
month. It is partly a matter of, car ve get rid of thase
very strong bolts, and the other is, do ve have to teasion
them on to seven-tenths of the yield or seven-tenths of the
code applicable situation, which has been the situation for
relatively lower-strength bolts, I think, where you have --—
you cannot develop near these kind of .oads in the bolts.
So . izt ve will hear about next time.

The third one that came up and was touched on had
to do with a different set of bolts, this time holding the
-=- in the primary boundary, and these can be either holding
onto the puaps or I guess manholes on steam generators
sosetimes. And people have bcon.doinq inspections on some
of these and find that they have appreciably thinned. And
so -- I do not knov.

One story [ heard wvas that if you put a borated

vater solution on and then dry it off, and then moisten it
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up again, you can get this problem. I have not heard a good
explanation of why. But there will be more inspection of
this.

This is not an izspection wvhere you can put an
electronic transducer on it. And so the only vay to inspect
them with certainty that is avalladble now is to go in and
lock. An¢ so that wvas another interesting item that canme
ap, sort of as a second installment, or first installment of
something that people will be loocking at again.

The third -- the fourth item, and the thing ve
vill take up today in more detail, or the staff vill, has to
da with thermal shock and repressurization. Thermal shock
of the pressure vessel has been a source of some concern for
2 long time and I guess it has been post-TNI-2 or actually,
better, post-Rancho Seco, maybe, that it has davned on
people that one can get significant cooling.

And post-TNI-2 there wvas an order that if the ECCS
comes on in a small break LOCA that the operator would jut
on his high-pressure pumps and leave them on for 20 minutes
or some appropriate time like that. And if you are cooling
down the inside of a pressure vessel, it could in the
future, as pressure vessels get older, I believe is the
conclusion nov, go below its ductile-brittle transition

region, wvhich means with repressurization you could get

thermsal shocke.
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If the pressure vessel is old enough and has
enough copper in it, it could go all the vay through. And
so some of the scenarios that are coming out, the
calculations being done at Oak Ridge, the HSST program, is
that it looks okay for this year and next year, but the year
after that ve are not so sure. And I think that those
people are trying to decide vhat they vant to cope with
next. I hope we hear more about it today.

¥R. CARBON: Paul, are those very, very
conservative calculations or are they somevhat realistic?

MR. SHEWNON: Well, you ~an ask the staff that.
After Rancho Seco, they are credible at least for BEW
p.ants. As I understand it, they have after Rancho Seco put
some sort of anr approximation on it, that kind of pressure
excursion and with repressurization, then it would crack and
the crack could im that environment radiate and go far
enough to do some sort of serious damage. So you would not
know what would happen vhen it came to the other side.

#R. BENDERs: I do not know that I understand
everything I ought to know about this business, but vhen ve
say that under the Bancho Seco conditions if ve irradiated a
couple of more years the vessel would have cracked, that is
a pretty strong statement. It seems to me that there is
still a lot of materials questions +“hat are being addressed

in a very censervative way that influence that ansver.
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For example, vhen they establish the radiation
dose to the vessel they 'ssume that the dose that it gets on
the inside surface, that it goes throughout the vessel, and
that 1is not obvious to me.

HR. SHEWNON: VNo.

®R. BENDER: VNo.

¥R . SHEWNON: They assume it is the same all the
vay around. And you axight say it is vhere the core is
closest to the vessel. But there if an increase in the
critical stress intensity.

MR. BENDER: They have in fact determined that the
toughness of the vessel is known for the condition that
exists, recognizing a range of influence that exists across
the vall thickness --

BH. SHAOs (Inaudibie.)

MR. BENDER: I knowv they :alculate that. I guess
ay question is, do they know the behavior of tPe material or
are ve assuming something?

MR. SHEWMON: We will get into that in more
detail. Let me just say that, vhereas before I think it vas
felt that this =-- you could say that under the extreme
transients it vas incredible, and nov I suspect it is going
to have to be more yualifications on making it incredible.

MB. BENDER: I guess ay point is, I think the

transient == I do not have to think the transient is
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credible from the standpoint of, somebody has measured the
temperature. That is something that has happened once. You
have to say it is credible again unless there is a change in
designe.

But I am not clear that ve knowv that auch about
the materials properties. I hope we will hear more about
that, because I still think ve are using very conservative
assumptions concerning tre msaterials properties.

Warren is nodding, either because he understands
se or because he agrees, [ am not sure which.

BR. SHEWNON: Are there any other -- that covers
shat I wanted to say by way of introduction. If anybody who
vas there has other cosments or questions?

( No response.)

I have not seen an agenda for what the staff is
going to present.

