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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

SUBCOMMITTEE MEETING
on

RELIABILITY AND PROBABILISTIC ASSESSMENT

Century IV Room

Airport Quality Inn

Los Angeles, California

Tuesday, ll Septembar 1979
The ACRS Subcommittee on Reliability and Probabilistic

Assessment met, pursuant to notice, at 8:30 a.m., Dr. David

Okrent, chairman of the subcommittee, presiding.

| PRESENT:

DR. DAVID OKRENT, Chairman of the Subcommittee
PROF. WILLIAM KERR, Member

DR. HAROLD LEWIS, Member

DR. J. CARSON MARK, Member

DR. MILTON PLESSET, Member
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DR. ONRENT® Good morning. The meeting will now
come to order. )

This is a meeting of the Advisory Committee on
Reactor safeguards Suocommi tt2e on Reliability and
Procabilistic Assessment.

My name is Uavig Okrent, Subcommittee chairman.
The other ACRS members present at this time are
Mr. Milton Plesset, Mr. Carson Mark. We expect that
Messrs. Harolac Lewis and William ferr will arrive somewhat
later. We also have 4r. Samuel Saunders as a consultant.

The purpose of this meeting is to discuss the
concept of estaclishing qu .itative safety goals for
nuclear power reactors, the development of a status report
concerning nuclear power plant component failure rates, and
a review of the NRC probabilistic analysis staff’s research
program to help the ACRS develop information for its annual
report to the Congress.

This meeting is being conducted in accordance with
provisions ~f the Feceral Advisory Committee Act and the
Government in the Sunshine Act. Mr. Gary Quittschreiber is
the designated federal employee for the meeting. The rules
for participation in today’s meeting have been announced as
part of the notice of this meeting previously putlished in

the Fecderal Register on August 27, '97°. A transcript of
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the meeting is being kept and will be mace available, as
stated in ths Federal Regiscer notice. It is requested that
2ach speaker first identify nimself and speax with
sufficient clarity and volume'so that he can be readily
heard.

We have received no written comments or requests
for time tc make oral statements rrom members of the
public. However, I shoula note parenthetically that when we
get into the topic on establishing acceptable gquantitative
safety goals, | may run the meeting in a much more flex«ib’
fashion, and members of the public who are present and .ave
contributions will prooa-ly be requested to participate.

We shall proceed with the meeting. It is my
understanding with regard to the agencda that we will begin
looking at the topic of failure rate data and at how the
situation has changed since the davelooment of WASH=1400 and
how we should proceed to gevelop a reasonable response to
the questions posed by Congressman Udall, by the begirning
of the year. And after this, we will look at the gquzstion
of the Rancho Seco transients, how one might analyze them
probabilistically” again, with the idea of trying to have
something that can be resporsive to the reguest of
Congressman Udall by the end of the year.

DR. MARKs Could you remind me the exact form of

the statement of the request by Udall? [ don’t need the
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words precisely, but it came in a letter. Asking for what?

UR. OKRENTs [t came in a letter, and let’s see {f
we have a copy. Or. Plesset will give you a copy to peruse.

DR. MARK:® Thank yo;.

DR. OKRENT: After this, we will talk about the
research program and priorities within the procabilistic
analysis safety research program, and maype perhaps look at
the pricorities in a broader sense, if that makes sense. And
following that, we would get into the question of
quantitative risk acceptance criteria or safety goals.

Now, the times we have given for these various
matters are estimates and [ would hope we don’t run beyond
the times estimated on the first two items. [ don’t feel a
compulsion to use up all the time allocated on the '.rst
item, for example, since — with regard to data, for
example, something is better looked at outside of a meeting,
okay.

With that brief aside, let me call upon the NRC
staff. Mr. Rowscme, are you going o be the spokesman?

MR. ROWSOME* Yes. [ had intendea to go over
exactly this outline, as you have just done.

My name is Frank Rowsome. [ am the acting
director of the probabilistic analysis staff. [ can give
you a little better indication of the time we expect to

take. The presentation on failure rate data will be led off
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by Lr. Bill Vesely, and will take just under an nour. And
we can aiscuss it as you see fit., But it should be easy to
keep it within that time rframe.

The discussion of th: Davi_-Besse and Rancho Seco
events will oe led off by Ur. Gordon Ed son, and we expect
it to take rather less than half an hour, perhaps 15
minutes. Discussion might run on the order of 15 minutas
ceyond that.

So, [ expect we will be ahead of schedule when we
reach the third item, the PAS research program. [ will lead
off with that, and [ woula imagine that could get into quite
extensive discussions back and forth, so that you can cut
that off, 2s you will, to initiate the discussion of
acceptable risk. Bill Vesely will take the lead in that
regard.

So, | would like to introauce 8ill now, if you are
happy with that outline, to introduce the discussion c{ tre
failure rate data.

DR. OKRENT: Fine.

DR. VESELY: The AS’s data prog.-am is nandled, in
large part, by ldaho National Engineering. [ will have the
[danho people discuss three of our programs, the LER analysis
and what we are obtaining from that program, which will take
about talf an hour, and Walt Sullivan, from Idaho, will

discuss that. John Poloski will talk about the NPRDS
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evaluations and common cause evaluations that we are
performing, and that will take approximately a half an

hour. And then [ would like to summarize where we are now
with regard to updated failur; rates modifications to
WASH=1400 data and plans that we have for fiscal 1979,
fiscal “a0.

So, my laano people, [ would say, had a fairly
large auto accident. Some of them are still in the
hospital. So we have to modify just slightly some of our
discussions.

[ woula call upon Walt Sullivan, from Idaho, to
begin the discussions on LER.

(Slide.)

MR. SULLIVAN® Good morning, ladies and
gentlemen.

As was mentioned earlier, we started off on the
#rong foot last night. We hadn’t teen off the oclane but
about 10 winutes until we got our greeting to Los Angeles,
and we are still going to try and give you a satisfactory
presentation this morning.

But calling cn Mr. Poloski, [ believe he will give
his section of the presentation. I[f not, [ will attempt to
give it for him, but [ was not prepared for his section.

As Dr. Vesely said, EGAC [daho, the company [ work
for, is primarily taking the responsibility for this LER

944 -
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evaluation program, and, in doing so, we diviced the grogram

into three different areast the analysis of the LER

events -

analysis,

(Slice.)
-- The nuclear plant reliability data system

and coumon-cause analysis. [ will give 2 brief

description of the LER analysis, and Mr. Poloski will cover

the NPRUS

and common=-cause analysis.

Just as a brief synopsis, going into the LER

evaluation program —

providing

(Slide.)
-—— The program is coordinated by PAS, and we are

the technical support. The objective, cne of the

objectives, of this LER analysis program — [ hope [ didn’t

confuse you in going from evaluation to analysis —

evaluation program, is the three different areas: NPRDS

common-cause, and the LER analysis. [ am now talking about

the LER analysis leg of the overall evaluation przogram.

And some of the original ob jectives were to, first

of all, take the LERs and code them into the respective

components of data that are contained in the LERs. For

example, component type, time that the failure occurred, the

mode, the

type.

cause, the system effective, and the failure

Now, earlier this year we gave you a prettly
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extensive presentation on exactly what was going on in tnis
area, and [ feel that [ shouldn’t have to cover that anymore
today. I[s that all right with you?

DR. OKRENT: All riéhc.

DR. MARK: You may havr said before, but [ would
like to be reminced, and [ am sure everyone here was part of
the group that you acdressed pefore. The LER, as it comes
in, raw data, as it is processed through the NRC system, at
least, receives very little criticism as te whether the
specific event or interpgretation of it woula be later
changed.

What do you do to defend against the fact that
things aren’t said in the first report or maybe mcdified in
the second?

MR. SULLIVAN: Well, hopefully, the LERs, as they
are reported to NRC, will show the moaification in the
second report, if we can pick it up. Now, [ agree that is
not always the case. Unfortunately, all we have to work
with at this time are the LER reports as received in the
data base and sorted for us. And if those modifications
have not been made to the LERs, they will not be repcortad in
our report.

DR. MARK®: So, within the data assembled, there
will be some instances where something is put down as "pump

failure,” and you put "pump failure," and it might have been



MR SULLIVANS® What we try to do in
trhat is part of our expertise. We can identify those
particular problem areas wnhere in fact, not a real

And in thi:

se failure, we would no
However, if it was a fuse fajilure
to perform its function satisfactorily,
1t in the pump report as a command fault,

failure command faultc.

NG read

SULLIVAN: 1es.,

OR. SAUNDERS: [ would like you to explain to me

in more detail the difference between, say, the cause and

the moce in the failure type. Cive me a sentence that says
what is the mode as comg~red with the failure
MR. SULLIVANt The
familiar
continue to run, does not
enVironment. The cause

Hopefully, the root mechanism.

DR. SAUNDERSt That would be,

MR. SULLIVANt Yes.
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UOR. SAUNJERS: What would the failure type be?

MR. SULLIVAN: Was it recurring? Is it a
recurrent ¥ failures was it a common-cause failures was
it, in ract, a secondary rault?

DR. SAUNDZRS: Now, the time.

MR. SULLIVAN® The actual event date on the LER.

DR. SAUNDERS: Can you dc that to determine the
length of service?

MR. SULLIVANt Unfortunately not. We haven’t been
acle do to that, no, sir.

DR. SAUNDERS: That’s unfortunate.

MR. SULLIVAN® [ really don’t know how TO go about
that.

Would you, Bill? You would need more detail.

DR. VESELY: We are estimating at this go=-round,
constant failure rates, which is the number of failures over
the criticality time, to try to attempt, for example, to
analyze wearout you have on the installation time, time
between successive failures.

DR. SAUNDERSt That’s right. [ understand that.
But as you and [ both know in our heart of hearts, constant
failure rate is an assumption. A machine doesn’t make such
assumptions, necessarily.

DR. VESELY: We will talk about that briefly to

get this more detailed history of failures from
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installations to analyze wearzsut. 1That is a difrferent Jdata
source.

OR. SAUNUERL* Thank you.

MR. SULLIVAN® Yes, sir.

This brings up another point. We are, in this
analvels = and [ would iike to make this clear -— we are
not acttempting to accomplish any risk rr safety
assessments. 1nat is plann2d in the future. Primarily,
what this initial work is trying to do is to put t dacta in
a.form so that we in th~ future can do these extensive
statistical analyses of the daca. and also to generate some
gross failure rates, just for the failures being recorded in
the LERs.

Which brings me to the rext points Ore of the
other goals of this program is to provide these gross
failure rates. And in doing so, we have calculated failure
rates for the various components that we are analyzing for
plants, the NSSSs, PWRs and BWRs, and then overall.

Once we have accomplished these initial goals for
each component, we write a component report, submit it to
the NRC for review and comment. They, in turn, have sent
reports to various industrial people for their comment. And
once these comments are pooled, they are return2d to us, and
we try to update the reports as necessary. Once the reports

are updated, our technical editors at EC&GC look at the
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report, try to put i\ into a polished state, and resubmit it
to the NRC and, hopeful y, it will be ’ss'2a as NUREGs in
the near futur . :

That is a brief synopsis. Are there any
questicns? [ would be giad to entertain questions at any
times during the presencation.

(No response.)

MR. SULLIVANt Let me move along, and [ will give
you an idea of where we are at and what we are trying to
accomplish in the near future.

(Slice.)

Our pump report is probably the report that is
closest to being reacy to be published. Hersz, again, due to
the paucity of cata in the LERs, we canno® break the pumps
down other than to the generic class pumps. I[n other words,
[ am sure you are tfamiliar with the NPROS people. They
have such reciprocating pumps, and we found that data was
not available in the LERs to do that as far as the failures
associated with the pumps.

The status of the analysis is that we are in this
final stage that [ mentioned earlier, going through the
technical editors and submitting the report for
publication. However, [ recently learned that there is
probably going to be some changes macde to the pump report,

and on your handout it says "Tentative [ssue Dayt COctober

na"&

i
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URe V2SELY® [t will slip a month.

MR. SULLIVAN: Just general remarks about the pump
reports and some of our findiégs. We initially wrote the
report and calculated these gross statistics for just
overall pumps, gener.c oumps. And we got to thinking that
if you are calculating operating failure rates and stancby
failure rates, some of these pumps don”’t exhibit
characteristiss a. jciatea with those types of failure
rates at all times. e felt that ir we broke them into
different categories — running pumps, alternating pumps,
and standby pumps -—— we can get petter statistics, and that
was one extensive change that we made to this repert. And
we see some satisfactory caomments on this.

And in light of that, [ have gotten written here
Some of the more significant observations —

DR. PLESSET®t Can [ ask a questicn. When you talk
about “pumps" anc "failure rates," aren”’: you really talking
about the drive, not the pumps themselves? Are you actually
talking about failure of the pump itsell/, aside from the —

MR. SULLIVAN: We define “pump failure" this ways
First of all, we define the “component” as the "pump and the
drive meghanism.“ and we acefine "fajlure" as the "inability

to meet its designed function® == or "its fun-%ion in the

system,"
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And so, to answer your guestion, ir the drive aid
fail, it was recordea as a “pump failure.”

CR. PLESSET* You make no separation?

MR. SULLIVAN: Between the drive and the pump?
No, sir.

DR. PLESSEI: [ would expect that =— [ think
almost 100 percent of the time it would be the drive.

MR. SULLIVAN®t That’s not correct. We have a lot
of problems with seals. We have a lot of problems with
packing leaks and reciprocating pumps. We have proolems
with the cylinder blocks cracking. We have problems with
oropellers. We have prcblems with shaft breakage. Ang very
few motor failures that we recognize in the pump LERs.

DR. PLESSET: Maybe not motor failurec, but
actuation of the motor.

MR. SULLIVAN®t Since we have defined a "component"
as "the motor and the pump,"* any actuation mechanism would
be considered in another component.

DR. PLESSET: [t would be terribly useful to have
the pumps broken down into different types.

MR. SULLIVAN: Indeed.

DR. PLESSET®* They are very different in their
parformance.

Mk SULLIVANt The LERs do not provide that

information. In cther words, you can’t say that this

qk‘&
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failure is for a specific-type pump. You might be able to
make a subjective juagment and te 3o to ar FSAR and say
such=-ang=-such oump is tnis tyoce pump. That involves two
thingst a lot of time and monrys and another, it is
sup jective. So, if you den’t find any exact data, we are
back to where we started at ground one.

DR. VESELY® T[hat is going to have to be assessed,
for example, for risk analysis, and we don’t need that
separation there. When you start evaluating raliability or
upgrading pumps or causes, [ think that ycu will neea that
information., We nave to assass what the uses of this cata
will be in the future to determine wnhat =— how aJch further
we go into this LER data.

DR. PLESSETt You may not need it, but somebody
else may find it terribly useful.

DR. VESELY: That’s fine. And then they may also
support this. We have got limited funds here, and scome
immediate goals with this program.

One of the gquestions, thought: Are the LERs
capable of giving that information, and how much effert
would be required to get that information from LERs? There
are other data scurces, in=-plant data, where we are spencing
a significant amount of effort to go through the plant logs
which give us this detailed breakdown as to cause, time of

failure, recair time.
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And s., we are looking at LERs her2 to get sonme
gross information, not all of_che data.

4R SULLIVAN:G [ might make one other point, sir.
The LERs, from *73 cn, the gquality has improved in breaking
the components down further into the differant types. All
analysis from 776 through “78. In the future, irf this is
continued, [ think you will see better quality resports in
that area, because of that.

CRe SAUNDCERS: [t would seem to me that someplace
the LER ought to have a reference to log, so that if it was
desirec, you could have access to the information tnat you
need.

MR. SULLIVAN:t Let me make this pocint: [ think,
if a senior engineer sat gown with the LERs and did not try
tc take them at face value =— in other words, just get what
i{s reportec from the LER = and actually delved into the —
say, it says “l=-A reactor cocolant pump faileds" then you can
go to that plant and look up the 1-A reactor coclamt pump,
and there the information is available, We dig not do that
kind of analysis.

I think that might be planned in the future. We
have 7jct some time and money considerations, but that,
iceally, would be the way to go through this. We are
talking about thousands of LERs.

