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PROCEEDINGS

JUDGE MILLER: Are we ready?

Mr.
to exhibits you
correct?

MR.
of the exhibits

exhibits, occupy

Edgar, you had certain matters with recerence

wanted to put on the record; is that

EDGAR: Yes, sir. Because the bulk
which we find, in terms of Applicants'

about 30 cartons, we believe the most

convenient thing and manaceable process for the Board

would be for us

to ship the four sets of our exhibits

that have been admitted into evidence, the bulky ones.

The four sets will consist of Applicants' Exhibits 59

through 86, 88,

90 through 93.

Applicants' Exhibits 87, 88, 94, and 95

have been admitted into evidence and bound into the

transcript, and

That leaves two additional Applicants' exhibits,

numbered seguentially.

Exhibit 96, which is the Marshallese Islands data

report, the Brookhaven report.

Four copies have been furnished to the reporter,

and we would have that stay with the reporter, and,

secondly, Exhibit 97, which is Mr. Bowman's statement of

nrofessional qualifications, likewise four copies have

been furnished to the reporter so that the four sets

furnished tc the Board by shipment will be missing six

exhibits.
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you get a copy that will be furnished to the reporters
for that purpose?

MR. TURK: I have one copy I can give to the
reporter now, if that's sufficient.

JUDGE MILLER: Yes. That will probably
have to be Xeroxed in order to become part of the
record.

(The document referred to follows:)
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Anything further of a preliminary nature?

All right. If not, we'll resume the
questioning of the witness panel.

Cood morning, gentlemen.

MR. EDGAR: Judge Linenberger, before we beain,
I wondered if -- the Board's basic question yesterday
had to do with whether the systems described in
the testimony . ‘e workable.

I think one thing missing here might be the
experience that we have already had. The systems have
been in place for nine years, and I wonder if the witnesses
might step back a second and give a very short description
of some of that experience.

JUDGE LINENBERGER: Well, you're anticipating
a line of questioning =--

MR. EDGAR: Okay, 1'm sorry.

JUDGE LINENBERGER: == that will come a little
later. We're not quite done with these gentlemen;
however, Mr. Edgar, you provided us yesterday, I think,
with what I think is a very useful backdrop to this
discussion by way of your explaining the certain aspects
of the quadripartite organization and structure,
and some of the details about that that are of interest
as a foundation to our understanding of the quality

assurance program.
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Let me ask two cuestions further, one of which
you may have answered yesterday, but if you did, forgive
me.

If and when the Clinch River Plant is built
and goes into operation, at that time who will be
the owner or owners of record of the plant?

MR. EDGAR: Under the existing arrangements
wnich are described in Applicants' Exhibit 86,
the Department of Energy is the owner. The property,
the plant hardware, is owned by the United States, and
the Department of Energy is the custodian for the United
States.

Likewise, the site is transferred to the
Department of Energy from the Tennessee Valley Authority,
so it would be owned by the United States in the custody
of DOE.

Let me -- I'm speculating here, now, if
you'll allow me to draw the line here between =-- I'm
giving you existinc fact now. If the other forms of
financing come in, there may, and I can only say may,
it's speculative, there may be ownership interests in
others than the United States. That would have to be
reflected in an amendment to the application; however,
there won't be any change in control from the management

or safety standpoint.
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JUDGE LINENBERGER: OQOkay. Now, leaving that

speculative aspect aside for the moment, this DOE ownership,

Mi.. E2CAR: Well, under the existinc arrangements,

the Department of Eneray is the owner of the plant--the United

States is the owner of the plant, with custody in the U. S. ,
Department of Eneray. ;

At the end of the five-year demonstration pveriod, t
TVA has the ontion to purchase the nlant at a mutuallv anreeablg
price, so that one could have an ownershio transfer at that
point.

Cn the other hand, if that should not come to pass,
the Department of Eneragy would have the option to continue
operation or do as it pleases. It would then remain the owner.

JUDGE LIMEVEERGER: At the initiation of ovperation
of the plant, does the supervis ry or managerial role, whichever
is a better word, of Project Manacement Corvoration chanae?

MR. EDGAR: No, sir. The manacement reswonsibility
for the project 1is in the United States Devartment of Eneray
Clinch Tiver Lreecer Reactor nroject office. Some of the
employees cf the oroject office are PMC personnel, but DOE

ls the leac manager and sole manager of the project.

Pursuant to the proiect aareements, which are again

in Exl.ibit 36, the Tennessee Valley Authority woulc operate
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operations of the Clinch River Breeder Reactor plant is Mr.

Percy Brewington, who is a U. S. Department of Eneray official, |

who is the project official. He sits in Oak Ridge and has
final authority over project decision making.

Within Project Manacement Corporation, Mr. Bill

|Rolf 1is general manager. He and his personnel report to Mr.

Brewington.
JUDGE LINENBERGE%: Who does Mr. Brewinagton report
to?