MR. MURLEY: Well, ve had not planned to go into
the kind of detail ~-- what I thought I would do is go
through the calculations that led :s to where we are today,
and then summarize wvhat ve arc¢ doing and the responses ve
have gotten froe the industry groups, and them respond to
questions, because I know there are scme, like Dr. Bender
has. Okay.

By wvay of backgrcund, I will just mention that I

think this Coammittee knows that for years ve focused on the
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large loss of coclant accidents for thermal shock and even
tihrough analyses and even scme tests at Oak Ridge wve
concluded that a crack cannot propagate through the vessel
in a large loss of coclant accident. There have been,
though, concerns about other transients, primarily the steanm
line break where, due to the overcooling nature of the
coclant that rushes ocut of the steam generator, it cools the
primary system dov quite rapidly. And that has been a
concern; and also with the small loss of cooclant accident,
shere tihe high-pressure injection can overcool the systes.

§e have, as a result of the Three ¥ile Island
accident, one of the action plan iteas in the TEI action
plan, IT.k.2.13, ve have asked the BWER licensees to address
that issue and they are doing that. W®ith this background of
pressurized thermal shock, ve have a program in the budget
-= in the research prograas to look at pressurized thermal
shock and rua a test-

In fact, there vas money included in the fiscal
1980 bdudget *to start such a test at Oak Ridge. In February
of 1980, when I was still in the Office of Research, one of
my staff, Demetrios Basdekas, came to me and one of his
cuacerns at that time, and still is, -as tne control systea
failures and their ismpact. And he postulated vhat would
happen if there were a failure of the main feedvater control

system vhereby the main feedvater vere to keep on, let's
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say, after the reactor tripped. Then you would cool down
the prisary system and cool down the vessel quite
substantially.

So we talked about it, sy staff and I, and at that
t‘ne I decided to ~=- let's do a detailed analysis of the
thersal hydraulics and fracture mechanics. I thought at the
time thait ve had the capability and the codes to do that.

So ve asked Brockhaven to do a calculation for the Oconee
plante.

This vas meant to be a bounding calculation and
there vere deliberate conservatisas in that calculation, on
the basis that if we could shos the vessel wvas not
threatened by such a bounding calculation we would have same
degree of confidence that we had time to work on the
problem.

Sc¢ the transient used by Brookhaven was a turbine
trip where the feedvater flow was kept in, in fact kept on
l1onger than even realistic for the Oconee plant. This led
to a US50-degree Fahrenheit cooldown in 20 minutes, with a
subsequent repressurization. That is, the high pressure
injection system came on and 't vas alloved to repressurize
the vessel.

These thermal conditions and metal temperatures
vere then given to Oak Ridge, vhere our experts are on

fracture mechanics. They then carried out a fracture
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sechanics calculation. Again, this vas meant to be a
bounding calculation. They ured end of life vessel
properties for that calculation. Keep in mind, this vas
done about a yea. ago now, 1980.

The analyses shoved that a vessel failure wvas
likely under those conditions. And this, I have high
confidence in the capability of the QOak Ridge group to be
able ta predict vessel failure. They have done this on many
occasions. They failed many vessels and I think they know
vhere the conservatisas are, and if tneir analyses show that
vessel failure is likely then I tend to believe that.

Sc we asked ourselves, vell, ve had better -- wve
vere not successful ia showing that a bounding calculation
shoved no problem, therefore we had to look at more
realistic calculations. So the staff then took the actual
scrassure and temperature conditions for the Rancho Seco
transient of March 20, 1978. This vas a 310 degree
Fahrenheit cocldown in 60 minutes, with subsequent
repressurization.

If you recall, in this transiant there vas a
failure of the non-nuclear instrusertation system which led
to this dehavior. It also caused the operator to be blinded
in the control room because sose of his instruments vere

out.

Hith those actual pressure and temperature
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conditions, then, Oak Ridge did a calculation, vhich at the
time they reported that vessel failure wvas likely after
about ten effective full pover years. That wvas based on
critical crack depth curves generated at 1019 neutrons per
square centimeter, 1019 fluents, which vas assigned
approxisately a value of ten effective full power years.

I think they wculd modify that now to be perhaps
12 effective full pover years for BEW plants. I do not
think that would change the nature of the conclusions
substantially.

¥B. SHEWNON: That was probably for the highest
copper velds.

¥H. NUBLEY: No, they used the Jconee vessel.

¥B. SHAOs .3 percent copper content. That is
very high.

#R. MURLEY: Excuse me, I think I misspoke. That
vas for the actual Rancho Seco weld content, was it uot?

MR. SHEWMON: The report I saw did high and low
calculations.

BR. NURLEY: Ny understanding of this from talking
with Jack Strosnyder -- perhaps Warren or somecne can help
se -- is one finds a wvide variaticn in copper content even
in the same veld, and even around the vessel. So that there
is not a unique ~--

MR. SHAQ: Rancho Seco it about .35.