DR. SAUNDERS: [ understand that.
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MR. SULLIVAN® That cculd be possicle, from that
standpocint. ‘'he point [ am trying to make is that, as you
go through trtese one at a time, just picking up the data,
the informa.ion that is direc;ly in the LER, that cannot —

DR. SAUNLERS: That can’t be done.

M. SULLIVAN® But irn the future, if tre time and
money were available, [ think, by using these clues that are
in the LERs, [ think that could be possible.

DR. PLESSET:® That seems terrioly important to
know if a pump throws a blade, this kina of pump throws it
pretty often, another reciprocating pump cracks a piston.

MR. SULLIVANt We are trying to pick up this kind
of information and put that in the reportr.

DR. PLESSET: This would tear on what you would be
doing by way of replacement or improved designs,
particularly for pumps that have very vital safety
functions.

MR. SULLIVANt We are trying to identify those as
they manifest themselves in the LERs. However, if the. e are
subtleties that don’t get mentioned in the LERs = and there
are, because the reporting requirements, as seen by the
reportee, vary from plant to plant across the industry, and
some plants give you very excellent LERs, and other plants
give you one line or two lines.

DR. PLESSETt There are pumps that run for 30 or



our years.

that in automobiles. iffarent,

[ think that you need to help th

should be all
{aybe they have

~i0 80 AN P -
SULLIVANS I think that

That was one of the goals of

NPRUS, to try to provide cthis more detailed information.

i

That would require =— in fact, one of the goals of this

program is to recommend mcdifications or changes to the LER
program to incorporate this additional information.

[ would say that we in researcn have changed our
position on the NPROS for making it mandatory be jse O
lack of informaticon in LERs. We have found
more Oof the necessary format that would
detajilea cause information. And our posi
that it would be too much of a change
were not constructed for this kind of purpcse that you are

talking about.

MR. LEWIS:?
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constructed for, but that is another matter.

(Laugnter.)

MR. LEWNIS:t [t is not that big a deal. There are
about 3000 LERs per year. Th;re a;e 70 plants. That is one
a week per p;ant, roughly. [t is rot that big a deal to
supply useful detail.

DR. VESELY: That’s right. NPRDS has a problem
with quality control, but having restructured the format,
identifying the population, it is fairly routine a2 kind of

operation.
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DR. PLESSETs But, pump and pump performance (s a
terribly important thing.

DR. VESELY® I[n our in=-plant data program, we are
coordinating with [EEE. That is the first component that we
are extracting information on, and that should come up later
this year, where we are going to plant logs and coenstructing
all pump failure from |4 representative plants. Put because
of the inadequacies of LERs and lack of gquality in NPRLS we
have to go to multipls data source. NPROS, LERs and
in-plant cata where we have collected over 30,000 failures
from the plant logs.

We have to go to multiple data sources because of
a lack of information from any one source.

DR. OKRENTs I am going to suggest we move alcong.
Undoubtedly there are various ways in which this LER
evaluation and other things relate to the Nuclear Regulatory
Comnission’s program. Today, if we can, [ would like for us
to focus on the ways in which it impacts on how we are going
to prepare response to Congressman Udall’s gquestion.

DR. LEWIS: May I ask one dumb gquestion?

DR. OKRENTt You can ask two if you want.

(Laughter.)

DR. LEWNIS: One is my quota.

(Laugiiter.)

DR. LEWISt What is an alternating pump?
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MR. SULLIVAN: That is a good question. We had
trouble arriving at what to call these pumps. An
alternating pump is the pump ;hat we are all familiar with.

t runs .ntermittently.

DR. SAUNDERS: Why don”’t you can it an
intermittent pump?

MR. SULLIVAN: That didn’t sound righr..

OR. LEWISs That is what [ concluded that you
probarly meant.

MR. SULLIVAN: [Co you want some examples?

DR. LEWIS: [ know lots of examples. [ just
wanted to be sure. That was a lead=-up to my second cdumb
gquestion.

(Laughter.)

DR. LEWIS: [ figured that’/s what you meant,
(Operating failure rates, it says IE=5 per hour. It says
4E-4 per demand. Do [ infer from those two numbers that the
pumps you are talking about run 40 hours per demand on the
average? [ am looking at the two numbers under "remarxs."
Alternating pumps are listed as ten to the minus five per
hour failure rate. They are also listed as 4E-4 per demand
for the failure rate.

In effect, with those togethe. [ get 40 hours per
demand which is not all that intermittent. That is why I

was asking the guestion.
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[ am not sure [ can answer your

DR. VESELYs The analysi~ for alternating pumps

separated the demand failures that occurred in standby and

separated the operating failures that occurred wnile

running. They are separate evaluations.

DR. LEWIS: There was a clear distinction between

a fajilure to start and a failure while running.

MR. SULLIVAN:

Yas, sir.

DR. LEWISt There are no things in which 2 thing

ran for a minute and then ground to a halt? Or one doesn’t

Know?
DR. VESELY:s

it was a start failure.

In those cases, as a short time, then

DR. LENISt Was that up to you or up to the person

who wrote the LER? [t was up to you.

MR. SULLIVAN:

Yes.

DR. LEWISs So you had that kind of information?

MR. SULLIVAN:

sub jective juagments.

Not in all cases. There were

DR. LEWIS®s [ just wanted to understand the data,

MR. SULLIVAN®
(Slide.)
MR. SULLIVAN:

running late already.

[ understand.

I will expedite this since we are
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In your handout there is some information, alsoc,
for our other components that wzre anélyzed. The control
red drive mechanisms.

(Slide.)

[ think we are interested more in results. So we
plan to have a NUREG issued on those in (October of “79. 1ne
-— there are some failure rates there, if you are
interested. Moving along, the diesel generators, we zlan to
have a NUREG issued for them in November of “279. Valves,
which was a very extensive analysis, just due to the size of
the number of LERs we had to analyze, there were probably
1400 or 1500 in the final analysis. And it is in the
process of review, now, and we have receiveac some comments
that we feel will probably significantly imgact this
report. And it may have to be rewritten in light of these
comments.

So we say tentatively the report will be issued in
December of “79.

DR. OKRENTs Does that mean that if we are
shooting for having the input information for response to
Congressman Udall by the beginning of December so that we
mignt have time to look at it — and there will be sources
other than this source also — that we should expect that
there will be no input with regard to valves? Or will you

be able to give some input?
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;:LpBNH ] DR. VESELYs We will have input, for =2xample,
2 gross failure statistics failure rates before that deadline.
—D 3 [ don’t think the evaluations will be mocified. We have
4 most of those now in the stru;ture and we are rewriting t 2
2 report itself.
o) OR. OKRENT: [t is important that we keep that in

7 mind, then, from the point of view of preparing this

-] response. We would like to take advantage of that
¥ information whi h is sufficiently far along that it shoula
10 be included 3s an evaluation of failure rates since

11 NASH=-1400 failure rates were estimated. Even if you don’t

12 have a NUREG report ready to go out.

13 MR. SULLIVAN® [ think we are close to the stage
‘;) 14 you are talking about, right now.

15 DR. OKRENT® Valves would be an interesting

16 component.

17 DR. VESELYs A critical component, yes.

18 DR. OKRENT: Yes.

1Y (Slide.)

20 MR. SULLIVANG One other component that we have

21 done a minor amount of work on is containment penetrations

22 and we hope to see a NUREG issued on those in early <O.
23 Now, let me explain our goals for 1980. Here we
B 24 plan to continue categorization of the LERs similar to what

25 we have done this past fiscal year, and issue NUREGs for the
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components that we analyze in this LER categorization on the
comporénts, diesels, valves and penetrations that [ just
mentioned and then we are going to tz:kK.2? instrumentation
and control, which is another‘very extensive area, just for
bulk and volume.

[f we are successful there we are going to attempt
to report cn relays and circuit breakers and interrupters,
soc optimistically we will nhave six NUREGs next fiscal year.

DR. OKRENTs At the risk of asking a dumb
question, what would you do on instrumentation and control?
That i{s a somewnat broad category.

MR. SULLIVANS That is a good question. We are
asking ourselves the same. WNe are going to attempt to
approach the problem similarly to the way we did valves.
Hopefully, a lot of this in-plant work that is being
accomplished will provide a lot of our information for the
analysis.

As [ mentioned earlier, we haven’t started this
analysis yet. And there may be problems. [ am not aware of
them at this time. Hopefully they can be covercome.

DR. VESELYt One of the biggest problems with the
LERs is identifying the number of successes in a population
in which we group the valves and can count either *ne
running time, standby time, number of demands.

Ne “re getting that information right now by
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counting components in FSARs and counting compon2nts in
rypresentative plants. We are getting more detailed
populations from our in-plant‘data proiect in cooperation
with I[EEE where we are actually going into the plantis anc
ohysically — plants cooperating with us toc give that
population information. [ think that will bte —

MR. SULLIVAN® That is one of our biggest
problems. Accurate gopulation.

DR. VESELY: There are other programs where we can
get these reports out much faster.

DR. OKRENTt [ guess that the term in-<-rumentation
and control = the term, to me, suggests several different
functions.

DR. VESELYs Yes.

DR. OKRENT® And it doesn/t in my own mind, it
doesn’t readily fall in a box as doas the term valves. But
[ am willing to be educated.

MR. SULLIVAN®t We haven’t looked into the reports
in de 'th, Dr. Okrent, and our questions are very similar to
yours. And, in fact, when we get into that area, what was
done ain is the LERs were sorted on the component
instrumencation control which is one of the component codes,
and we started the analysis. Then we find out what we have
to work with.

Finally, I would like to just mention our LER
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flagging analysis.

(Slide.)

This nopefully will be more of — Dr. Saunders,
what he was concerned with oaflior. the details of what is
going on in these LERs. We are going tc look much more
extensively into the LERs and try to analyze them for the
subtletias, not just the gross report. Things like time
rrends, anomalous failure rates, things that are not in
accordance with what we feel = wnat was reported by
NASH=140C, any recurring failures, any common cause fallures
and these recurring failures will be also associated with
the common cause analysis., Mr. Poloski will talk acout that
in a minute.

The quality control related failures, human errors
and any other significant observations =— hopefully, the LER
flagging analysis will answer a lot of these questions that
not only you but other people have been concerned about,
too. We feel it will be very valuable and enlightening.

Any other questions?

(No response.)

(Pause.)

DR. OKRENT: [ am trying to understand it from the
LER information, looking ahead from any other studies that
will be — are being done as part of the program. You will

have a change in the basis, for example, for your estimate
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2%
of the procability of small LOCA or very small LOCA or a
large LOCA and so fortn.

MR. SULLIVANs I wi}l ask Dr. Vesely to field that
questicn.

DR. VESELY: [ would say no. What we are doing
now is to use the LERs to derive failure rates. The Cermans
have derived failure rates. Ihe English are doing
sensitivity studies to determine potential impacts on
NASH=1400 results., We have not completed our data
analysis with our other projects, for example NPRDS and
in=-plant data, to be able to come up with what we feel is an
updatec data base.

We are still analyzing various cata scurces and
have nct integrated them, and don’t plan to integrate them
for approximately another year, 198!. Our sensitivity
studies = and [ have got some sides which were performed on
German data — the LERs show n¢ significant impact on
NASH=1400 results, principally because the dominant
contributers are human errors, common cause failures that
have noct been changed, have not been modified via these new
data sources.

WNe are undergoing a fairly large human factors
program to try to update our human error data, our common
cause program. We have not found any of these major

significant changes in independent indivicual component
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::;pﬂmﬁ | failure rates. We have analyzed systems where the Cerman
2 failure rates are a facter of 100 larger on some of the

") 3 reactor components, valves and pumps, and they have ncot made
4 a significant difference. Le;s than a factor of two on the
5 system unavailabilites.
Q Because of that observation, we don’t feel an

7 urgency to upaate, at this time, the WASH-140C cata tcase,

3 new standard data base, until we nave analyzed all of these
P data scurces.
10 CR. OKRENT® Well, again, [ am at the moment

I trying to see where we think we will be with regard to

12 respencing to Congressman Udall’s question, and if [

13 understand correctly you don’t anticipate any basis for

\;) 14 change in your estimates of different size LOCAs. How about
15 some of the other things, like reliability of offsite power
10 under various conditions? [s there anything we are likely
17 to have there from the NRC program?
18 DR. VESELY: No. Not at th * time. We will get
|y fairly large indivicual plant-tv-plan variations. Even the

20 LERs are showing this. [arger than what WASH=1400

21 indicated in terms of error spreads.

22 DR. OKRENTs This is for which? 0Offsite power?
23 DR. VESELY: (Qffsite power, for example.

24 DR. OKRENT: Let me understand what you are

25 saying. You do have data on reliability of offsite power,
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slant by plant?
CR. VeSELYs No, but for speciric different
networks.

OR. OKRENT: 30 then you will be in a position

DR. VESELY: [If you average ihose you come out
close to WASH=-1400. You may get a larger spread than what
HASH=1400 indicates, but for WASH-=1400 purposes, the
results — we are trying to get an aggregate for a
population of 100. Toc average all this cata, it would not
be different. WNe are not talking plant-to=-plant. We are
getting @ lot of plant-to-plant variacions and we are not
doing plant-specific evaluations.

[ thought the Udall letter specifically addressed
WASH-1400 in attempting to estimate the aggregate or the
average. Plant-to-plant variations, I think, is a whole
different guestion.

DR. OKRENT: [ guess that raises sort of an
important point. And maybe it is just as well to discuss (T
for a couple of minutes now.

The letter that is written is, of course, fairly
brief and it just says, "Will the LER report address the
questions of the consistencies of actual component failure
experience with that projected in WASH=14002" [t is not a

very specific statement.
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In the second case,
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-t Al

try to look at p.ant-spe
And how do you ask and answer at?: [ suppose, does

some impact on safety? .5 it encugh to t2'“ only about som

things that in our mind represent

we want to think of how plant-specifi
affert the risk for a specifi
Let me give an exampl
plant that nas diesels that
all the others have very good records, so when
averaging it came out within the WASH=-1400 average.

would say, Well, when we co our average ri
nothing has changed. [ would say this specific ki
information woulid be relevant in pregaring a response.

wouldn’t leave it out.
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AR. SULLIVANt That’s correct.

UR. V=SELYs [ think we wouid indicacte in the
response, the large plant var}ations on failure rates. But
we will talk about this. Frank Rowsome will talk later on
our integrated prog-am where we are now constructing
plant=specific models for specific systems, specific
accident sequences for indivicual plants. We are tending to
put that plant-specific data into those ol ant=-specific
models.

When you start putting plant-specific data for
Zion into a mocdel for Peach Bcttom or Surry, it becomes
questicnable. We weren’t planning to do any plant-specific
evaluations. We would indlcate larger variations and
failure rates for plante-specific components at the ccmponent
level, but [ don’t think we can put that plant-specific data
into WASH-1400 mocels and infer changes on the overall risk,
without dning plant-specific models.

DR. OKRENT: 1[I don’t think we have been asked in
this request to translate the failure rate experience, the
changes in risk.

DR. VESELY* [ think that i{s inferred. I[mplied?
When you see differences in failure rates, there {s the
question of the impact on risk.

DR. OKRENTs But, [ must say [ am taking that part

of the letter at face value. It is a question concerning
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compenent failure experience and it was originally related
to tne ACkS examination of licensee avent reports wnich are
not directly a risk evaluatioq. The ACRS in no way tried to
relate the study, licensee evant reports, to some evaluation
or risk.

So, [ would think in response to this letter, whut
we should try to do is look at the component fajlur=a
experience ana if there is a significant plant-specific
effect noted I think we should not submerge it in some total
number. We should note that there are the kinds of
variations, whatever they are, with whatever seems to be the
error of limits, as you can now estimate them.

DR. VESELYs Thi're is no problem of plant-specific
deta if, for the LERs, we notice the variation for the
reporting requirements from plant to plant, which may be one
of the problems, If we are keeping it at a component level
where we have observed = where there are large plant
variations, [ think we should show them, as long as we don’t
try to translate that at this time into risk limitations.

DR. LEWNISs [sn’t there a problem in a certain
sense that the letter from Udall represents a
misinderstanding of what the ACRS dic with the LERs?