MR. EDGAR: Mr. Brewingtcn reports to Mr. Joseph

| LaGrone, who is the head of the U. S. Department of Eneray,

Oak Ridge operations office.

JUDGE LINENBERGER: 1Is he an officer?

MR. EDGAR: ©No, sir.

JUDGE LINENBERGER: Well, I cuess I should be
reading more and talking less, but who is president of PMC?

MR. EDGAR: The president of PMC is Mr. Wallace B.
Bankey, who is vice chairman of Commonwealth Edison Company.
PMC is a corporation which provides perscnnel and money to
the project. PMC does not have management control! of the

project in any way, shape or form, other than its personnel

who revort to Mr. Brewington may have decision-making authority

but there is no decision-making authority there independent of

Mr. Brewinaton.

JUDGE LINENBERGER: All right. Thank you.
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BOARD EXAMINATION
5Y JUDGE LINENBERGER:
Q Well, we left off yesterday afternoon with I believe

some discussion about what you gentlemen have called OPDD and
the magic shelfful of material that comprises the OPDD, and I

believe you indicated to us that that documentation, while

supportive of and an intearal part of the so-called manaaement

policy and recuirements document, is indeed physically a

separate set nf documents, sets of which are maintained within

all of the cooperative and involved functional operaticns,
such as the A-E group, the constructor of the reactor,

manufacturer, and so forth.

The management policies and requirements document,

as well as the project status and control system documentation,

seem to me to be extremely important to the smooth running of
the quality assurance effort.

What I am leading up to is to inauire of you
gentlemen, whoever wishes to discuss th.s, what efforts have
been taken and are taken to assure that the information c.. -
tained in these documents and the operational quidelines,
communication directives, and so forth, that these things are
well known to and indoctrinated into the personnel that have
to implement these things.

It doesn't do much good to have it sittinag on a

shelf if very few people know what's in it and oo their own

e ———————————————ati]




800 626 631 »

FORM 0/ 32% REPORTERS PAPER & MFL CO

20

2

22

23

24

25

| way when they have a problem.

' assurance know that these are their auidelines, these are
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How ingrained--do the people that implement quality

their fences that constrict them?

A (Witness Hedges) The project has an audit system

participants' level, ir which the participants and the project
office audit the implementation of the MPR reguirements and ;
audit the accuracy of the PS and CS. i

Also when changes come out to the MPR, those changes |
are reviewed with all of the overatinag organizations at the

time they come out. !

A (Witness Clare) I could add to that, perhaovs.
QO Please.
A From a slightly different perspective, which is

that of a contractor organization which is responsible for
implementing the recuirements of the MPR, we prepare specific
procedures by which our oraganization will implement the

requirements of the MPR, and we éo have a formal trainina

proaram by which, throuah periodic meetinas, there is distribu-
tion of memoranda, et cetera. The employees of our organizatio
are trained in how they should operate in accordance with those
procedures. Then it is their operation in accordance with
those procedures which is audited by Mr. Hedges and others

to ensure that we in fact comply with the MPR,

VIR P I sl el BT -
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All people who are involved in the implementation

of that MPR change do receive tr2iuing.

A (WITNESS ANDERSON) Could I add a point tc this
discussion?

Q Go ahead.

A These points have kind of focused on the

taking of the MPR issued and implementing it as an
increment of the MPR, but I think very germane to the
understanding of how the project participants have, in
fact, implemented the MPR as a way of life in the project,
one has to recognize that the MPR has been with the
project for over ten years, actually, and it actually
evolved into this project =--

JUDGE MILLER: Pardon me. I think
we'll take a recess at this time. I want to find out what
this kitchen business is going on here. I'm
not going to go all day with this clattering going on.

Let's take a recess.

(Recess)

JUDGE MILLER: All right. We'll resume.

I'm sorry to have interrupted you in mid-
response. Do you want to start over with your answer,

or can you recall where you were?

WITNESS ANDERSON: Maybe I can pick up about

where we were.
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JUDGE MILLER: Fine.

WITNESS ANDERSON: The point I was trying to
make was the project MPR, the management policies
and requirements have really been with the project from
its beginning. It even had roots in an earlier project,
the FFTF project, and the kind of methodology that was
established with the management of the project. So
it came into the project and the project participants
have in fact been living with it since their entry
into the project back in the early '70s. And each of those
participants, including the project office, has
developed within their own management systems sets of
procedures that implement the policies and requirements
of the project, and all of those procedures have been
reviewed and have been found acceptable as
implementing the project's management policies and
requirements. And over the years as the design has been
accomplished and as the procurement and manufacturing
has been accomplished, there has been a rigorous audit
surveillance verification practice that's been
accomplished by both the project office and the major
contractors to verify that those procedures were being
implemented and executed in accordance with the project's

management policies and requirements.