ALNDERSON REPORTING COMPANY, INC,
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¥R. BUBRLEY: Ckay, Rancho Seco is about .35. So
that is high copper content.

And these results came -- vere found about
February of this year. We reported it to Harold Denton and
suggeste  tha«t ve might want to talk vith the industry and
find out their response of it. So he called a meeting of
the BWE regulatory response group on March 31 of this year.
We had a meeting with them, told them of our concernus, and
asked them, do you have the same concerns and what is your
analysis of the probleam.

And ve had a progress briefing on April 21 with
them. And about a coupie of veeks ago vwe had submittals
from each owners group. And I will talk about their
findings irn just a scment.

We talked with the Subcommittee about the
overcooling transients. In summary, I think ve can say that
the severe overcooling transients have occurred. Rancho
Seco is an example. And they seem to be more likely in BEW
plantse.

The staff’'s estimate -- and this is the research
staff as vell as sy own staff -- conclude that the
probability for BEW-designed plants that they will
experience a severe overcooling transient similar or greater
to the magnitude of that of Rancho Seco is about 10 . per

reactor year. We believe that the probability for such
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transients in CE or Westinghouse-designed reactors is lover,
perhaps by an order of magnitude, than for BEW-designed
reactors.

HER. BENDER: Excuse me, Tom. I did not mean to
interrupt you, but I wculd like to understand the
teaperature value a little better. Does the 310 degrees
apply to the temperature of the vessel, the temperatule of
the vessel wall, the temperature of the coolant?

¥R. MURLEY: The temperature of the cooclant aand
therefore of the vessel, the inside vessel vall.

ME. BENDCR: Vessel surface.

2R. MUBLEY: VYes.

¥B. BENDER: What does that mean to the vessel
itself, do ve know that?

‘ ¥BR. MURLEY: Yes. It means a fairly steep
gradient. The gradient through the wall of course changes
with tige.

¥R. BENDER: We are talking about an hour or so,
as I understand it.

MB. MURLEY: Yes, yes. And so that the magnitude
of the stresses changes with time. Initially, of course,
ycu have high tensile stresses on the inside of the wvall due
to the thermal gradient. That moves intc the wall with
time.

The repressurization, of course, adds a hoop
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stress and that is enough in the calculation =--

MR. EBERSOLE: Do you have any data as to, in a
parametric sense as to hov much hoop stress you have to get
ot Dbefore you rub out the problea?

¥B. NURLEY:z I do not think so, no.

¥R. EBERSOLE: What is suggested here is you
should not repressur’ze when you are cold.

(Laughter.)

¥R. EBERSOLE: And there are various ways of not
doing that, you know --

MR. MURLEY: I must say that when I talked wvith
the materials pecple they say, send out a procedure to the
operator, don't let hia repressurize. But the same operator
has gotten a procedure that tells him that under indications
of loss of cooclant he is supposed to turn that high-pressure
injection on and leave it on.

¥R. EBERSOLE: That is right.

BR. MURLEY: So» it is not an easy matter. I will
get to the operator in a minute.

Qkay, so to sum up then --

XR. EBEBSOLE: NMaybe you need two operators, then,
one to follow that procedure and --

(Laughter.)

MR. MURLEY: Yes. Severe overcooling transients

are -- have occurred. They have some probability of
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occurrence, and they seem to be more likely in BEW plants.

There have been control iamprovements in BEW
plants.

HR. MAEK: You say they have occurred and you
refer to the one at Rancho Seco, vhich indeed is a proof of

such a staterqent. Are there other members of this class?

BR. NURLEY: Yes.

BB. MAERK: Like roughly how many?

HR. NURLEY: There have been about 1 dozen.

HR. NABK: Okay.

BR. NURLEYs Primarily in BEW plants. We are
searching now through the LER records for Westinghouze and
Combustion plant transients, but ve are sure they are amuch
less frequent and none at least come to aind that the staff

about. Because of the thermal inertia of the steanm
generators in Westinghouse and Combustion plants, they will
be less subject to this.

Now ve, as I said, discussed with the owners
groups wvhat they thought about it and wvhat their conclusions
vere. The Coabustion owners group sent in their responses
as the following. They say that for their plants the stean
line break transient is the bounding transient, that there
are numerous conservative assumptions in the calculaticn of
that transient, and that the vessel wvith the longest service

life and high residual element veld metal has experienced
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about five effective full pover years as of today.

They clais that al’ vessels in CE plants will
maintain their integrity during this bounding streas line
break transient without an operator action for at least ten
effective full pover years, vhich is to say they assert that
they have 2 margin of five effective full pover years even
in thelir vorst vessel.