Because he thinks that it did review the risk data. And
secondly, clearly his motivations are different from ours.

He is interested in knowing, how good was WASH=1400Q, whereas
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we are interested in knowing now safe are reactors in terms
of the failure rates of these components or what {s the
contribution to failure rates of the components. So we do
keep getting mixed up in whac the motivations are.

My own view would pe to take the specific wording
of UF~11l’s latter with a grain of salt. [t isn’t that
important toc be on WASH=1400, but it is important to know
whether the data pase for the components, as we now know it,
three or four years lLater is consistent with what was known
or usec in WASH=1400 at that time. :

Udall’s letter als~ ~antains some genuinely dumb
guesticns at the end, which we should say are genuine.ly dumb
questions.

(Laugnter.)

DR. OKRENT®* Do you want to indicate =

(Laughter.)

- more specifically, since it is a short letter,
what you fault?

DR. LEWISt [ didn’t want to go into this now.

(Laugnter.)

But [ am willing to if you would like.

DR. OKEZNT: We might as well. Jo ahead.

DR. LEWNISt The end of the letter, he asks, what
- determine the probabilities of occurrence that prior to

the event would have been predicted on the basis of
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WASH=1400 failure rates and mechccology as to the

2 procabilities of the sequence of avents that occurrea at
T) 3 Lavis-Besse on September 24th and Ranch Seco on darch 20th.
' - That is the classic misunderstanding of
. statistics, in which you pick an svent which has happened
o lat.r, don’t describe the universe within which it exists
7 and then ask, what would the probability have beei? The
3 answer is 2lways zero for any event., [T is just a
v misunderstana.ng of statistics. [ don’t think it is a big
10 deal hut [ think it is worth saying it.
A CR. MARK® [t is worth saying to the staff, too,
12 because in one of their reports they have said that the
13 procability is very small but the event happened, which
\:> |4 assigns it a probapility of onea.
15 DR. LEWISs That was in an ACRS report two months
16 ago. [ remember it.
17 (Laughter.)
18 This is like war and peace, it’s a continuing

|y battle.
20 URe OKRENT: [t seems to me that for various
21 events that occur including getting into an automobile

22 accident between the airport and the airport hotel, which

23 happened to some members of this group last night, one can
. 24 calculate a probability of the event occurring from some
25 methodology and some statistics and [ am sure that for the
\
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examp. | just g 2, one in rfact could come up with a fairly
small ¢ £r sinc. the mileage wis limited ana whatever
otner information there 'as, §tops. starts, red lights.

I don’t know now sopnisticated pecple are these
days in computing the prooccbility of an automobile accident
in a city, but one could tak2 this methodology and < mpute
the propcability that such an accident would occur to a
specific car, wnich is wnat we are now talking about. We
are not talking about all of the cars that were doing the
same run. And you could get a number and it would be gretty
small.

DR. LEWI[St But the number would cepend so
sensitively on = you might choose to ask what is the
procability that this particular car with this particular
group of members at this particular time on this particular
street =—— and then you get zaro and the number would depend
entirely on how you enlarge the ensemble into which you
submerge this. It is never meaningful to ask about the
procability of a single event unless you define the
collection of events in which it is submerged.

DR. OKRENTs [ think I am able to define ensemble
for the event. ODOrive from whatev:, airline it was to the
hotel, whatever it was, and measure that distance, let’s
say, and it is not now a question of, Will it happen to four

specific individuals. [t is to a car making that route and
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so forth.

So [ guess [ don’t have the same -

CR. SAUNDERS: We are addressing the concern that
mo* "vates the words of the congressman.

DR. LEWIS: We are having a tec .nical disagreement
nere.

DR. SAUNDERS: [t is a waste of time, gentlemen.
[ think all of us understand what Congressman Udall goes
not.

CR. LEWISs [ don’t think we are quite finished

yet.
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DR. OKRENT: I think this is somewhat funda-

mental to what it is we are going to try to do in responding
to this letter. If we don't have a specific interpretation
of what it is we are going to’try to respond to, each person
will have a rather different ocbjective in mind. 1In one case
it will be something that requires no more information, and
in another case it will require more information than you can
generate in five years; and in another case -- it is the one
1 happen to subscribe to =-- I am taking the request for
component failure rate literally, that this is the thing that
we would respond to. We would not try to factor this into a
change in risk, because that is a much bigger job.

I think v need to understand if that is the inter-
pretation or if it is a different one. If that is the
interpretation, in what way do we respond. Similarly, there
is a question, given the WASH-1400 methodology, which I think
is moderately well defined in pecple's minds, and using the
WASH-1400 failure rates, what would ycu compute, what would
you compute for the prohability of those specific sequences?

Now, I think those sequinces are different in nature,
and one of the things that we have to ask ourselves is, what
is the ensemble in which we place each of those sequences.
That will be part of trying to answer those -- the gquestions

of those two transients.

- I am not assuming that we would say that the
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answer is one or that it is zero on some kind of logic appro-
priate to either answer.

DR. LZWIS: Now I think we are in general agreement,
because in the case of the automobile accident -- and inciden-
tally, I am sorry to hear of it. I hadn't heard of that.

If you had flown with me this morning. you would have been
safe.

(Laughter.)

DR. OKRENT: Tell the people in the hospital
or the ones sitting here with band-aids on their f~reheads.

DR. LEWIS: I am very SOIry.

In order to give a probability for that, it is
absolutely true that one could make an ensemble which is
reasonable, which doesn't go to the specific people, the
specific car, the specific time, and just ask what is the
probability of an accicent involving that distance. And that
is usually normalized per passenger-mile or something like
that, and that is not unreasonable.

And then the numbers in fact are helpful in assessing
the safety of driving. The same thing can be done here by
abstracting from the specific events and carefully defining
the question or rewriting the gquestion in a reasonable way.
One can then write a reasconable answer.

My only point is that the answer is absolutely

dependent on the way in which one defines the ensemble of
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which these particular events are a member, and one has to
say that.

DR. OKRENT: Indeed. And one reason why I
thought in fact the ACRS should try to respond to this is
so that it could make cliear that when one responded to some-
thing like this, you had to be careful about how you defined
the event you are analyzing.

DR. LEWIS: The reason I said it was a dumb gquesticn
is, although we can make it a non-dumb guestion, we have
all heard this kind of question often enough to jump to the
conclusicn that it wasn't thought through as well as if we
have just thought it through.

(Taughter.)

DR. OKRENT: : I am not going to comment on that
area. But again, I did think it is important that there is
some kind of understanding as to what kind of responsc we
envisage and what task it is we are going to try to take on
in responding to the questions here.

Have we sort of an agreemeant nhere at the table?

(Affirmative nods.)

DR. OKRENT: Do vou have a comment on your

interpretation?
DR. VESELY: You want from us, then, bv s =2 date,

the failure rates, be they plant-specific or average, that

we bhave obtained from the LER evaluations and other evaluationrs,

‘)"'L.
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so that you can factor these into the Udall response? What

of jointly plan how to provide a meaningful response within

2|l do you want from us specifically?

;:> 3: DR. OKRENT: I would like to come back to the
4 overall question of what we w;nt from you after we finish
5; this session -~ section «<f the Subcommittee meeting. We want
6{ more. We want some help in looking at what we may get from
71 other sources besides the NRC, et cetera. Why don't we sort
d

9| a limited time at the end of this section of the Subcommittee
10|l meeting.

MR. SULLIVAN: If there are no further guestions, I
| will turn the presentation cver to Mr. Poloski, who will

cover the NPRDS common cause factors.

|
l
i
“! Thank you.
‘5! MR. POLOSKI: Good morning.
z
‘°§ I am going to present the analysis concerning the
'7; data system at the Southwest Research Institute. Basically,
|
|
‘ai that is a pretty large data base, through -- from its birth
|
'9! up through '78, there is basically the engineering information
20

and failure information they have reported, used for approxi-
2‘i mately 1300 systems and approximately 150,000 components

- 22 || within about 57 of the plants that are reporting to them.

L= 23i Their data is -- it is more specific than the LER data. They
2‘5 break their data into more factors. The factors: the types
Ace-Federsi Reporters, Inc.
25

1
i of pumps, what types of capacities they have, what types of
! '
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environments they are exposed to.

So what we are going to do is try to identify factors
which will cause -- which show to cause a significant variation
in the failure rates within a class of components, say,
identify those factcors which will cause the pumps to fail.

Once we have identified these factors, we are going to try to
tabulate failure rati: estimates for these factors within a
class of compo. ents.

And lastly, what we will do is calculate spreads
for those factcr levels, for the failure rates, the estimates
that we get within a class of components. And we will develop
the necessary scoftware, computer programs, or whataver researc.
it takes to accomplish these goals.

Basically, what I want to present is more or less
the strategy that we have outlined, that we are going to
explore this data base at NPRDS. What we have done is divide
the analysis into six areas.

(Slide.)

They more or less follow in a time sequence for that
evaluation or this exploractory-type analysis. The first one
is the data classification, which == right now all the data
is actually classified on the raw data tapes. We have got to
break it out and store it on a computer, which will allow us
more efficient retrieval of this data. Right now we are in

the_process of storing all of this data by its various factor
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levels for a certain class of components onto computers,
so we can have efficient retrieval of that data for our other
areas of this strategy that we will discuss.

The factors that we are locking at for this
data classification, as you can see on your handout, is by
plant size, failures, whether demand failures or failures
that were observed on normal operation, the total number of
failures, the service environment, the temporal proximity,
which will be used for common cause analysiz, the time in
service, and status of the component at the time of failure,
the NSSS verdor, the safety class and component manufacturer.
Those are some of the factors, that that data already exists,
and we are more or less sorting this cut right now.

Once the data is classified and these factors are
identified and characterized, what we are going to do is
basically do a lot of plotting, try to present, look at this
data graphically as far as time trends are concerned, plots
of total number of failures, failed population fractions, and
failure rates versus time or versus the factor levels that
the data was broken down into.

DR. SAUNDERS: I don't know what "factor level”
means.

MR. POLOSKI: That is plant by plant, size of the
valve, two-inch, four-inch, six-inch, these factors that we

have identified.



nte 7

%

\
»
»

45

DR. SAUNDERS: That is the word "level" that confused
me. Six-inch d :ameter, that would be a different level?

MR. POLOSKI: Yes, that is a different level than
a four-inch valve. It should be different factors, factor
levels.

And the plotting will also -- the plotting of these
failure rates will allow us to discriminate any orders of
magnitude difference than the average failure rates plotted,
and so ancther part of this strategy is to prepare these corder
of magnitude differences with other failure rates, namely
WASH-1400 and the failure rates that we -- or the gross
failure rates that we calculate or are estimated with the
LERs.

Also, once this compsrison is conducted, the next %
area that -- that we are locking in is, if there is any
anocmalous behavicr that we have seen, then what we are going
to do is contact the Scuthwest Research, the keepers of the
data, and £ind out from them ir there are any errors, known
errors that exist in the data that we are lcoking at, to make
sure that we do have good data.

If there are no known errors, we will contact the
NRC and alert them of any of this strange behavior that we have

seen, so they can begin an investigation of -- concerning that

information.

—

As you can see, the problems we are locking at for



46
mte 8

these anomalous behavior time trends, recurring failures,

W/

2; common cause failures, guality control, humaa errors, and any
i
A 3i other significant items that we can see from the data.
ol

Finally, once this comparison is done, we are going

5@ to try to, for the failure rate estimates, to calculate

6| tolerance intervals for our data. That is our area of the

7| statistical analysis. Both the classical and the Bayesian type
3C estimation techniques will be used for tolerance intervals.
Lastly, one additional approach is the analysis of

10| variance. That will be investigated.

I would like to input that one of our basic problems

with NPRDS is we don't feel it is useful for risk and relia-

C

bility analysis at this time, even where there are data, where

it is quality controlled, we are seeing large variations in

—
e

151l failure rates with size of valves several orders of magnitude;
161l no apparent pattern of irregularity.

'7; And our concern is that these variations may not be
lai due to the size itself, but to other factors that have been
‘9% compounded or averaged in with the size of the valves; that

failure rates are not broken out by plants specifically or by
21 | functions. The averaging is not done in a standard statistical
. 22 | manner. Each failure rate from a plant is averaged, given
23 || equal weight, and the diffference in operating time does not
take into account different sample sizes not taken into account

25| in WASH-1400.
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So that we are having to restructure NPRDS for

reliability risk analysis at various clarities, from generic

down to specific components, to identify the factors causing

this variation, where appropriate, at certain intervals.

DR. SAUNDERS: You mean tolerance intervals in a

classical statistical sense?

DR. VESELY: VYes. In this case, our concern is that

when we estimate, when we do failure rates,

that the classical

average may not be applicable when w2 are applying it to a

specific component which is one member of this population, and

we are ftying to bound the behavior of that
that one system, and not trying to bound an
ensemble.

DR. SAUNDERS. All right. If you
intervals, I understand there are tolerance
You can do it for the Weibull and therefore
and that's about it. Is that right?

DR, VESELY: Yes. The approcaches

one component in

average or an

use tolerance

factors for normal.

the exponential,

that have been

developed and have been published, yes. And our goal here is

try to identify the behavior, whether it is Weibull, time

dependent, exponential, that is most consistent or consonant

with the data.

DR. SAUNDERS: I see. So that if you think that is

sufficient, those two categories are sufficient --

o DR. VESELY: That is all we are trying to look at
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at this first stage. It may not be sufficient and we may
have to go into further detail and further research in this
area.

DR. SAUNDERS: Okay:

MR. POLOSKI: Our last area in this analysis of the
NPRDS system concerns mathematically mcdeling the data, in
other words, trying to describe failure behavior with models.
And such models could be the least squares fitting ocur failure
effects mocdels. What, we are trying toc do is describe the
failure behavior with these mathematical models in the
simplest way to understand the behavior, a lot more than
presently.

This program didn't get started until the last part
of the fiscal year. So for '79, what we have really done today\
is more or less plot the data, the second area that was
discussed, where we are starting to get into plotting the data
by these factor levels, where the data is being stored on the
ccmputer right now. That_is presently the status of this
NPRDS.

What we are looking at, the components we are
analyzing, are the ECCS valves right now, and then we are
geing to attempt to get the pumps -- they micht be -- it
depends on how the valves go through. We might do them
concurrently. That was more or less the fiscal '80 goals.

We are due to analyze the ECCS valves, and then also the
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ECCS pumps, and the pumps =-- it might be more than just the
ECCS pumps. There is not a large encugh population of data
there and we might look at a larger population for pumps to
get better results. .

DR. VESELY: I don't see NPRDS data being used in
response -- it is not in a shape or form at this time, I believe,
to be usefully reported as failure rate estimates to be compared
with other data sources. There are too many problems with the
data as it now exists in the failure rate records.

DR. OKRENT: As it now sets, it is less meaningful
than what was used in WASH-1400; is this what you are saying?

DR. VESELY: The ancmalies are at 20 percent. You
have heard testimony from other NRC pecple where even
comparisons of NPRDS with LERs shows that NPRDS showed
20 percent reports of what was in LERs, because of loss of
mandatory requirements and quality control in plants. We have
seen large variation in failure rates with no meaning, three
to four orders of magnitude, at least three orders, for
axample, in the failure rate according to size, with no
pactern; and are trying to understand, trying to analyze the
causes of these abnormal behaviors.

DR. MARK: Could I ask =-- I believe it's said there
are about 57 plants reporting now into the NPRDS. There are
about 70 plants altogether. Are those missing ones the ones

which are most prolific in LERs or just random?
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':> 1 DR. VESELY: We haven't found any correlation,

2' though we certainly haven't looked. There are plants that are
(:) 3| high in LERs and high in NPRDS, and there are some that have

4r the opposite.
5! DR. MARK: It is prcbably a reascnizble sample of

6| the total. Then there is a question about the time of coverage.

711 Your LER time base is '76-'78?

8 DR. POLOSKI: '76 through '78.
!

9 DR. VESELY: We are going back on pumps, back to '72.
i

10 | DR. MARK: I an wondering if the time base for the

11| LERs and NPRDS is consonant.
12 DR. VESELY: No. The NPRDS, where we do have
13]| sufficient reporting, are approximately one year, '77 =-- '78

141l to '79, at the most two years. If you lock at the narrow

15| reporting in LERs and NPRDS, it is consonant. LERs allow you

of the objectives here, you will be able to compare them for

'6! to go back further, to '72. There are approximately 12,00
‘72 LERs and several thousand NPRDS.
18 | DR. MARK: But when you are comparing them, as one
191

|

20 | the same time block?

21 DR. VESELY: That is our intent, ves.

22 DR. OKRENT: Is there anything that you were able
23| to find in NPRDS with regard to a subset of a component of a
24 | certain size valve that nevertheless stands out as an

Ace-Federst Reporteny, Inc.
25u anomalously high failure rate, either for a type of plant or
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t) li for all plants? A low failure rate, you might ask yourself

z about, well, did they report everything; but if there are

! lots of reports of failures and if you have some knowledge of
41 the total number of such compéncnts either in a plant or in
5! all plants, you have a handle on that situation. So =--
5 DR. VESELY: There are anomalies. There are some

I
x
7| components, some valves, which have as high as 10 per demand,

of Southwest Research, and they hav~ published average reports.

Ci 10°3 or 10™%. oOur concern is that these ancmalies may be due
9{ to the way the data are averaged or the way that the popula-
10| tions are estimated or the way the failures are actually
i i manipulated, and may not be real.
‘2i DR. OKRENT: By whom? You say averaged or mani-
;:) '3i pulated. By whom?

Nf DR. VESELY: We have the raw data. The estimates
‘5i that have been prcduced from NPRDS are in the annual reports
16 |

\

17| We get concerned that when we lock at some of those, the

; best estimates is not in the 90 percent bound, 90 percent

i range, which clearly shows in that case a problem in some of
20 | their quoting.

21 + So NRC itself has not done any evaluation of the
22| raw data to obtain our own estimates. The only estimation
23|| that has been done is by Southwest Research in a very gross
7‘i manner for their annual report. So we are now instituting

Ace-Federsi Reporterns, Inc. |
25|| these programs to extract the failure rates, to understand




mte 14

W

=

L *

21

22

23

24
Ace-Federsi Reporten, Inc.

25

|

52

causes of variatiocns. NRC has not, other than individuals
working in the agencies, who may have done this by hand, has
not attempted to extract their -- our own failure rates.

DR. OKRENT: Then aée you suggesting that, with
regard to a response to the questions from Congressman Udall,
we would say that before the failure rates available from
NPRDS syster: are reported, more analysis is required; that
tiiere is n) meaningful information?

DR. VESELY: There may be meaningful information.
We havu not really assessed what is meaningful and what may
be die to the way Southwest simply performs its averaging
or its estimation in getting their published failure rates.
We have the raw data. I think the raw data in many cases
are meaningful. The analysis of that raw data has really not
been done to determine what factors are influencing factors,
what the populations are, whether you can really aggregate
data the way they did.

So NPRDS =-- I would not like to criticize NPRDS.

I would criticize the way it has been analyzed and -- because
it has been analyzed in the reports for one purpose, which

ic not our purpose, which is not useful for our application,
the risk and reliability applications. We can't make a one-to-
one comparison for the component failure categor‘es as classi-
fied in NP -- or WASH-1400 and NPRDS. We have to ridefine

and-restructure scme of the populations to combine components
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in a similar system or in a population that is similar to that

used in WASH-1400.

That is the heart of this process. We have right

Q \

4 now raw data. I woald aot look to any estimates in the
5 annual report as having any confidence.
6| DR. MARK: I think it has been menticned, both

7| with 4se NPRDS and LERs, numbers of failures per demand.

8| How are these demands determined?

9 JR. VESELY: They are estimated generally by the
qumber of tests performad in a year, usually once a month,

or they go to the tech specs on pumps, and the tech specs say,
you will test it once a mcnth, then they will assume that you

will have 12 demands a year, which corresponds to the number

4| of tests.

15 DR. MARK: Failures are specifically listed?
16 DR. VESELY: Yes. That is something else that we

17 are having to check or validate: Are the population and demands

8 actually used, and those which we feel are more representative

19 of the actual demands, the actual population. The population
e-3 20| comes elsewhere. That is separately estimated.
21
22
23

24
Ace-Federsi Reporters, Inc.
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JR. LEWNIS® ls ther2 any data pase that l2ads to
decisions aocout the freguency of testiy, or is this basad
sim2ly on axperience? .

OR. VESELYt [ don’t know of any data pase now.

Ne are Jetting some information on the in-plant data, where
you lLook at the time cetween failures and determine time
sequences. Even NPRDS. NPRDS nas the necessary oroad data
to do some of the analysis. But constant failure is involved
from in=-plant data. [t is our only source from the length

of time required to repair or perform a test or gerform
maintenance.

NPRDS does not have that information which is
important for testing considerations.

CHAIRMAN OKRENTt Are there further presentations
witn regard to the first gereral topic?

OR. VESELY: WNe ar: doing common cause analysis.
and at this time extracting all of the common cause failures
that have been recorded in NPRDS and LERs and plant data.
They are aocut 10 percent of ihe failures.

From LERs, we are getting about one tnhousand
common cause failures. Principally associated with reactor
components, common cause failures are multiple components
failing on the same day as recorded due to an identifiacle
common cause, a single human error, a single contamination

proolem. And [ think we will have enough common Cause — our
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~“3sh | 32al is to analyze the common cause failures co get statistical
é estimates of common cause failure proocacilities to oe usad
'j) 3 in relis-ility and risk assessment injtead of = as a
+ complement to some of the more pro2aoilistic mndelling.
3 Ne asre also pursuing proocapilistic modelling and
3 othars. But rignt now, we are identifying commen cause

i failures, trying to observe some patterns, jive some Dbdasic

3 arocacilitiss of occurrence from our data.
’ CHAIRMAN OKRENTs [ guess -
19 Jke VESELY® Ne do have some t ..tative common cause

| estimates for valves that we have done and which we will have

12 out in the next several months.
;) 13 [ would recommend that we don’t put _iese into the
\ 14 raw data.
15 8ut again, with caveats, i{f we do put them in, [
18 think it would cause more confusion. [ would stick with

14 ind. vidual compeonent failure rates rather than getting into

13 some common ause Or even humar error rates at this present
19 time.

20 DR. OKRENTs Presumacly, if we had meaningful

2l information on either of those two categories as they affect
22 component failure, it would be appropriate to consider

23 including them in the response.

- 24 So the question is is there meaningful information?

r 2 UOR. VESELYs OQur plan is we are convening on human
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arrors. WNe are convaning a2 group of exparts task force to
re-evaluate WASH=1400”s error rates. 1his will take place
Jecember 3rd through 7th from various agencies = Defaense
Jepartment, Air Force, and we will nave updated human error
rates at that time for the pvasic errors estimated in
4ASH=1400.

This will come from a consensus estimation from
these experts from associatad spreads. Ahether we want to
use those or not, tne timing, [ think it may be too late
pecause we will not get those estimates until Decemver 7th.

DR. OKRENT: That could fit into our response if
that were tne case.

DR. VESCLY® We will have those on approximately
40 different errors in WASH-1400. We are trying to get a
petter repr2sentation of the kinds of spreads, the kinds of
variations that mignt exist.

DR. OKRENT: If [ understand what you have said, at
the 2nd of that meeting there might be something —

DR. VESELYt There will be. We are passing out to
our axperts pefore that meeting, approximately two months
pefore that meeting these errors and they will estimate and
we will convene and we will have these results.

DR. OKRENT: [ woud suggest we consider t-=t for
possible incorporation into our response.

DR. VESELY: [ don’t see ary common cause at this
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time, us having any meaningful information.

JR« MARK:® On your human 2rror data, you mentioned
the Uepartment of Defense. Ahat are you going to do about
the situation that many of the human errors in the Degartment
of Defense ought to be charged to two=-year servicemen and
recent inductees. hereas, in the dusiness we are
interestad in, most of the people presumably have two or three
years”’” experience in this same joo?

DR. VESELY: We ar2 not using experience from the
Jepartment of Defense. For example, we are comoining or
working with their experts, human psychologists and working
with teams.

And their experts are going to evaluate the errors
specifically descrived in WASH=1400. And there will be a
team of people —

OR. MARKt [ was thinking in terms of experiencs —

DR. VESELY® Out of this conferencs, we hope to
identify further sources of data that may be useful for us.
But that was not the immediate thought.

DR. MARK: Thank you.

MR. POLOSKI* Thank you.

DR. VESELY: [ have to commend John for talking with
three broken ribs. [ think he did quite well.

That’s all we have on this first topic. Now we

have to go down to what specifically would you want the staff
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"‘j’s'n I to da?
P DR. OKRENT: Let me raise a few questions that
\iD 3 come to my mind and have others then add to this.
* [t would seem to me we have to decide — not today,
b out we will nave to decide of the new NRC data, which is
3 sufficiently suitaocle that it should be included as part of
l this response, and how to handle plant=specific data.
3 [ think that is one thing.
7 [ think we don’t want to just pra2sent average data.
13 30 tnere will have to be some thought on that. .

1l The next point is now do we get contributions from

12 others than the NRC. And [ would say that there ar2 two

\;) 13 categories. Domestic and foreign are principal. We have
14 alrsady, or will ce asking the safety and reliaoility
13 directorate in the UK and ragulatory groups in Germany and
16 in France whether they have contributions with regard to
17 component failurs rates that they think are relevant to
13 responding to this part of the letter from Congressman
I Jdgall.
p.® You may already have such information. [ don’t
2i know. But [ think if there is significant information from
22 these groups, and you may have others that you would like to

23 identify, we would like to take advantage of it, if it is
- 24 possible.

o 23 In other words, certainly, in conmnection with the
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study done on == the Germans did some evaluation of failure
rates and so forth.

So I guess one quest;on.iss dhich foreign sources
should we try to obtain contributions from? And th2n when
we get this information, we will have to figure out how tc
feed it into some total of information.

The second question ist Are thers domestic sourcas

othar than the NRC?

It is my impression that thers has been some
looking at failure rates for maybe specific plants. Maype
EPRI has done it for specific components.

8ut [ wonder if you have thought about the
question of contributions from others and what suggestions
you have?

DR. VESELY: [ take it, then, your approach
in this letter is to put all of these various data bases,
failure rat2s and not attempt to distinguish one deing better
from the other, if there has some meaning, because we ara
going to and up with perhaps half a dozen or so data sources
that may have different values for individual components.

And you are planning to present all of these data
sources, the ones we can identify in this letter?

OR. CKRENT: [ am not yet at the point of knowing
how a report that {s attached to a letter, or whatever you

want to call it, should be prepared, since right now [ don’t
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~4snh | raally %now what all the new data is that we are gJoing to

e nave. But it is conceivablz that we will have information
j) 3 on valves, for example, coming in on2 form from the NRC.

+ Ne may have some information on valves coming in th2 same

3 form, let’s say, from Germany or in some modified form.

3 And when we see this information, we will make some decision

‘ on now to present it and wha2ther.

3 The first thing that [ am trying to look at {s

7 are ~we getting as much of the meaningful information as we

13 think exists, at least to consider for inclusion in the

11 response?

12 DR. VESELY: We ar2 working with the LER data. Thare

13 is also the Project 500 manual to be publisned by IEEE on
\:) 12 electronic components, which gives for certain components a

15 fairly detailed oreakdown that tends to —— that manual is

13 out, the German data base.

17 Ne have much of that data. The data are differant

13 from NASH=!12 "~ by a factor of 10 or a factor of 30, in some

Iy cases.

20 Ne have, [ think, EPRI has done some very good

21 analyses on the control rods and they have some estimates on

22 individual failures.
23 I think they have done some individual analysis,
— 24 mor2 no causaes, not failure rates. [ would have to check ¢n

25 that. DOE, of course, has their data base where they do have
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som2 information on valve tailufes. for example, coming fron
their test reactors, fast r2actor data oase.

Nith regard to th2 Egropeans. we nave Dbeen working
#ith Eric Green, the SRS, and the French witnh Carnino. [he
Europeans are estaolishing and have estaolished through
Zuratom and CSNI and have for specific plants some specific
failures, some specific failure rate estimates.

There is an attempt by that group to try to
coordinate and intagrate all of the failure rate data. It
had not ceen done. |

There are a ounch of individual estimates and the
applicapcility has not been determined.

So, yes, with regard to the Europeans and the
domestic, you have over six sources where there are data
on, for axample, active components. That is the most data,
valves, pumos, which are the components which contriouted to
the most in WASH=1400.

But you are going to end up — there has been no
attempt to try to integrate and compare and determine the
applicability of one data source from the other at this point.

So we can identify approximately & or 7 data sources
that we could obtain estimates for the components, component
failures which we use in WASH=1400 from these different
sources. And in many cases, we have different failure rates,

whether you care comparing apples with oranges, whether {t is
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alant specific or with environment or what it includes or not.
[t is not clear at this .ime.

Some of them give per demand, some per hour, some
Jer ooth.

OR. OKRENT: I am not sure what it is you are
sugg2sting or sayinge.

DR. VESELYs [ say simply giving data to Udall in
this form will cause more confusion than the answer of trying
to formulats, giving him all of these sources, all of thasse
diffarent data values, which will oe different and will Dde
significantly different in Certain cases.

[ don’t think that we will necessarily answer the
letter. [ think it will cause more gquestions than it will
resolve.

DR. OKRENT: Presumably, there are tables of data
which descrive what was used in WASH=1400, ocotn with regard
to reliaocility for starting failure rate running and so
forth.

There will exf!st information on some of tnese
components for some of the cConsiderations involved, data
from the NRC or data from the safety and reliability
diractorate, and so forth, and they may be different.

(3lide.)

OR. VESELY: Here is one which we have done on the

German study, WASH-1400 data anc its failure rates and the
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failure ratas used. And you will see in certain cases orders
of magnitude, check valves, reverse leaks, relief valves,
failure to open, a factor of 490. Relief valves, premature
open, almost an order of magnitude down.

Yas, you do see significant differences in certain
components.

JR. OKRENTs All right. #W¥hat is the problem in
reporting that information which we have which we have no
reason to disqualify on some basis of incompleteness, or
whataver? 7

DR. VESELY: If that is your intent, then we can
supoly the data, the differant data values that we have
access to, as to what are the failure rates used in WASH=1400
in this form.

DR. OKRENT: There might b; a column, WASH=1400,
ther2 might oe a German study, the new NRC data, [EEE. And
of course, you will have blank spaces for many components
since nobedy, or only one parson, has any new contribution.

And one can have as many appropriate qualifications
as there should be.

[t is, in my opinion, better to say these are the
differing results and these are the qualifications than to
leave the question unaddressed.

DR. VESELY: WNe can also identify the plant=-specific

data. If that is what you want, we can get that for you.
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OR. OKRENT: Can you?

OR. VESELYt Ahat ind of a timeframe?

OR. OKRENT: We somewhat aroitrarily said that we
would try to respond in about six months from August. W2
nave written to the French, Germans, and British and we have
suggasted tnat it would be des‘rable to have such input as
wa could oy early December.

So that in the ensuing one or two months, we could
feed such information into whatever else we had and prepare
a rsoort. And that six months would get us to January or
February, which fits in with your December meeting on
human factors.

DR. VESELY: We can give you our input to that in
approximately one month, if that is suitable with your
timeframe.

DR. OKRENT: By all means. Actually, again, I
indicated that we wanted to try to set up some kind of
Norking arrangements.

So =

DR. VESELY® WNe have also, with regard to our
memoership in CSNI, have prepared a list of component failure
rates such as this asking them for their estimates,
particularly the French and the Italians. They are getting
that input to us and we can include that in our failure rate

list to you.
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[n addition, of course, some of these estimates
have very different error soreads and uncertainties in
WASH=1400. And this vould pe perhaps identified in separate
columns.

ORe LEWIS® [ notice that the Germans seem to like
two significant figures.

OR. VESELY® Their error soreads, ir general, tend
to be larger than 1400, as much as an order of magnitude.

OR. OKRENTt [ think it would pe useful to provide
arror spreads where we have a basis for putting them on the
data.

DR. VESELYs All right.