HB. OKRENT: VPhat is the confidence that they make
that stateaent with, or you made your estimate of the
likelihood of an overcooling transient? Is that a best
es’ ate in their case and in your case, or vhat?

¥R. BUBLEY: Okay. You have asked two different
questions there. The confidenre in ocur estimate of the
frequency of the transient, is that one of your quastions?

¥¥. OKBRENT: Yes.

HR. NURLEY: That is basel really on historical
data, with som: credit given for improvements in BEW plant
control systeas that ve have mandated. Nov, I personally
called the resident inspector at every BE&W plant and asked
our resident inspector, have therve been isprovements in the
reliability of the nomn-nuclear instrumentatic.: pover
supply. And in avery case [ vas arsured, yes, there have
been somse ilaprovements.

And furthermoce, there have been improvements in

most, if not all of the BEW plants with regard to redundancy
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of signals comiag into the control room. So that ve have
sose confidence, I would say relatively high confidence,
that there have been improvements in the control systeam that
will preveat or iessen the probability of the kind of
transient at Rancho Seco and at Crystal River; and that
furtheraore, that even if that vere to o.cur the operator
vould rave better iaformation than they had in those tvo
instances.

So taking credit for those two, that led us to the
10 : estisate. I would not place a real high confidence
«n this. I do not know just how to quantify that.

NR. OKRENT: Well, I have resad the, you know,
sesoranda, so -~

BR. BURLEY: Okay.

®R. OKRENT: I will ask the next gquestion. What
coafidence 4¢ you think the regulatory staff has to have in
its estisate of the probability that an overcooling
transient is not 2 problem this year? In other wvords, [
heard you say earlier, you know, you take 10 full pover
years or 12 full pover years or in some cases it may be one
or two full pover years. But vhat conf idence -- when you
sake a statement like that, with vhat confdidence do you
have to make it for it to be used as a basis of
decisionmaking?

MR. NMURLEY: Yes. There are two aspects to that,

ALDERSON REPORTING COMPANY, INC,
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to that ansver. The first part 1=, if the probability of
this transient is about 10.3 for a BEW plant and there are
about ten plants out there, chances are ve sre not going to
see, over the next year, ve are 0ct going to see a severe
transient like Rancho Seco or vorse. So that is one. And
even less likely for Westinghouse and CE plants.

The other aspect of our confidence is that even if

such a transient vere to occur, the staff does not bhelieve

that the vessel would fail, even the worst vessel.
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HR. OKRENT: That is a zeroc probability of
fallure, given the worst case.

HR. NSVRLEY: Not zero probability. I dc not -- ve
are in a nev area hete. We do not have a probabilistic
acdel for vessel failure under these conditions.

BR. OKRENT: The reason I am pressing you is the
fact that this is not a trivial issue. The accident that
vould follov a failure of the vessel could de ote of the
larger-release scenarios, as you vell know.

#R. ¥JRLEY: It would be dramatic, ves.

NR. OXRENT: So, presumably, Lif in fact -- I have
to assume that you vant to achieve some probability of this
scenaric, which is like vhat is in WASH-1400, vhere it is
the same kind of scenario. And in VASH-1400 it wvas, you
knov, a fev tises 10-6. Of courss. that vas not a == the
upper -— that was their median value.

But in other words, vhat I am getting at is you do
not look for ‘.e same nuaber as for, I suppose, vhat you
might think f as corc melt, because you do not Know with
very high confideace that your containment is going to be
useful.

MR. NWRLE.: It is these kinds of considerations
that lead us to the conclusion that something will have to
be done. But we think that ve can look at it more carefully

over the naxt yYear.

ALOERS ON RePORTING COMPANY, INC,
400 VIRGINIA AVE., S.W_, WASHINGTON, D.C. Z0024 (202) 554-2345



10

1

12

13

14

1§

16

™"
'

18

19

21

24

25

347

HB. SHEWHON: One other question, Bill Kerr: What
socrt of fallure de ve get? Is this the vessel falling in
little pieces on the floor, or does a crack develop out of
which vater will leak, or does anybody know?

ER. SHEWHON: That is a good question and one that
is currently, 6: 3P to now, has been unthinkable and, I
think, still is. Baut ay feeling is ve are nowv beginning to
look at it.

If you vanted to be somevhat optimistic, you could
say, "Vell, you have got a weld vhich opens up and runs
entil it bumps into tougher metal.” That could Ye ociat of
the core, it can be into a different course. It can be into
a Aifferent part of the weld vhich has less copper and has
not embrittled as muck. It is not falling in little pieces,
but there is a fair-sized hole in the side of it.