DR. OKRENT: Should [ understand from what you have
said that you probaply already have the data from the
safety reliability directorate from the Germans and the
french, that it is likely to be aporopriate?

DR. VESELY®: We have data for some components that
we are specifically investigating, out not all components.
Ne will go Dack and question them both on additional components
to try to complete this list.

Licensing had asked us to do some evluation on the
criticality of components. We will go pack and ask for
additional components.

[ think it will be, also ce useful for us, the

staff, to collect at this time, collate the data that are now
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available and to summarize it in one report.

DR. OKRENT: I think it could ce of use beyond
resoonding -— -

DR. VESELY® Ne have a hard time from utilities or
from vendors trying to get their data. [ am not sure how
much is there. [ am sure that they have data that may D2
appropriate, that they feel appropriate for specific
components.

DR. JOKSIMOVIC: W2 have our own data pank, and [
don’t think that we made any detailed comparisons of the
type of information that is in WASH=-1400, but it can be
done very eaéily.

[f you can provide the format, [ am sure that
we can fill out the format very quickly.

ODR. VESELY* We will do that.

DR. OKRENT: Are there any other —

DR. JOKSIMOVIC: Particularly on the common cause
failure.

DR. OKRENT: Are there any other groups that you
think we rhould advise of this short—=term effort to sees whether
they have information they can and —

DR. VESELY: [ would go to [EEE as another group,
which s setting up the same kind of groups to get out a
manual like Project 500, but for mechanical components.

That i{s to come out in June.



:;h | S¢ they have several hundrad experts at tne various
2 alints using whatever data are available as subjective
) 3 astimates for mechanical failures.
- [ think they can provide some estimates for the
3 mechanical components at this time.
3 Ne are working with Joce and [ would hope that we
f could hev=» [EEE in on this. I would like .0 separats the
3 hard data pased on actuai fallures and suggestive a2stimates,
’ which are expert estimates. They are useful. But we need to
13 separate as much as we can.
1 OR. OKRENT® Are there other —
12 OR. VESELY: After we get these data, are you
,1> 13 planning than to convene a group or somebody, a task force,

14 to examine the data? [s the ACRS going to do this. With all
13 this data coming in, do you intend to send this to Udall or
16 have some group interpret it or make observations from the

14 data about the spreads or the variacilities?

13 DR. OKRENT: I only had a tentative idea, and it is
19 very speculative. [ thought possioly when we had this

20 information and we had the benafit of your having put it

21 together, we wculd have it sent to subcommittee members and
22 consultants, maybe a couple of ACRS fellow, have tham look

23 at it and tihen there might be a3 working meeting set up

24 where representatives from ACRS and the NRC looked at this and

25 sort of first sort of decidad on a technical basis whether th.s
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g&h | was all of that data that snould stay in, or if there was
2 some reason to l2ave out some of it, or whatever. And perhaps
Kt) 3 then try to prepare some kind of commentary on the data

3 for the subcommittee then to look at.

U

And when the subcommittee then feolt it was

3 suitable, tney would present it to the full committ2e as a

! possible response.

38 Does that sound like an acceptable basis?

s OR. MARKs Would you think it is = {t is far from
12 clear that one would confront Udall with taoles with numbers

1 of that sort at all.

12 [ say it is far from clear, not excluded, but oy
13 no means certain.

,f) 14 His questions require a different answer.
15 DR. OKRENT: It may be that we have appendices that
16 have tables, but that we have some Kind of a one=-page or

I one-and-a-half page response —

13 DR. MARK: An executive summary.

19 (Laughter.)

20 DR. OKRENT: No, not an executive summaryi a

21 response that discusses these tables, saying in what areas
22 there was new information that seems to be well founded

23 and where there appear to have been major differencas.

24 So that then if somebody wants to look in the

2 appendix, they would find in detail what you would put into
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,Lh 1 words that the 2ditor of the New Hampshire newspaper can

undarstand.

&j> (Laughter.)

- W N

OR. VESELY® [n looking ahead, the next gquestion,
2 of course, we would expect from Udall is what are the

3 implications?

/ OR. OKRENT: That may be, out [ am not myself going
3 to choose to try to answer a question that may take two

7 years to study in four montns.

10 OR. VESELY® That’s right. That is a much hardar

1l question and we don’t have at this time the modelling.

12 DR. OKRENT: It is always possiole that we will get
— 13 further gquestions. And sometimes we have said that we are
- 14 unaole to raspond in less than whatever it is.

13 And at times it could be quite long, depending

15 on what the questions are. [ prefer to let that bridge wait

1 for the future.

13 And when we have this information, it will be

17 the time for the subcommittee to look at it and see if it
20 wants to provide any comments with regard to things other
21 than the actual failure rates theuselves.

22 [ don’t want to guess now about that.

23 Are there other things that we should take up in

24 regard to this? [t seems like you have it fairly well

25 organized. [ think with this discussion, we seem to be in
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5sn | fairly good agreement as to what kind of information we should

3

try to get.

-

3 Ne should be able to proceed, and the time scale
4 seems to be apout reasonable.

3 [ would say if something is going to be avajilable
) in February, we will Jjust include it in this.

7 S what we have when we are sort of closing up the
3 Dooks in early Decemper is what we will report on. That’s
7 the way [ look at ite.

10 OR. MARK:s [t was mentioned that some speed of the
11 work, or the extent of it, is at some point restricted oy
12 funds. WNhat is the prospect for that as the staff now

,j)J>\ 13 sees it?

14 Can we expand the work or at least continue (it on
13 the present casis? Or i{s it in danger of peing cut back?
18

17

13

17

0

21
22

23

24
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OCR. OKRENTs [ wonder if we can pick that up as
part of a broader question. We are supposed to take on
priorities in the PAS program‘today.

DR. MARK: That’s fine, then.

DR. OKRENT: In fact, if we can get through the
priorities in the PAS program, [ would like to devote some
time to priorities, how this PAS fits in the total research
program. In other words, do we think it is in propertion or
whataver.

DR. MARKt This is an interesting program, and one
wuuld hate to have to see it stop where it is.

DR. OKRENT: That is a general item specifically.
[f there are no other items ..ere, [ would suggest we take a
ten minute break befora we take on the next topic.

(Recess.)

DR. OKRENT® [s the next speaker here? Let’s
reconvene.

DR. EDISONt [ am Gordon Edison of the
Probablistic Analysis Staff. [ am addressing the question
of Congressman Udall’s request for probabilities in the
Rancho Seco and Davis Besse events. [ must say [ am
encouraged by earlier discussion t.is morning to find that a
distinguished panel of scientists have somewhat the same
feelings that [ have wrestled with over the last two weeks,

namely the dilemma of wanting toc give a reasonable and
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satisfactory answer to a specific question and not being
sure how to give a satisfactory and yet reasonable answer to
the question.

So [ have done some‘work. and [ might add that [
am alsc encouraged to see that it won’t be a solo
performance but an ensemcle perfcormance, and [ have a couple
of ensembles here to talk about.

(Slide.)

[ woula like to begin by saying that [ think it is
an inappropriate application of WASH-140C per se to
calculate probability on a unique sequence of events. here
is part of the reason why.

(Slide.)

This is an event tree for a feedwater transient.
This is a Babcock=-Wilcox design. The point [ would first
like to make is that the event tree methodology is, in fact,
dichoctomous., We have a yes=-no answer. At each stage or
each protective system, it does not give an answer of what
is the probability that a system behaves in a degraded
manner. 1hat is, it says, yes, the reactor trips =—— so the
metnodelogy asks, does a particular protective safety system
work such as reactor trip rods and the feedwater, and it
says was it successful in performing its function.

It does not ask what the probability is that the

feedwater will be delayed seven minutes and then
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successfully perform its function, or what is the prcoaolity
that a pressure relief will pe celayed or open aocove its set
point, some small margin, or whatever. [t is a yes=or-no
kind of answer.

You will see here the end ECCS system. We put in
a related kind of logic to show a possible way of handling a
degraded situation, obut WASH-1400 did not cdo that. So that
to try to predict the exact probability of a unique sequence
such as that, say, at Rancho Seco is not possible with a
precise application of the WASH=1400C methods ana data.

All you can say is that it belongs. We can put it
in a category in a sequence along with a number of other
series of events which would fit into the same sequence.

For example, a successiul protection against a feecwater
transient, let’s say, at Crystal River would fit into
Sequence One — loss of feedwater, reactor trips, successful
auxiliary feedwater, successful pressure, and pgerhaps not
even — successful use of high pressure injection.

The Rancho Seco event, on the other hand, might
have lost its feedwater for different reasons. [t might
have had a delay in the auxiliary feedwater. It might not
have called on the safety valve or relief valve., For
example, if the relief valve had locked closed, it would
still fit in the same segquence. The events would not be the

same. They would not be identical, but you could categorize
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t}cSWH | it as teing in the same sequence.
2 Some of these events might be more prooably than
\4) 3 others. That is, it may be more likely in a successful
4 protection against loss of feedwater that everything would
- work the way it is supposed to, and the event would shut
o] off. There may te a few accidentals, very low prcbability
7 that woulag fit into that sequence.
g But what we know apcout that is that we have
v average numbers in WASH=1400 for the procacility of loss of
10 a system failing to perform a function. [ believe the
1 number for auxiliary feedwater was 10 to the minus four per
12 demand in WASH=1400. We also know that auxiliary feedwater
13 systems vary and there are various failure modes of it.
- 4 So to try to answer Congressman Ucall’s question
15 with a precise number for a unique event, we don’t feel we
16 can do that. We can simply put it in a category.
17 Davis Besse — let me first talk about the Davis
1o Besse event. We would see that on this particuliur event
| ¥ tree as Sequence Iwo. There was loss of feedvater with a
20 frequency characterized in WASH=1400 as three times a year.
21 The reactor tripped. The auxiliary feedwater sy:tem
22 performed its function, not precisely as designed, but
23 performed its function. A relief valve failed to close at
24 Davis Besse, and then it took down sequence to the high

25 pressure injection system which worked satisfactorily, and



6837 05 Q5

:anwd
3

|

(83 & WwoN

o

-t

10
I

12
13

15
16
17

18

20
21
22
23
24
25

75
there was no sever core camage. At Davis Sesse, the
orocability of the relief valve failing to close as
predicted by WASH=1400 was | X 10 to the minus two, soO that
you would have an ensemble or an even tree that would look
something like this.

{Slice.)

It would predict that the unique series of events
at Davis Besse on Septemcer 4, 1977, are part of the
sequence class. That sequence class is what WASH=-1400 would
predict, and that is 3 X 10 to the minus two per reactor
year.

Now, when we try to apply this to Ranch Seco, it
is more difficult,

DR. LEWNISt Can you remind me how long did.=--= in
time = did the sequence at Davis Besse take?

DR. EDISON®t That was very rapid. [ can give you
a little more background on it here.

DR. LENISs [ was just curious.

(Slide.)

DR. EDISONs That doesn’t answer your question,
but if [ continue on in the comparison —

DR. LENISt Were you going to show this later
anyway?

DR. EDISONt [ don’t know if I would have shown it

or not, because it 1akes a lot of time to get into the
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Nould say that vavis Bes
day. [t was a couple of hours.
back in my memory, what [ am wrestling

series of ev

ana

you don’t Kknow,
the viewgrapn.
CR. EDISONS
feedwater,
the logic control sys
ntrol system, which caused a
down in the feedwater system, which
caused the level to change in the steam generator -— caused
the loss of main feedwater,
At the same time, the auxiliary

actuatea. However, the relief valve didg
primary system just as | ( upe. This
startup phase. [t was low power.
burnup on the core, so there was never a
public, [ don’t believe, with this plant.
High pressure injection was initiated.
operators never really felt threatened by this event. They

had the core under control, as [ recall, within an hour.
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[t aia not strectch on and on.

DR. OKRENT: My recollection is that they cidn’t
notice that the relief valve failed to close rignt away, but
they did after some fraction of an hour.

DR. EDISON: At 20 minutes, they did not diagnose
that the relief valve was stuck open, and they closed the
biock valve,

DR. LEWIS: That is what [ was groping for. At
what points did they intervene, because this dichotomous
analysis typically runs without human intervention.

DR. EDISON: Yes,

DR. LEWIS® One thing I think is very clear from
TMl and all of the other things is that you are just not
going to go very many minutes without human invervention,
for better or worse.

DR. EDISON®t The event was not as severe, [T was
a milder transient.

MR. ROWSOME: Their first response was to address
a partial failure in the auxiliary feedwater system. One of
the two pumps did not come up to speed, although the other
was performing its function. My recollection is that they
got the other pump running quite quickly, didn’t they? Even
though they didn”’t need it, they met the single failure
criteria. They had one pump running, but they went to work

on the other one?
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UR. EUISON® TIwelve minutes.

MR. ROWSGIE®t They got it going in twelve minutes.

UR. LENIS® When did they close the block valve?

DR. EUISONS Twenty.minutes.

R ROWSOME® They also tnrottled back on high
pressure safety injection, which in this case because of the
low power lavel, was grocably an appropriate tcehavior. They
did that rairly early in tne incident too, in the order of
ten or twelve minutes.

OR. LEWISt Those are three things they dig
essentially in the first twenty minutes. Now those don”’t
show on the fault tree, so the fault tree is irrelsvant
arcer twenty minutes.

DR. MARK: [s this nct the one in which the PORV
cycled nine times?

DR. EDISON: Yes.

DR. MARK: [t closed eight times and stuck cpen
only on the ninth.

MR. ROWSOMEt The valve, itself, failed because of
human error. 1There was a relay missing from the control
cabinet for that valve, and it just physically wasn’t
plugged in. And the relay was part of the circuit which
provides the dead band between the open and closed point.
Because of its absence, the valve had no dead band and being

compelled to go from lock to lock as fast as the thing cculd



6837 05 QY
':}CSWH

O

b W 0w

(8 1}

|4
15
15
17

18

20
21
22
23
24
25

Tv
cycle it, it chatterec until it burned itselrl out.

DR. LEWISs This was an infancy problem which
would have been discoversac eventually, which it was.

MR. ROWSOMEs Yes.

DR. OKRENT: It is not necessarily an infancy
pcroplem, tecause it could accur when the plant was an acult
also. Somebody in maintenance could nave —

DR. LEWNIS: [t is the bathtub curve. [t is more
likely at the beginning. The cnly thing [ was really
groping for is the original comment that Davis 3esse was —
[ have forgotten already — Sequence Number Three on that
list — Number Two is really not gquite right as a
description of events, because very early in the game there
was a lot of human intervention which docesn’t appear here.

DR. PLESSETt*t Did the pressurizer go high off
scale?

DR. EDISONs Yes, it did.

CR. PLESSET:s That’s when they throttled the HPI?

DR, EDISONs No. The pressurizer went h.gh off
scale, and they observad that, and [ don’t have knowlecge of
whether the operator was clever encugh to deduce that that
was due to a steam formation or swell or whatever. In a
later report, they mentioned that it went off because of
steam formation. They did not throttle the HPI at that

time. [ believe they had already throttled the HP!, and
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they watched it go orf scale. [ got th2 impression,
although [ nave no basis ror stating it as a fact, that they
understood that there was 2 swell going on in the
pressurizer. They turned it 5?: after three minutes, right
around three minutes, similar to T4I=-2 and that experience.

MR. ROWSOQME: Lo you know offhand if tnis occurred
cefore the [&E Bulletins urging caution about iunning water
sclid haa been issued?

CR. EUISON: [ don’t know. As far as its
applicapility to =— of the WASH=1400 approach to the Udall
question, we can say the event falls into a category. The
procacility is not the probvapility of that svent, and I
don’t know hew to give that probability. [t gets messier
with Rancho Seco.

[ think that Rancio Seco is a smaller piece of a
catsgorye.

(Slide.)

Rancho Seco, we would say it was in Sequence One.
That is success of all systems reguired to prevent core
melt, So we make three points.

WASH=1400 did not quantify the individual failure
mode for the main feecdwater system. That is, 1t assumed
there was a category of transients, whether they be
feedwater transients or loss of electric power or whatever.