$2. NUBLEY: I asked ay staff the same question
and essentially got the same ansver: that it could range
from a relative -— if .t cracks at a higher temperature, let
us say, it could be a relatively benign opening that
relieves pressure, and on2 might even concede that you could
saiantain vater in the vessel. If the crack vere to occur at
very lov %esperatures vhere it is very brittle, one can
ivagine missiles being generated and thrown sbout.

€0 there is a vide range. We just do not know.

It depends on the scenario.

ALDERSON REPORTING COMPANY, INC,
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HR. BENDEF: The question -- the postulate vas the
vorst condition was a full steam line break.

HR. NURLEY: Yes.

HR. BEFDEE: Is there a BEW postulate?

NR. NUBLRY: Yes, I vill get tc that.

BR. BEFNDERs Okay, I will vait then.

HR. EBERSOLE: Did the Combustion postulate assume
main feedwater run-on?

HR. BWRLEY: I do not know. It is a Chapter 15
steam line break.

ER. EBERSOLEs That is wvith main feedvater run-one.

HB. HURLEY: I do aot know what the assuaptions
are.

¥R. EBERSOLE: A main feedvater run-on sakes it
vorse. It will eake it vorse.

#B. NURLEY: Yes. Westinghouse -~

N¥R. OKRENT: They did not get a confidence
estipate, did they?

HR. HURLEY: No. As a matter of fact, ve
understand that these are relatively old calculations,
Vestinghouse, it is about a 197% analysis. And they have
not == CE. And so they are still relying on that. In fact,
they shoved a much greater aileage. They shoved ahout 20
effecti’'e full-pover year back then. And as a result of

tihe Naine Yankee recent inspection where they found that
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their fluence calculations may have been off by a factor of
2, they said even if it is off by a factor of 2 ve have
still got ten effective full-pover years.

So I am taking that into consideration vhen I
meuation it. We will be looking at every one of these
vessels over the next year or so. I will give you the story
vith Westinghouse and then Babcock f Wilcox.

Westinghouse owners group says that a specific
vessel may be limited in lifetime by cu2 of three
transieats. One is a large LOCA. It could be limited by a
saall LOCK or a large steam line break; it depeads on the
plant, vhether it is two-loop, three-loop, four-loop. Of
course, they have either a Combustion vessel or a BEW vessel
ar, I think, perhaps they even have some Rotterdam vessels.

They assert that all of the vessels in the
Westinghouse-designed plants can sustain th. Rancho Seco
transient for a sinimum of at least three more effective
full-pover years. They cautioned they do not expect that
they can get a Bancho Seco-type transient because their
system is not: as susceptible to that. Bat nevertheles:r,
they did the calculation giving the pressure teamperature
input for the Rancho Seco transient, and even for that
transient they say they have at least three more effective

full-pover years.

They also say that all domestic Westinghouse
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vessels can sustain the most limiting severe thermal shock
at least through 1982. WNov, as near as I have been abdble to
anderstand, ve have to get back to the ovears groups. They
apparently do depend on operator action to liait

repressurization during this msost limiting transient.

Bow, wvith BEW, their bdounding case is --

¥R. BENDEE: I missed the transient ags.n. What
is 17

HR. BWURLEY: For Westinghouse, it depends on the
type of Westinghouse design. But it could be either a large

LOCA; that vould be the worst transient. A sme "OCR with
high pressure -- cold ECC vater; that vo'ld be the most
Iimiting transient. Or a large steam line dreak.

RR. EBERSOLE:s A large steam line break, though,
without repressucrization. You just said they depend on

operator action.

HR. NWBLEY: It is not clear in the report to us
vhether they depend on operator action. Ny reading of it is
they do depend on operator action.

MR. BENDER: We need to get it down.

¥R. NUBLEY: Now, with BEW, it is quite clear that
they depend on operator 1iction to prevent repressurization.
L~t me read their bounding case.

They assumed a small loss-of-coolant accident

vhere natural circulation stops at ten minutes into the

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S.W_, WASHINGTON, 0.C. 20024 (202) 554-2348
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! transient. The downcomer fluid temperature ramps down to 90
2 degrees Fahrenheit in 60 seconds. So this is a cooldown

3 rate of 406 degrees Fahrenheit per minute.

4 They assume no repressurization. The operator

5 throttles the high~pressure injection to maintain the core
8 outlet less than 100 degrees Fahrenheit subcooled.

Lg They have also looked at the large steam line

8 rupture, but it is less severe for a BEW plant because of
9 the smaller inventory in their steam generator than the

10 Westinghouse or Combustion.

" : BR. EBERSOLE: What about sain feedvater run-on?
1Z That makes it compounded worse. They are flooding a dry
3 boiler.

14 BR. RURLEY: They claim that the bounding case
1S that I gave you, that the small-LOCA case that I gave you,
16 is a bounding transient.

17 MR. EBERSOLE: That is because they did not look
18 at main feedvater run-on. Nain feeuvater rum-on into a

19 normally dry boiler will really do it in.

20 MR. NUBLEY: As I said, ve did that calculation
2t al:o as a bounding calculation at Oconee, but ve used

22 end-of-1ife vessel properties. So wve do net have enough
23 information to bick up what you say, but ve will certainly
24 look into it.

25 HR. SHEWNON: Jesse, you are talkiug now about a

ALDERSON REPORTING COMPANY. INC,
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CE or Westinghouse?

¥R. EBERSOLE: BLW.

HR. SHEWEON: Can you not get wvater or the puaps
continuing to run in the Westinghouse or CE plants?

HR. EBERSOLE: Yes. It does not matter as much
for thew as it does for a boiler, because it is normally
much less full than the others. The others are completely
full, and they evaporate at the top. This is just normally
just a cylindrical beoiler that evaporates on the wvay up, and
vhen you have continued run-on it becomes a tremendous
chilling agente.

¥R. MUBRLEY: I wvwill amplify that. I think the BEW
staam generators are norsally cnly about one-third filled, I
think. Apd if you have, let uxs say, a turbine :trip and the
sain feedvater pusps keep runming, them you have two
effects: You can go from a heat transfer -- you triple the
heat transfer area in the steas generator. Also, I
understand, the feedwvater preheating is lost, so the
tesperature of the feedwater goes dowvn.

Those tvo effects can severely overcool the
primary systes.

¥R. EBERSOLE: Right.

BR. HWRLEY: Okay. So that is then vhat ve have
received from the owners groups. We have subsequently

gotten in material from each one of our licensees, PWR

ALDERSON REPORTING COMPANY. INC,
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licensees. They generally Jjust support the owvners group
response.

e have not gotten a lot of additicnal detail fros
the licensees thesselves, although there are some cases
like, for example, Davis Besse says that they have no
longitudinal valves in their reactor pressure vessel. That
is just one example of the variations that ve hav~ to look
at. We will be looking at every vessel by itself.

Okay. The NRR staff would not expect the vessel
with the vorst material properties to fail today even in the
event of an cvercooling transient as severe a2s the Rancho
Seco event.

¥B. OKRENT: You said that several times, but you
have not told us whether you have looked at, you know, what
it takes for somevhat more severe overcooling as Jesse
Ebersole has just identified, like the lancho Seco one that
has occarred. It is not impossible, though it may be
isprobable. BRancho Seco, I do not think, vas a limiting
overcooling event. Am I correct?

¥B. NURLEY: I believe that is correct. It is the
Yorst ve have seen. But cne can postulate vorse transients,
that is vhat T am saying.

BR. OKRENT: I do not know wvhat it means when you
make a statement ~-- I mean I know wvhat it means vhen you are

saving something in terms of the Rancho Seco event, but I do

ALDERSON REPORTING COMPANY, INC,
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not knov how to translate this to regulatory positions if I
cannot say, "7ell, but could there be something, could it be
an hour faster, vhatever? Is that tolerable, intolerable?”

HR. BENDER: We need to knov more than Jjust
vhether it is tolerable, intolerable, likely, unlikely. If
ve are going to deal with this thing probabilistically, then
ve ought to try to put sose probabilities on the
combinitions of events that have to be dealt with.

ER. MURLEY: Okay. I guess I will have to --

¥R. BENDER: I doubt you can ansver that.

¥R. MURLEY: But the research staff is developing
a probabilistic model similar to the Octavia model you
recall that they developed several years ago to deal with
the low-temperature repressurtzation probles. This one !s
such more complex. One has to deal vith variations of
saterial properties. variations in fluent through the
thickness and probabilities like that as variations around
the vessel.

It is quite complex, yes. But they will do that.
And I think such a mcdel is absolutely necessary if ve are
ever gning to understand margins. And ve hope to have that
over th2 naxt several months, at least preliminary versions.

MR. EBERSOLE: A comment. They are supposed to be
safety-grade protaction, instantaneous run-on of the vater

pumps in oixder to preotec: the containment sump. But if the

ALDERSON REPORTING COMPANY, INC,
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hypothetical break is outside of containment, I do not think
those things vork. In other vords, there is a safety-grade
systea for cutting off feedvater flow, but I think it vorks
only vhen it discharges into the containment.

ER. SHEWNON: Yes. I can promise you will hear
about this probles again.

¥R. EBERSOLE: Okay.

(Laughter.)