It did not ask in the category of electric power transients
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now many were due to an out sitting on the transmission
line. ‘It took the complete category. [t did the same thing
with main feeawater. [t cid not ask how many were due o
loss of condensate pump or waier getting into an air system,
so tne number that NASH=1400 used on the data at that time
was three feedwater transients a year.

In the Rancho Seco 2vent, no major safaty systems
requiread to prevent core melt Yailad to perform. There was
some degraced operation. That is the auxiliary rfeedwater
system was délayec in coming on for some eight minutes. In
fact, the reason it did come on was because a steam
generator level signal was not available, but the level
drifted low and the signal then caused the auxiliary
feedwater to come on.

So it came on. It was successful. t performed
its function, and WASH=1400 does not ask the reason for
that.

DR. PLESSET: Could you remind me what the nature
of the main feedwat: - failure was at Rancho Seco?

CR. EDISONs The cause was & short in the
non-nuclear instrumentation which resulted from a
maintenance error in which a light bulb was drcpped into a
socket or into the wiring. [t caused a =— a fuse did not
work, is what it amounted to. The fuse did not work, and it

caused the circuit breakers to open in the AC, 120 volt AC,
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that reeds the 24 volt UC non-nuclear instrumentaticn. This
causea the main reedwater, the ICS, to run back te the nain
feedvater.

OR. PLESSETs They are doing some repair on the
control board?

OR. EuISONs They w2re repairing a lignt bulb that
nad burned out.

DR. LENISt What is the probability of that?

DR. EUISON: Then you have the auxiliary feedwater
system which was delayec. I: still worked successfully but
was working in a degraded manner with less margin than it
was gesigned to have.

DR. LENISt Why was it delayed?

DR. EDISONt [t got no signal. It gets it signal
from the steam generator level., The steam Jenerator
level =—— the level signal was simply drifting when shut off
from the DC source. So to try to go back and do scmething
like this and show a probability that the auxiliary
feedwater, for example, worked in a degradeac fasnicn, not
yes, not no, but a degraded fashion, it ended up yes.

Using the WASH=1400 methodoclogy, the answer is
yes. We followed the yes chain across and found out that
no, the core did noc melt, and that is exactly what
happened.

[f you want to get down into a little more detall,
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you can possioiy go' pack anda ask what is a rfraction or
losses of feedwater that occurred Que to @ short in a
nanel. WASH=1400 did not address that kind of breaxdown.
[t wasn’t nececssary. .

What we can say is that the Ramcho Sec> 2vent is
one of many successful reactions of a plant to a Teecwater
transient. [t is not the most probable reaction. [t’s
probaole reaction would not be due =— the c&:se woy.d not be
a light bulb. The most procable reaction wculd not be a
loss of auxiliary feedwater in eight minutes.

The most pronable situation would prooably not be
thac they had the relie) valve locked closed because it had
been leak ng, so thev went down tnis path -— Sequence Five,
but this wvrobability woula be corsidered to be cne, because
it had fatentionally ¢l~:ed ine pressure relieve valve.

What [ am groping for is now to get tais across to
Congressman Jdall in a w4y that doesn’t make him unhappy
rilause he feels that we are not ceing cooperative.

ODR. LEVP:Ss [ think that is less ¢of a problem chan
we are acting this morning. [ think that he has some vary
specific questions which [ don’t think are =— «~..'¢ch have two
motivations.

One is tniat he is kind of the daddy of the LER
stugv, ard le has heard that it’s nearly finished, and he

wants to be =ure that there are socme things which are on his
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and nis starff’s minds that are aduressed, like tne validicy
of the vata base of AASH=14C0, now that we are looking 2t
LERS. Ang he also wants to aqdross the question of whether
this kind of methodology, which will prepare you for the
king of things that nappened at Uavis Besse, Rancho Seco,
and [hree Yile [slang.

[ think he wants those gquestions answered clearly,
and [ tnink they can be answereg resprnsively without doing
improper statistical analysis, wnicn, of course, we won’t
dCe

OR. PLESSET* You guarantee that?

VR LEWNISs [ guarantee that.

(Laugnter.)

DR. OKRENT®t [ won ° if when someone says, [ am
interested in knowing what you would compute for the
probability of some specific event, which means the specific
failures which occurrea in the event, whether (it is
appropriate to do it only, let’s say, within the framework
of this event tree that you have put cn the screen.

It seems to me there is an interest in seeing what
this methodology coes when you try to look at multiple even
segquences where several different things occurred, maybe
because of a commcn cause or it may be for other reasons and
whether the methocdolcgy is meaningful for this, if it is

meaningful in what context, and sc forth.

_‘\\))
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So | must say wren [ think about the Rancnhnc Seco
transient, it seems to me [ mignht equally well ask, wnat is
the cnance of my losing the various services that [ aig, cue
to the particular short circuit, ang what [ suppose you
might say is there way of estimating this using the
WA3H=14CC metholcology. Ur do you have to say this was a
transient that incorporated a commen mode or things to occur
wnich is not easy to assign a number to, or whatever?

In other words, you might look at the same
transient, it seems to me, from another perscective when you
try to compute its probability. There are a range of things
that occur during it. And with regard to feeawater, it is
not only a question tnat [ have it completely, or dia I not
nave it. [t isn’t that tight. [n fact, in this particular
sequence of events or this particular series of esvents. at
Rancho Seco, the operator did bring the main feedwater back
on during the transient at abcut seven or eight minutes.

DR. SAUNDERSs May [ just say that when the fault
tree analysis, whicn is the grapghical representation of the
structure of failures to be represented as Boolean functions
of Boolean events, the events are neither good or bad. The
grapnical repesentation of that is what is called a fault
tree, the analysis of that.

Now the calculation of the probabilities that

arise from such strucctural functions is fairly

C
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strajightrorward. [t has neen aone in “¢cs, and we now how tC
do that. To make the first step ceyond trat where you
classify things as gooa, part;ally degraded, degraded step
two, step three, or step four has just now been com2leted,
Sut that raquires tnat you emced Markov chains into the
structure function to do what you, sir, and [ and all of us
would like to see nappen is to embea this into a continuum
of gegraded performances.

[t raises mathematical grobabilities, adifficulties
which [ think would require another ten years, SO we are
stuck to do any guantitative predicticn or analysis on what
we know. And so that is the dichotomous events, and all we

can do is hope for the future.
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™ li DR. EDISON: There is still a question in my mind
9y
2‘ as to what you would like to give to Congressman Udall. That
1

)

is, if his total interest is how good was WASH-1400 for

I
4; answering this kind of a question, then other kinds of analyses

; don't seem to play a role in that answer. If your purpose is
6: to go analyze these events with whatever we now have and --
7| then we can do something like that. But yon would be talking
8% about a considerable effort, that is, locking through data
9: for what are the statistics of shorts occurring in a B&W
‘oi plant as opposed to, for example, a Westinghouse plant which
11| was analyzed in WASH-1400.
12 We could do analysis. We can always do analysis
13| and more analysis on our problem. But now you would want to
14 | ask the question: Would this be a useful way to divert
157 resources away fror improving the safety of reactors?
‘6! DR. LEWIS: There is another way c¢f approaching an
17| answer to Congressman Udall. I keep thinking, he is not being
8| malicious. He is asking a question which, while it may not
have been phrased in the most efficient way, and therefore
20| is dumb as written, still is a meaningful question to him.

} One can answer it by going step by step down the event tree.
B 22; For example, one can say that, although the one at Rancho Seco
E was really peculiar, because I am sure he has in mind the

| probability of somebody dropping the damn lightbulb into the

25 | guts§ of the machine -- but cne skips that and just goes
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directly to loss of feedwater.

I can imagine phrasing a reascnable and satisfactory
answer that went something like this: Loss of feedwater,
three times a year. Well, that is what was used in WASH-1400.
How is that running these days? Is that a reasonable number?
- I am sure that we have that data, and we could say:
Okay, this is the event tree for WASH-1400 or something close
to it. In losses of feedwater, WASH-1400 said that the
reactor would trip what fraction of the time and will fail
to trip some other fraction of the time. The fact is that it
has never failed to trip, but the number of times involved is
sufficient for whatever the lower limit is in WASH-1400.

So then I could imagine going two cr three down,
comparing the probabilities from the whole ensemble of events
that have occurred which are like that with WASH-1400; after
two or three steps, getting down to the point at which the
idiosyncrasies of that particular event begin to make it a
population of one, and say that at that point statistical
analysis is meaningless, because it is then a population of
one; and also, at that point operators are beginning t©
intervene, so statistical analysis dcesn't make a lot of sense.
I could write something like that that I think would make
sense.

MR. ROWSOME: And we can supply you with the data

at key points. I would envision it as a one or two-page essay,
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lead off with a one or two-page essay on the limitation of
event trees and the problems of ensembles. There is a natural
ensemble for Davis-Besse because you can identify the
feedwater transients and the ;tuck relief valve. That is easy
o do.

You can say WASH-1400 predicts recurrence intervals
fov that kind of thing of once in 33 years, with a half order
of magnitude high or low, roughly. And that in fact is
consistent with experience.

DR. LEWIS: Right.

MR. ROWSOME: It is a little more lifficult with
Rancho Seco, but one can go through that sequence of progres-
sively narrower ensembles that you suggested, to the point that
it becomes nonsensical. I think that is an excellent point.

DR. EDISON: The WASH~1400 data =-- that is simply
lifted out of WASH-1400.

(Slide.)

That is nothing new. But the numbers don't apply,
except in the first one, because we have a one.

(slide.)

That is at each stage. Even though this particular
transient wasn't a severe transient, it was a significant thing.
There was a lot of margin loss by these instruments not being
available. There is no question that this potentially could

have been a much more severe situation. It is one of that

Az
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small fraction of the three a year. It is a more severe
successful feedwater transient.

We can do more analysis of different types.

DR. OKRENT: Does sémebody here have a description
of the Rancho Seco transient? I left my copy on my desk,
unfortunately.

DR. EDISON: I have some fairly thick information
in my room upstairs on the inspection reports and so forth.
Do you have a specific questioh?

DR. OKRENT: I think it would be useful to discuss
a little git more the specific events that occurred to see
how they tit.into the framework :Dk. Lewis was talking about,
and whether there is a single framework of that sort of
multiple frameworks or whatever.

You are in this hotel?

DR. EDISCN: Yes.

90

MR. ROWSOME: We can start on priorities now, if you

like, and take this up after lunch.
DR. OKRENT: I think it would be useful to come

back to this question with the details of the transient more

specifically in mind. Why don't we accept the suggestion just

made, that we come back to this topic and start it with a
f.ve-minute description of just what transpired during the
event. And then we will let Dr. Lewis see how he would

prupose putting this in some kind of framework.
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DR. LEWIS: I am beginning to notice that I am
falling into the usual penalty fur suggesting something.

(Laughter.)

DR. OKRENT: If we éan get only one framework that
seems logical, and tien you may win the prize. But if we can
get five, then we may be able to distribute the prize.

(Laughter.)

DR. LEWIS: Do you have viewgraphs on both of those
2vents which go through the sequence?

DR. EDISON: Only to this extent.

DR. LEWIS: I don't want you to show them, but if
I could look at them I would be grateful.

DR. EDISON: Ido not have a chronology.

DR. LEWIS: You don't. Okay, fine. Then let's
forget it.

DR. MARK: Could I ask, is the maintenance which
was being done on Davis-Besse a kind of operation which could
equally well have been performed at full power, or is it
restricted to the 90 percent kind of situation?

DR. EDISON: In the case of Davis-Besse, it was not
maintenance. It was spurious --

DR. MARK: Switching lightbulbs on the instrument
panel.

DR. EDISON: That was at 72 percent power. That

was -Rancho Seco.
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DR. MARK: That could happen any time.

DR. EDISON: Yes. The reactor was at 72 percent
power, and you would think that one would be able to take
a lightbulb out behind the buéton in the control room and
replace that at 70 percent power. As it happened, the fuse
failed that was supposed to isoclate that button from the rest
of the system, and in addition there was apparently some
change in the design of the circuitry of the non-nuclear
instrumentation system earlier, which made it a little more
susceotible to the entire system blacking out as a result of
the fuse failure.

That has been corrected, so you won't see this one
again, I don't presume.

DR. OKRENT: Let's try to come back to this one,
and perhaps even on the Davis-Besse cne, if ycu have a some-
what detailed description of the actual events, bring it
along.

DR. EDISON: All right.

DR. OKRENT: I had intended to bring my own, but
with all of this paper I seem not to have it.

(Slide.)

MR. ROWSOME: This gives you an outline cf what
I intend to talk about. We share with you the perception
that a major reassessment needs to be made of our priorities

and-focus. We are just beginning to do that. The job is
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:3 ‘! far from complete. But patterns are beginning to emerge that
2i I would like to discuss with you, and I will follow this
™ 31| outline.
g | .
4% T want to discuss first our thoughts about an

S| integrated reliability evaluation program, effort to develop
6; reliability models for all of the operating plants; second,
7; to give you a management perspective on the exercise in

8| reassessing priorities and focus; and to give you a very

95 brief status report on what has been happrening with the

‘01 improved reactor safety program; and then open up a general

discussion of the technical perspectives, the technical

—
w

|
‘2i aspects of the priorities.
E There are many lessons we could have learned from
| WASH-1400 that didn't really take root until TMI brought them
|
i Fome: As you yourselves have pointed out, the importance of
small LOCAs and transients, the importance of human errors,
‘7% many others like that.
; One that has been brought home to us by the auxiliary
‘9i feedwater reliability study which you have heard described to
20| you, that we did in conjunction with the Bulletins & Orders

Task Force in May of this year, is the extreme startling

|
|
22| variability of system reliability from plant to plant. We

” 23§ should have seen that implicit in the WASH-1400 results.
2‘% Five sequences were found to dominate the risk in
wnm.m%
25

WASM-1400, and every one of them related to aspects of system
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design or operating procedures which clearly were not
standardized by the requlatory rvequirements under which these
systems had been designed. For example, TML B prime, the
accident sequence in the PWR involving station blackout and
failure of the auxiliary feedwater system. That is not a
design basis accident, and in fact, until the reactor safety
study came out, auxiliary feedwater systems weren't even
considered as engineered safety features systematica.ly
reviewed by the AEC.

Interfacing systems LOCA. Well, we have a standard
requirerent that there be a double pressure bcundary on
containment penetraticns. But beyond that, ncthing approach-
ing criteria that would impose a uniform failure rate on
these crucial pressure boundaries. The recognition of the
hazard potential of an interfacing systems LOCA, that it is
a triple common mode failure that involves a LOCA, a breach
of containment, and an inevitable failure of ECCS on recircu-
laticn, if not sooner, because of the dry sump, had not
really been widely recognized befcre this study.

S2C was the third dominant sequence in WASH-1400.
We found in Surry a susceptibility to small LOCA because
the recirculation pumps could start and run on a dry sump
before the sump would be flooded by blowdown in certain
classes of small LOCAs. In fact, as you lcok at the several

other indications in analytic studies and experience that
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small LOCAs may be important to the risk, they all seem to

have elements that suggest either a design error or a failure
to anticipate accident sequences.

In the German risk ;ssessment, the small LOCA was
also found to be a dominant contributor to the risk, and in
this case because of a design ia which ECCS high pressure,
ECCS cannot be recirculated. Therefore, the operators have
to conduct a very rapid coocldown under small LOCA conditions
to @t the system cn the residual heat removal system before
the injection tanks are pumped dry. The difficulty in doing
this is resvonsible for the prominence of that class of
accidents in the Biblis B study.

And in Three Mile TIsland, we saw that the suscepti-
bility to small LOCA, related in part to the fact that the
pressurizer relief valve was challenged so often in B&W plants,
at least before the Bulletins & Orders fix, antedating
anticipatory trips, and because of a failure to anticipate
the symptoms of a. failed-open pressurizer relief valve.