¥R. NURLEY: Okay. During this next year the
staff vill be looking at each PWR pressure vessel in the
sense that ve have asked each of the licensees to submit
reports dealing with the capability of their pressure vessel
to withstand thermal shock. We will have the licensees
conptinue to analyze the problem. VWe will try to get an
assessaent of the margins for each vessel. And ve will De
looking at potential iaprovements because I think ve can say
with some confidence that relying on operator action is not
going to be a .ong-term solution.

That is not a firm regulatory position. I guess
you can say that is my viev. But also I think it is shared
by Steve Hanauer and quite a few others. Belying on the
operator not to repressurize the vessel is not a long-term

solution.

Some of the fixes that wve will be lcocoking at are =--

MR. KERR: Is it a short-ters solution?

ALDERSON REPORTING COMPANY. INC,
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ER. NURLEY: Well, in the sense that -~ first, let
me say my understanding is that the BEW has notified their

atilities, their own BE&W plants, their customers, that they

should throttle back on HPI on indication of 100 degrees
subcooling.

Mo, one has ‘o ask what is the probability that
the operator will make a mistake and not do that? There is

sosme number; I do oot know vhat it is. But it is clearly
too high to rely om for a numlsr of plants over their
lifetine.

¥R. JOHNSON: You asked vhether it is long-term or
short-ters.

BR. KCRR:z I asked if it vere a2 short-term
solution.

#R. JOHNSON: Okay. Ino a sense, it is a good
short-ters solution vhen you consider the irradiation
effect. The status of the most highly irradiated vessels
today and you consider the gradient of toughness -- let =me
try this on you.

®B. KERRs You are giving me a lot of information
which I do not know wvhat to do with.

MB. JOHNSON: I will tell you in a second. The
point being that the thermal shock will, for today's
vessels, not propagate a crack clean through the wvall.

Therefore, after the thermal shock, you still have a vessel

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



10

11

12

13

14

15

18

17

18

19

21

24

25

357

vhich will hold vater, and if the operator will throttle
back you can keep the core covered and the core cooled.

HR. KERR: My question really had to do with
vhether you vere going to put the operator in Jjail if he did
not follov his instructions, which are to continue to let
the high-pressure injection system run. That vas the only
question I had.

ER. MUBRLEY: He ansvered a different question, I
think. He said that if the operator does not repressurize,
then you are okay. The question was, I think, can you rely
on hia?

BR. KEBRR: 0Under the present rules, is he
perzitted not to repressurize?

FR. MYBRLEY: Yes.

NE. KERR: I asked this same question last month,
and the ansver vas: Under present rules, he must
repressurize.

HR. NUPLEY: He must maintain 50 degrees
subcooling.

MR. KERE: And if he has to repressurize to do it,
he repressurizes?

HR. MURLEY: Yes. But not =--

MR. XERR: So he has to be fairly skillful.

MBR. MURLEY: Ny understanding is that he --

NR. XEBR: 1t may not be bad, because it means he

ALDERSON REPORTING COMUIANY, INC,
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has to be really on his toes. You cannct do it with one
hand.

MR. NUELEY: If he understands exactly the
transient he is dealing with, yes. That is the key. I
think you are talking about a -~

®R. BENDER: We are needling you excessively
here. Let us let Tom get oo with it.

MR. KERR: I am simply trying to find out vhat the
present status of thinqs is, and I think I have discovered
that the cpertor has some fairly difficult choices to malke.

MB. EEERSOLEs In the case vhere ve have
(inaudidle).

®R. NUYRLEYs; No, the Rancho Seco vessel wvas not
inspected, but they asked the licensee to do a careful
analysis before they vere alloved to start up. And, cof
course, it vas quite a fresh vessel in 1978, and the staff
is fairly confident that there vas no damage.

MR. OKRENT: At least there had not lteen any
thiough-cracks shoving a leak yet.

(Laughtar.)

NR. MURLEY: There are four, at least four, iteams
that ve will be looking at over the next year for ways to
improve this, because, as I say, I think no one that I know
of is claiming that these vessels can uniforamly go 40 years

vithout some improvements. Perhaps some vessels can, * do
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not kpow. But I do not think anyone is claiming that they
all can. And as I said, Westinghouse says they are only
confident through, at this time, 1982.

Okay, so ve are looking at the possibility of
removing fuel from the outer rows of the core. This can cut
doen the fluents to the vessel by a factor of perhaps 2 to
3. That mseans quite & bit in the lifetinme.

¥2 are loocking at, or will Pe looking at, perhaps,

control systess or protection systess that could prevent

repressurization.
Another option that has been talked about is
raising the temperature of the vater in the borated vater

storage tank so that the thermal shock is not quite as great.

Also, there is a program at EPET on in-place
annealing if all other things fail, annealing at somevhere
around 650 or 750 degrees Fahrenheit to gain back the
toughness of the vessel.