The common elements in these things seem to be a
failure to anticipate accident scenarios, accident scenarios
that relate to specifics of the design of the plant. So this
leads me to a conclusion that we must dc a great deal of work,
as you yourselves have suggested, to identify accident
scenarios with enough resolution to pick up plants' specific
idiosyncrasies.

h=:
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/éﬁ 1% That leads us to propose a reliability program aimed
3 2| at developing reliability -- ultimately develcoping reliability
\:j 3% models for all of the op<.ating light water reactors. The

g 4‘ first phase in this program is a piece of work we had already
5! started before TMI. It is ongoing now. It is scheduled to
6i be brought to completion in fiscal '80. It is an effort to
7% collect data dealing with design and procedures sufficient to
3; assess the susceptibility of cperating plants to the specific
9? accident sequences found to be dominant in WASH-1400.
10i The larger effcrt, phase two, the integrated
11 % reliability evaluation prcgram proper, is scheduled to start
125 soon and run for about two years. And the cbjective is to

’T> 13? develop plant-specific core damage or melt event trees for

14| all of the operating light water reactors, and to develop
fault trees -- "core melt" is a bad word. I should have said
core fault -- resalution for the key systems participating
17| in these event sequences for all of the light water reactors.
1ai DR. MARK: When you say all reactors, dces this

19i mean 70, or can they be grouped into maybe 1072

20 | MR. ROWSOME: That is what we want to find out as

: we go along. I don't want to be nresumptuous about how

22! generic and how broad a brush we can treat this. Of course,
23! we want to take as much help as we can get from commonality
24| and not reinvent the wheel every time we go through this

25| progess, 70 times.
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-~ 1? On the othevr hand, I think one of the central
}
2|| abstract and most important lessons we can learn from Three
K;\ 3| Mile Island is that even those of us who regard ourselves as

!

} :
‘h unbiased and unprejudiced on the subject o f nuclear safety

i can slip into presumption very easily. And I don't want to
6E be presumptucus here, that having a generic event tree for
7% B&W reactors is going to cover what could prove to be a critical
8| factor important to one of the dominant sequences and one
9; of the design variants.
‘01 So that we will certainly be looking at the extent
to which we can do this in a generic fashion. I don't want
12| to be presumptuous about it.
EPRI contracted with SAI to develop generic event
14| trees for light water reactors. I have been talking about
15| Bob Erdman, about his experience. The further he pushed it,
16 | the more he became convinced that he had to go to greater and
17}| greater plant specificity. At first they thought maybe for
18 | each of the LWR vendors, we can have one package of event
| trees; and then, well, then, mavbe fo: each NSSS design, for
20‘ each of the vendors. And then the wariants began to look
2“ more and more important as they got into the details of it.
2 I think his conclusion was that the effort to do
23| generic event trees was doomed to failure. There were common
24| elements and to define what the common elements are woculd be

wnw-n.mz.i
25| a very interesting piece of knowledge. It would be very
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useful, for example, in identifying to what extent we can

in simple regqulatory language address these problems, and to
what extent we may have to get intc plant-specific design,
plant-specific data.

One of the things that deeply disturbs me is the
overwhelming disincentives that are acting on the industry for
them to take an active part in the quest for improved re.ctor
safety. The combination of economic incentives and the structure
of the regulatory process just provides an overwhelming
disincentive for them to not be toc creative or too original
or too inclined to rethink their investments and their
initiatives.

.I think the cure for that -- we have got tc loock for
cures for that, and I think one of the ways to look for cures
for that is to try to move regulation toward performance-
oriented criteria rather than a lot of design-specific criteria;
and to know how to do that and do that right, we need to know
a lot more than we know now, for which this kind of study would
be, I think, an essential fcundation.

(Slide.)

A few of the objectives of this program: First and
foremost, to identify the outliers, the plants that may have

core melts and are more significant and probable. The

| auxiliary feedwater study suggested there might be, in the

absence of recirculation pump trips on BWRs that csuld give
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you an order of magnitude on ATWS -- there are many clues
that there may be some individual plants that may have core
melts, that are significantly’more probabla than WASH-1400,
and we want to try to pick those out as quickly as we can.

Second, we want to provide a foundation for a wide
range of plant-specific reliability studies. One of the
reasons that the integrated reliability program has the outline
it does, the choire of event trees, the choice of fault trees,
as opposed to reliability block diagrams or go-codes or
what-not, is that the fault tree-event tree approach we think
is very flexible. It is expandable. You can quantify a
fault tree in several different strata, strata defined in
terms of the coarseness of fault resolution. And we think --
and we are going to specify a detailed prescription of how
these fault and event trees are going tc be done; that they
be expandable and flexible in such a way that we can go in
and use them for studies like fire susceptibility, £flocds,
systems interactions and so forth.

They will not, in the versions we will be develcping
in this two-year program, have the detail to flesh out those
kinds of studies without further work. But we want a
foundation on which we can build, a foundation that will
accommodate the kind of detail that would be necessary to
answer that kind of question.

We want to use it, too, as a framework to bring
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~} lt in the line offices, to bring in NRR, I&E and what-not, to get
3 .
2| them to participate in this effort, to get them to get their
( B 3E feet wet in thinking systems, accident scenarios, systems
-y |

reliability. This would be aésolutely necessary if we do

5| succeed in coming up with &n acceptable risk criterion, to

6| build a foundation with which they can assess compliance.

7| And it will provide a forum in which we can brocaden the base
B. of training and get some hands-on experience with reliability
92 analysis.

10 Saul has been talking to Harcld Denton about getting
“[ anywhere from 10 to 30 NRR people to participate in the

‘7; drafting of event trees and fault trees. This might not be

ideal from the point of view of cost minimization or speed

4| with which we can do the work, because we suspect that

‘5% bringing these guys up to speed may cost us more in time than
‘6i they will give back in the work they do. But we think that
17/} is a price that we must pay to brcaden the base of people who
la; have this experience, who have gotten their hands into the

19 | process of struggling with these analyses.

20 (Slide.)
i

21; There is a long, long list of projects inveolving

22! fault tree or event tree work for which these results would
|

23; be useful. This is only a partial list and it will give you
|

2‘| some indicaticon of the scale of applicaticns for this kind
wm.mi

«{ work: methodology applications prcgram, fire, floods, a

| |
|
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program to analyze the test maintenance and accident response
procedures, seismic issues, program to analyze LER implications,
operations evaluation program.

They will need models with which to assess the
significance of the events they see. And then there is risk
inspection modules, advice we are scheduled to give to
Inspection & Enforcement on hcw better to use thei. time in
risk-relevant ways.

(Slide.)

Studies of ECCS reliability done in NRR, auxiliary
systems analyses, improvements to the single failure criterion,
reliability analysis of operating systems. limiting conditions
for operation, and so forth and so forth.

I don't mean to oversell this. These event trees
and fault trees will not be the answer to everybody's problem.
They will be too cursory an cutline to solve all the problems
you might like to ask of the reliability models. But we do
want to build a foundation. We do want to build a base.

You may be tempted to laugh at the idea that a
group like PAS, which has had such trouble getting out the
methodology applications program, the study of four plants,
should now be embarking on the study of 70 plants. I do think
that it is possible to do.

Sandia has been doing fault trees in the sabotage

context for all of the operating plants. And while these
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trees are not gquite what we are looking for, their success

indicates that it is feasible to do projects of this scope.
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[ne discipline of fault tree analysis is well
enough cevelopea that [ think we know nhow to standarcize it,
to package {t, to write specirfications to get contractors
and others to do this work and to procuce a quality product.

There is a bigger question about the evant tree
analysis. That is much mecre of an art, much less of a
science. And [ will touch on that again when [ talk about
priorities.

DR. MARK: BSefore you go on, you had on there
“flood."

MR. ROWSOMEs Internal flocding.

UOR. MARK® LUoces this have to do with the effect of
an assumea flood on the machinery?

MR. ROWSOME: Yes.

DR. MARK: [T doesn”’t send you around the country
looking at drain spaces?

MR. ROWSOME: The systems irdicaticns.

DR. MARK®* You referred to the great success with
the studies of sabotage. Could you <tell us just what the
success was?

MR. ROWNSOME: [ am not fully versed on this
program. It is being done througn the SAFER division of
research in collaboration witnh the line offices., They have
drawn fault trees that go all the way up to unacceptable

consequences. Lhey are structured to identify single-point
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sites wnere a sabotage act could produce core damage or a
preach of containment. (ne of their criteria for
unacceptaple consequences. [ think pressure boundary is one
of them, and fajilure of the shutdown dscay heat removal
function is another. [ think that there may be a coupl2 of
others.

CR. MARK: [ am aware of the fact that they have
many calculation packages which can compute all of these
things if you knew what to put in for input. But that
doesn’t sound like success in sabctage control.

MR. ROWSOME®: The experience has been a success in
the sense that they have and are drawing fault trees for all
of the operating plants which are not utter nonsense, that
are useful for the purposes for which they have peen drawn.
They do pursue faults through systems to identify a
co=-locaton, to igentify where there are single-point sites
and double-point sites, where two different locations in a
plant, a sabotage act would be sufficient to give you =— or
coulg be sufficient to give you an unacceptaole
consequence.

I can’t speak to whether that task is successful
in the context of dealing with the sabotage issue. [ am not
confident that it is. But [ don’t know whether it is or
not. [ think it is indicative that it is feasible, with

reasonable dollars and talent available, to do fault trees

[
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on 70 plants. L[hat is the only context in which [ meant to
indicate it, that [ wanteg to call it a success.

(Slige.) ‘

Now [ would like to turn to the management
perspective on the reassessment of priorities in focus.
This slide is simply intended to give you a taste — [ can’t
seem to find ity [ will just talk from the paper. [
catalogea some of the activities, classes of activities of
the precbabilistic analysis staff, and threw out a few, an
incomplete list of examples, to give you a flavor for the
kinds ¢f work we are cdoing and the kinds of constraints that
~laces on our time and our planning and our budget.

We are doing a great deal of work in direct
- ¢ of the line offices, collaborative work with NRR or
'*...1 divisions, offices, to respond to requests to review
gocuments such as the siting policy task force report, to
help lay the groundwork for the operations evaluation group,
to assist in emergency planning, to assist in the Lessons
Learnec Task Force with ways to improve upon the
single-failure criterion, to assist Denny Ross’ group in the
specification studies to be required of licensees.

And this work has grown exponentially in the last
several months. [t was growing even before Three Mile
[sland, and if we were to do it all, it could easily occupy

a group twice the size of PAS full=-time doing this kind of
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thing alone, with no rasearch at all.

You have suggested to Uus, anc we quite concur,
that there are any number of applications of procabilistic
safety analysis that realily o&qnt to be pursued. Here if an
incomplete lLists

Improve reactor safetys the metnhodology
appolications programs we were recently given the station
blackout generic safety issue TAP A-44 by NRR to do. Ve got
the DUC power issue. Risk ranking of NRR concerns in a
number of cocntexts. [he systematic evaluation programs.

The RQC category 2 issuess that is, the question of whether
some of the ratchets will be backfit or riot, is another.
There are saveral others. Risk ranking >f raesearch
endeaveors outside of PAS. Accicent orecurscr analysis.
This, too, is @ sphere of work which can easily occupy a
group much larger than PAS is now.

And finally, there are advances in the
state-of~-the-art in probabilistic safety analysis. There
are many questions we don’t know how to answer tocay that
are clearly important, that need attending tot how to deal
with operator error, how to deal with commcn-cause fajilures,
continued analysis of development of failure data, to look
more deeply into accident scenarios that could wind up in
this intermediate space between the design basis accident

and full core melt.
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:} s | The work geveloping protabilistic safety analysis
2 methods and models for waste repositories. The ligquig

\j) 3 pathways work. Many research areas where there is a3 clear
< and perceived need for advanc;s in the state=of=-the=art.
S This is a tremendous scale of work, and there is
] no way on earth we can accemplish it with our present
7 resources, present number of people, present budget. W2
-} can’t co all these things. S3So, there are some very hard
¥ choices that have to be made.
10 (3lide.?

11 [ nave a list of seven items here., [ heope {t is

12 in your Xeroxed copies. This is of the prospective growth

13 in probabilistic safety analysis. The first, we have got to
(:> 14 off-load as much of the applications work ontoc the line

15 offices as possible. Now, that is a goal in and of itself,
16 quite apart from our workload thet you all have pointed
17 out. The Lewis Committee has pointed out, your letter in

¥-] July on the budget, made that point. Numbers of other

|y letters have suggested that probabilistic technigues be

20 brought to bear on the licensing process.

21 But it is now a matter of necessity if important
22 research applications are not to suffer severely. We need

23 to improve the productivity of the protabilistic analysis
24 staff. We need the maximum possible growth rate for the

25 probabilistic analysis staff. We need improvements in

L
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contractor produstivity. +Je neea to 2nlarge the role or 13R
ana SAFER in risk-related research. ZIxpanded use or
reliability stucies required of licensees and apgplicants.
And ultimately, possible reoréanization of the NRC researcnh
and/or the probacilisctic anaiysis staff. Training and
acoption of procabilistic safety analyses in line »nrfices.

(Slice.)

We have got some initiatives going in this field.
The first is an executive seminar that we are hoping to
schedule in the last week of November. The objective is to
take about a day and a half, meet in a large hall, ropefully
attract a large percentage of the people, from branch chief
on up, from the line offices. Sol Levine is talking to Lee
and Harold and others to encourage their participation,
encourage their support.

The objective of this seminar will be to focus on
the future, not rehasning WASH=1400, but to loock at the ways
in which proovabilistic safety analysis, reliability
engineering, and risk assassment can be useful in providing
a new foundation for regulation. We will be asking one or
two of you to participate in this, I think, as speakers.

That will be followed by a rerun of our system
reliability analysis course, to a rather smaller audience,
that will get into the details of how-to methodology and

applications of system reliapility analysis. We have
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initiatea an efrort to reexamine, overhaul, and expand the
system reliability course, very mucnh as you suggestaa in one
of your letters. And [ perco{ve a need to go beyond that
and to cevelop scme new ccurses and educational materials in
the process of Laying out the topology of accigents == o
Jse Harold Lewis” lucic phrase =—— the scenarics, the event
tree worke.

This is an area in which there is very little
literature ana very little organized tiis-is-how=il-is-done
kind of material. [ believe there are a lot of resources
out there, but they haven’t been pulled together. [here {s
the mocel formea by WASH=1400 itselfs there is tne barrier
penetration model that Carnino in France has developecs:
there is the levels of assurance concept that Frank Cavigan
has workea up in the context of the LMFBR research at DOE.

There are a variety of ways of attacking the
problem of classifying and identifying accident scenarios,
and we 2.2 going to charter =-— contract for scme efforts to
deve.op training manuals and educational materials that will
expose people to these techniques, to these ideas.

Second, as [ mentionea before, NRR will
participate in the integrated reliability evaluation
program. We are going to get them to work on it. Secend,
there is some evidence of movement in NRR, some initiatives

that they themselves have zome up with, The Bulletins and

£\ O
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:} oAH 1 (rders lask rForce came to us for the auxiliary rfeecwatar
2 study. Ilaey have come to us more racently asking for advice
\:) 3 and guidance on how to specify studies tc be reguested of

- the BWR owners group, to address some problems that they

5 envision that they ar: concerned about in ECCS actuation

o They recognize the possibility that if they wer:

7 to address these concerns with ratchets, that tney might be

8 increasing competing risks that they haan’t for2seen, and

Y that they want a more systems perspective attack on this

10 proolem, They asked us to give them our assistance in

1l specifying thoss studies.

12 The Lessons Learned Task Force has called for

13 improvements in the single-failurs criterion. It is looking
<:> 14 to reliability criteria. [t i{s looking to ways to take

15 credit for the reliability of nonsafety systems. They are

16 just beginning to come to us asking for our assistance in
17 that regard.
18 These, | see, are evidences of the work —
Iy CR. MARKt You spoke of a course to be given to
20 people from branch chief on up, and the people wno would do
21 the actual work in this field are presumably p2ople from
22 branch chief on down.
23 (Laughter.)

\\ 24 [ can see you getting the branch chiefs very

25 enthusiastic in thinking of all kinds of problems, but they
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won/ t 1ave Anytody who can apply tne lechniques unla2ss you
give @ course for them.

MR. RUNSQOMESs Right. Hell, that’s what the
craining cour.es are 1ntanded‘tar.

Last year, the train.ng courses were mostly
conducted in=housz witn very little contractor supperrt.