None of these are sufficiently attractive or are
either attractive or vwill soclve the problem that it is a
clear-cut decision vhat should be dcne. The research
progras will bde continuing ovar the next year to do
independent analyses and will attespt to assess the margins,
as I said, develop a probabilistic model that will help us
at least assess the margins for vessel failure.

Also, they plan on conducting a thermal shock
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test, pressurized thermal shock test, at Oak Ridge next year
which will allov us to test our models under such conditions.

So that suas up vhat I had to sar.

HR. BENDER: One other variant that I did not
hear. It say be impossidle, but I will ask it anyhov. HNy
interpretation of what I have been told, it seems Lo me it
is conceivable toc say ve vill sleeve the vessel or isoclate
the vessel in that particular location by putting a metal
meabrane over that surface, just so it does not see the
temperatures. Is that out of the gquestion?

ER. SHAO: (Inaudible.) T think this is a jood
point. You can put soae local shielding, Just as Nike
said. Nayhe there are tvo things you can do: either
isglate aguinst thermal shock; or put on something like
shielding, local shielding, to reduce the fluents.

MBR. BENDER: Anythiang to divert the cold vater
avay fros it wvould probably solve the problea.

¥B. SHAO: The core, like to receive the cold
vater, the reactor vessel could not take cold vater. So
sssentially, you vant this specific area to isoclate.

NR. NURLEY: As a matter of fact, ve have -- not
now, but ve had -— paper going through the aill wvhich will
probably come down to you in about a menth, wvhich will then
go to the Commission, recommending it be an unresolved

safety issue. So, to me, that is a logical wvay to deal with
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it.

MB. SHEWNON: A different questions: The finmns in
the Westinghouse, so-called, had a problem something like
thiz, and they took out 10 percent of the fuel, especially
that closest to the pressure vessel, and thought that they
had decreased the rate of radiation and transition
temperature change. Lave you heara of any discussions of
that?

ER. NURLEY: The report that I have is
confidential, and I do not know how such is public knovledge
and how such iz not. If you ;ay it, vhy == yes, they use
that method for cutting down the fluents, thoy say, by a
factor of 3 in the versel. They alsc heated up their
high~pressure injection vater.

RE. SHEWNON: I vas just telling Professor
Plesset, on my left, that ve canm then increase the pover out
of the rew ining fuel and transfor~ it into an ECCS questione.

ER. MURLEY: Bight.

(Laughter.)

MR. SHEWNON: Okay, are there any other guestions?

ER. OKRENT: You said ve will hear about it
again. I guess I am interested in xnowing hov the staff is
going to decide hov it sets its priorities for this problens

and the time scale for resolution and the rationale for

resolution.
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Anl I would like not to vait half a year to hear
thes. And vhile I think, in fact, you probably will have it
as an unresolved safety issue, I do not think that will take
a year.

NR. NURLEYz I will reiterate that there are two
bases, there are two parts of the bases, for our actions and
the timing of our actions. One is our assessament of the
probability that a transient as severe as Rancho Seco or
vorse is about 10-3 for a BEW plant but substantially less
for Westinghouse and Cosbustion plants. That, coupled vith
the fact that even if a Rancho Seco event vere to occur ve
would not expect the vorst type of -- vorst vessel to fail
today, it gives us confidence that ve can deal vith this
problem.

fe have at leas. a year to deal with this
problem., I believe personally there are more conservatisas
in the calculation, and ve are going to try to quantify
tiiose and find out Dbetter vhat the margins are over the next
six months, let us say. If it turns ont that the margins
are not as great as ve thought, then ve will maybe have to
take some actions.

HBR. OKEENT: Well, actually what ycu gave wvas part
of a rationale. I think if you vent back and looked at the
transcript, you would not accept it from a licensee as an

adequate basis.
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(Laughter.)

Let me leave it at that. I am not saying that I
know what time there is to resolve this. But vhat I am
say.ng, it varraants some thought earlily on as to just wvhat
yoa kpow and wvhat your conservatisas are and on vhat basis
yoa are aaking a judgment about the time as best you can
now. And it is oot clear to me necessarily, based on vhat
you said today, that you know you have a year in teras of
some particular safety goal. I think that safety goal has
to he pretty small, you know, the probability to =--

ER. SHEWNON: Jesse, did you have a Juestion?

¥R. EBERSOLE: Would it help very much to trip the
sain coolant pumps?

ER. NURLEY: Ok, I 4~ nat think ve have
investigated that in detail, Jesse. But at first blush, it
makes it -- first, because vith the pumps running you at
least get some alxing.

NR. EBERSOLE: That is wvhat you do not vant.

MR. MURLEY: No. Thermal aixing of outlet --
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