[his year, we a-e sontricting for stucies =—— studies ol the
course material, the wa it iv presented, to bring in
corziltants to @2 more of the teaching, people who are jood
ecucators, ¢ «e are not. We are wor:iing on courses to fill
that need.

CR. MARK' These will oe to reach down to staff
nempers?

MR. RONSOME: Right. The role [ see for the
executive senicar ic not just te get people enthusiastic. [
think that there is a broad misconception that risk
assassment reliability procabilistic safety analysis is
linitea to WASH-1400, that’s it. And you know and [ Kknow
that that’s no*t true. But our perspective i{s nct share: Dy
the mainrity of pecole in the line offices.

[ want to prod them to think about the rich
diversity of options for tackling their problems, (hat exist
within ttis fiela of provabilistic safety analvsis,
reliability, and risk assessment. And [ think, when the

neea is recognized and the goals, the objectives, when
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managsament says, "Ah nah, there is a tool out there that
will sclve this problem for me," then training the line
engineers will be an easy process. [t will follow. It
won’t te a critica. path 1cem; put so long as so much
superstition surro'nds reliacility and risk issessment, that
is not going to happen. That is why we established our
priorities in that contaxt the way we did.

(Slide.)

Improvements in the productivity of the
procabilistic analysis staff. Right now we have bitter off
rather more than we can chew. The competing requirements of
fire arills, ¢f contract management, and long- and
short-range research, of assistance to the line offices, is
causii.g us to give far too little time and attention tc any
one of these things to do a good job on all of them. We are
going to have to aevelop procedures to be much more
hard-ncsea abcut saying what we will do and what we won’t
do, ana attempt to do a gcod job on a few things rather than
a supertficial job on many.

The second approach =—— research tasks through
iterative refinement, (ne way to do this is to perform
quick-and=dirty top-level gquantitative studies in
ccnjunction with rather careful, rather good uncertainty
analyses, identify which terms dominate our ignorance, if

you will, what are most important for successive refinement,
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anag to rocus in on tnose in an iterative fasnion.

That nas the advantage of giving us praliminary
results early, keeping us infqrmed of the state-of=ihe=art,
Keeping the world informed of what we know now, what we can
do now, and what we don’t Xnows and provides a way of
tackling large projects in @ way that gives us preliminary
results in useful form as early as possible.

In more conceptual cases and in report-writing and
verbal tasks, [ have found it to te a userful discipline to
write tne report first, icentify where it is weak, and let
those weaknesses, that peer review proccess, if you will,
scope tne next research step, and then rewrite the report
and so rortn, to G0 an iterative process of
report=-writing. This, too, has the advantage that it
produces results quicklys it has the advantage of imposing a
discipline ameng — on the analyst, of organizing his
thinking.

[ think too many of our studies have been built
tower-by=-tower, in an architectural example, and we haven’t
been abcle to use the founcation until we were done. And one
Of the ways to improve our productivity is to build by
layers, each of which are complete in and of themselves and
useful in and of themselves.

In the analytic work, in the uncertainty context,

[ discovered this process some years ago when [ was doing
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systerm reliasility analyses at Bechte2l, and [ worried acout
acing very coarse, crude analyses, ror fear that the
omissions in =— would leave stuacies with very poor treatment
of tne complataness problem. -

My experience has oeen just the opposites: that by
taking a troad view of the problem, you are mucn less likely
to lose signt or the forest for the trees, that you get a
cetter frame of reference on what is important anc what
isn’t, ana your productivity is improved to the extent that
you can home in on the Key weaknesses of the study with much
more certainty and much more'quickly than if you attempt to
do a thorough detailed analysis from the outset.

So that [ think the concern [ had, and that you
may share, that this kind of iterative approcach may be
vulnerable to seriocus protlems with completeness, is a
non=-issue. [ don”’t think it is a problem. [ think it is a
good way of coping with the completeness problems.

You may have other thoughts on that matter. [ see
some quizzical looks.

DR. SAUNDERSs Since you didn’t tell us what the
coMpleteness problem was, [ guess we couldn’t certainly

agree with you.
(Slide.)
MR. RUOWSOME: We need to o a petter job with

contracting and contract management, as [ believe you have
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bsen tcld berore. Getting contracts agproved has proved to
se a severe hottleneck in our operations., Some contracts
have taken of tnhe order of a year to go from the time we
initially conceptualized a ta;k to contract approval. e
have recently had an example in our fire risk study in which
a sole-source cor.cract nac been in contract acprovals
pipelines for six montas or more and then bouncad,
re jected. We had to go back and start over. e have o go
back anu go competitive or repuild the justirication for
sole-s_urce, wnich seemed overwhelmingly convincing to us,
in the sense that it was a study that requirea of the
contracter large amounts of data on fires, and we could only
icentify one contractor who had that data. [t seemea TO Us
to be a pretty compelling case for sole-source, but it
didn’t fly. So, that research program has teen delayed, or
will be celayed, the order of a year.

[ nave commissicned @ study to critical path the
contracting process and to identify what is wrong with it
and what is wrong with our participation in it, what we can
do to accelerate this process. [ think that is important to
ouUr productivity.

We have got, as [ mentioned before, to severc.y
limit the number of tasks PAS takes on, to combine related
tasks as much as possible. We have got to emphasize the

production of usable output,
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ORe ORREli[s [ an not sure what the implication is

2 OFf your item 4t s2verely liait thne numcer orf tasks FAS
\:) 3 takes cn. TYou 2ariier identiriec a larg2 number of areas,
4 and let’s say, 2ven ir you di;iaed them into three najor
S areas, you said that you couldn’t handle one of those
] fullye
7 MRe ROWSOMEs We could bte gainfully occudied
o erfectively, without anybody twiddling his thumbs, on any
¥ one of those. 3ut clearly, a very serious effort nas to be
19 made to prioritize what we do.
I DR. OxXRENT: That dicn't even include the ACRS
12 list, so there is prooably a fourth category.
13 (Laughter.)
O |4 MR ROWSOMEs When [ get to the technical content

15 of the prioritization process, [ will work from the ACRS

16 list as my basis to talk to this issue.

17 DR. OKRENTs What [ am getting at is if you

18 severely limit the number of tasks PAS takes on, does that
|¥ mean, one, the other tasks are not important to the public
20 health and safety, so it is okays or, two, they are

21 important, -ut they are not going to be dones or, three,

22 they are important, and somehow somebody else is going to be
23 doing them on a reasonable time scale?

24 MR. ROWSOME: What [ hope to do i{s develop a

25 realistic and convincing case of how much we can do, and, to
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the extent that there ar2 things tnat are important To the2
heaitn anac sarety of the puplic that 3are not =— that cannot
be acccmmocdatea in that, use that as a basis to 2argue for
reorganizaction - more funds.‘reallccation or
responsitilities to other groups =— to try to solve that
problem.

Certainly, [ con’t want to take a concern that we
woula ail agree is important to the health ana safety of the
public ana say, "Well, w2 can’/t get around to that for two
or threé years." That is not an accesptable answer. You
know thats [ know that.

DR. OKRENT: So, you are going to tell us what the
answer to that is later in this presentation, or that you
are going to look at it?

MR. ROWSOME: [ am only going to tell vecu about
the process by which we are going to get the cecause [
don’t have the answers yet.

DR. OARENT: Last year, if [ recall correctly, PAS
said, "We have got about as much money as we can use." S0,
times have changed.

MR. RUOWSOME: [ don’t think [ saic that.

DR. OKRENT: But J think I am not misquoting the
basic sense: We don’t know how to spend mcre moneys there
aren’t the people who could do it. That was one of the

answers.
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AR ROWSOME® [ cthnink there are two senses in
which that answer would make sense. Une is that with our
oresent starf manpower, we can’t manage a gr2at deal more
contracts than we are slated ;o get in the next year or
two. Another sense is that the national laboratories, with
whom we have teen contracting most of this work, are
approaching saturation themsa2lves.

On the other hand, we are bteing fcrced to go
compgetitive bidding to make much more use of private
industry, and there are resources out there that have not
been tacped. Thera are consﬁlting companiess there are
people out there, as you well know =— [ think you mage this
point yourself, Dr. Okrent =—— who are good risk assessment

people, who are good reliability people, who have not been

put to work on this kind of task.
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There are solutions, in principle. to this
problem,

(Slide.)

[n the course of doing our priority work, we have
peen attempting to qraft a list of the activities that we
are doing or have committed to do, or people have suggested
that we do. The list turns out to be four or five pages,
single-spaced. Clearly, we have got to coalesce things.
Clearly, we nave got to rank them by risk. Clearly, we have
got to organize this effort.

But it has been a tradition, [ think, in PAS, to
have a large number of disparate research topics and the
flood of fire drills and competing requirements on time has
meant that very few of these have been carriec to
completion. Well, we have been coming up short on the
bottom line, coming up short on publications, on rssearch
results, on getting the word of what we have learned out to
you, to the line offices, to the industry.

And we are going to have to pay mor2 attention to
completing these exercise, getting our results out in
accessitle, usable, scrutable form, if you will.

DR. OKRENTt I would like to raise a couple of
questions in this area, i{f [ can.

Does PAS feel that before it can make information

avajilable in a NUREG or something like this that it must

\
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have given it not only what [ would call a technical review
but a public relations possicle kind of review. And this
flavor, in other words, to see that you haven’t raise undue
alarm and so forth and so on.- And as a result, is there
some substantial gelay in when such information would appear

as a NUREG?

MR. ROWSOME: Historically there nas been a littls
of that. [ am certainly going to resist it. [ gen’t
believe that that is appropriate to our role. There are
many other reasons, though, that studies like the
methodology applications grogram have been celayed besides
that kind of concern for the public relations aspects of the
results.

[ don’t think that is a dominant contributor.

DR. OKRENT: Can you tell me why then, for
example, the results from the study of the ice condenser
type plant, the B&W type plant — [ guess it is a Mark III
containment =-— that one isn’t done?

MR. ROWSOMEs The others havan’t been done =
well, they haven’t been reviewed. They need rethinking.

The event trees contain some errors and several of them
would have ben out by now but for the TMI thing.

DR. EDISONs [ can address this a little bit. We
had problems in the NRC contract in trying to get funding

out on a sole source contract on this program and it delayed
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it for two or three montns. And then, the occurrence of
fhree kile [slana divertea our contractors again and the
starf, PAS staff, for anotner good three months, which is a
six-month delay right there.'

CR. OKRENT: Now [ have a harder guestion.

CR. EUISON® Among other reasons.

DR OKRENT: What are your criteria for deciding
that when preliminary information is developed, either
within ycur own staff or a contractor, ror deciding whether
or not to advise the ACRS of this information? ot
necessarily by NUREG, to advise the ACRS?

MR. ROWSOMEs That’s a good question, [ don’t
think we have criteria. Frerhaps we should think about
criterion. Maybe those .of you with longer corporats memory
in this organization can address that better than [ can.

DR. EDISONs We don’t have any criteria. In the
past, when we have recognized a sequerce or something that
looked in a particular plant that it shoulad be discussed
from a safety standpoint, we have gone directly to NRR to
ask them {f they want to deal with this, to review it,
please.

Whether we should bring it to the attention of the
licensing board or whatever, that has happened in a couple

of instances.

DR. OKRENTs Do you document this when you do it?
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URe EWISONS he last couple of cases are
documented, Yyes.

UR. OKRENT: [ am trying to remember when the ACRS
was advised of some question éf potential safety
significance that came frcm the PAS group. [ would have
thought there would be .any, frankly, just from the very
kinds of things that you were talking about at the beginning
of your talk, about how the auxiliary feedwater systems and
other systems = there ware not clear guidelines, if there
were any guidelines. And they grew up in various ways and
so forth.

And there are other ar=2as in wnicli you have looked
where [ would nave expected to hear and [ don’t recall us
having heard. And [ think there is a deficiency, frankly.

MR. ROWSOME: [ think you are right, and [ think
we will attempt to address that and make it a policy to keep
you informed.

DR. OKRENT: [ don’t think you would find it 3
happy circumstance to be in the position that 3&«# now is
witn regard to those memoranda that were written by some of
the ACRS engineers. But that is only one reason. [ am
really more interested in -—— other appropriate groups having
this information at an early stage and letting them judge
whether there is an important safety matter that needs,

let’s say, early action as distinct from, Let’s find out
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mere whether this is real, or whataver, is the point of
view,

[t is my feeling that the researcn group should
not act as a filter. .

ODR. ZUISONs [ fully agree.

MR. ROWSOMEs As do I.

DR. OKRENT® Tha:. is a general comment for all cf
the research programs. [ am just talking to your group now,
but as far as [ am concernad it applies across tne board.

MR. ROWSOME: One last item on improvements in PAS
productivity that is rather 6bvious. To develop
collaborative efforts with other researcn divisions and with
the lLine offices. This is being done and we have set up a
number of coordinating task forces within research and some
which span groups other than research. WNe are working in
collaboration with, say, NMSS cn the waste repository risk
assessments and modeling efforts. Mike will talk about that
later.

This has grown gquite rapidly since Three idile
Island and [ think it may become a viable way for us tc
delegate some of the studies wnich have historically been
done in PAS, but which can and should be taken on more and
more by other groups, line offices and the other divisions
of research.

(Slide.)
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Improvements in contractor productivity. Ifost of

these things [ have mentioned in passing 2long the way. I

will be prief.

We are being forced to go to competitive oicaing
much more than we nave done in the past. [t is proving to
be a pottleneck in the contracting porocess but it will have
the subsiaiary advangage of opening upg 2nother sphere of
contractors from whicn we can =—— with which we can co some
or our researc. study.

[ mentioned [ nave a stucdy going on the critical
path ror contract commitment; Another one that [ have
started is a study of the critical factors in contract
management, improved task descriptions, schedule, review and
output specification. In the past we have had a tendency, I
think, to err on the side of leaving these things to the
discretion of the government laboratories, to whom we have
been giving most of our research contracts. B3eing
insufficiently precis . And to develop a training program
and guicelines for our own contract managers in PAS.

(Slide.)

Some examples of the large role of RSR and SAFER
in risk-related work is here. Coordinated human factors
»~:2a~~h {nvolving things from improved reactor safety,
improved in-; lant accident response, control room designs,

simulators, cisturbance analysis system, human error or
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prediction in moceling anc so forth, coorcinatad code
development and exgerimental grograms in transient and small
LOCA accidgents.

We are setting up a.three~way collacoration with
-= joining PAS, the code cevelopment peozle and the
axperimentalists to bring our risk perspective to bear on
their choice of experiments to run and the prioritiss for
code cevelopment. Coordinated research on fuel damage and
core melt pnenomenclogy ana coordinated researcn on waste
isolatiocn.

(Slige.)

[ think we can co a lot more than we have done in
the area of delegating studies that are reliability or
risk-related to the licensees and the applicants. It is, of
course, @ line office authority to make such requests of the
licensees.

We have on occasion been asked to review or
provide guidance and collaboration either specifying such
studies or evaluating the results. Examples, of couse, the
auxiliary feedwater system reliability study in the spring,
failure modes ana effects analysis of the B&N integrated
control system that has been requested by Denny Ross. Small
LOCA transient and inadequate core cooling analyses called
for oy the Lessons Learned Task Force, BWR, ECCS actuation

and control stuaies that I mentioned before.
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(3lige.)

There is one other example - wall, there are some
other applicaticons where this might te appropriate. Aspects
of the station blackout, susc;ptibiliCy analysis, failure
modes ana effects analysis or perhaps fault hazards analysis
for control and insctrumentation. Auxiliary systems sucn as
instrument 2rrors, service water and U/C power.

In your letter on improved reactor safety, you
suggested looking at common mode failures originating from a
loss of service air, instrument air, that [ assume will oce 2
very design=-specific study, that the answer will vary
substantially from plant to plant and [ think that cthis
might be something we can package and ask the licensees to
do.

I see advantages in asking licensees to do such
studies above and beyond taking the burden off of us to do
the work. [ see advantages in helping to get the licensees
to think systems, to think reliability, to get them over the
impedance barriers, the institutional barriers that have
discouraged them in the past from taking up this approcach to
orotecting their own investment in doing their share of the
work to assure safety. [ think it would be valuable as a
technical move and as a pedagogical move to do some careful
thinking abtout how we might s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>