That's been coing on, and it's really been a
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way of life. The evolving pattern of how those
requirements were establisiied and how each of the organiza-
tions put them into procedvres and executed them, oriented
their people to the establishment of them, and then
implemented them as an ongoing process.

BY JUDGE MILLER:

0 Let me get to perhaps a peripheral matter.

"hile it's been going on, all this ongoing activity,
purchasing and so forth, could somebody give us a brief
description of what's gone on, what you've bought and so
forth? We don't have much idea although we know there
have been substantial appropriations through the years.

Just give us a brief summary, if you will,
hardware and software and so on, which will enable us
to apply that to the procedures you just described.

A (WITNESS CLARE) A very major portion of the

plant design has been completed, on the order of 90
percent. Of course, the remaining 10 percent must be
completed, and as ve get into the fabrication and
construction phase, there will be modifications and
adjustments that have to be made to the design as it
exists today.

A major portion of the long-lead equipment
items have been ordered.

Q what are those, for example, the long-lead?
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A The long-lead items are those items which
take a number of years to complete the detail design,
order materials, machire material, and fabricate the
items. A prime example is the reactor vessel.

Q Y"here is the reactor vessel? TIs that on site
now?

A The reactor vessel now is in storage at the

Mount Vernon, Indiana, facility of Babcock & Wilcox.

Much of the heat transvort equipment has been
fabricated and is either nearing completion or is completed.
The other types of equipment in the plant, for example,
the instrumentation and control equipment, is
perhaps not quite so far along, since it is not as
much of a long-lead type of item, but those system
designs ar«< being completed.

Some fabrication has bequn, and, in fact, has
been completed on those items. ltuch of it is yet to be
done.

JUDCE MILLER: Tkank you.

BY JUDGE LINENBERCER:

Q Well, sir, vou stressed, and I think
properly so, that this quality assurance framework and its
functioning and the cffective functioning of it are not
matters new to the current project organization. It is

something the project has been living with for quite some
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time. Let me inquire in a belated way here with respect
to background experience, has -- to what extent, if any,
has the experience of DBA over the years in quality
assurance, especially with respect to their nuclear
plants, been reviewed for lessons to be learned or be
adopted or be critigued as how to or how not to do things?
Can any of you speak to that?

A (WITNESS ANDERSON) I can speak to it briefly.
TVA as a partner in the project did make available to
the project organization early on, in the early '70s,
its technical information in terms of its design and
manufacturing specifications for components. It did
make available its procedural information with
regarc to management systems. That was evaluated and
was reflected in the development of the project's early
on design, particularly in the balance of plant rather than
in the nuclear design itself, and that experience of
their early years was factored into the planning stages
of the project early on.

Since that time, TVA has made available

its functioning experience, both in the plants and in the
design and construction of its projects, and that
has been monitored by the project itself in terms of how
that experience has come about, and the lessons that could

have been learned from it, and factored into the project's

management system as it has evolved.
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0 Ae pretty much have been talking generalities, and

. generalities that for the most part involve relatively hiah-

level people and relatively resronsible rositions.

The news outlets, the trade journals, a variety of
publications in the last few years have highlighted a number
of what I will versonally characterize as horror stories--I

don't say that in a sense trat I know them to be true:

I say that in a sense that if they are true, they are horrible-
Y r

that involved, for instance, the cuestion of whether a welder's
qualification really means anythinag, or did somebody sian off
on a test acceptance form for him and say, "Cet to work. %e
need the job done."

Welder inspectors, it is alleged, have been
encouraced at times to pass thinos that may not be guite what
middle or upper management would like to see passed.

Cutting of corners at the field job site level has

'come back to plaaque the reputation and the pocketbooks of the

people that have been building certain other nuclear vlants.
Mr. Karr, I believe you're associated with Stone &
Webster, and if I understand correctly, they are responsible
for construction, is that correct?
A (Witness Karr) That's correct.

Q Can you comment on the kind of thing I'm talking

about to indicate why it is that Mr. Brewington, who Mr. Edgar

P
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Q I was a little interested in the basis for vyour

introductory comment that by definition Mr. Brewington should

| expect things to go better.

|
I

}

Did you have anything specific in mind there that

| caused you to say that?

A Only that in Mr. Brewinaton's position, I think,
at least as a personal opinion, 1 would expect the project to
be executed perfectly.

Q Well, those kinds of expectations are certainly
laudable. As I'm sure all of you are well aware, they require
darn hard work and attention to detail to make them come true,
but so be it.

The Board asked about, in a prior communication to
the parties, and the testimony here responds to an interest
in how various systems and components of the plant are graded
with resvect to their relevance to safety and what the implica-
tion might be of that gradinag or cateqorizina of various
parts of the facility, what the implication night be to the
quality assurance--the level of auality assurance attention
or the kind of cuality assurance prooram that is invoked to
follow those various cateqories of systems, components,
et cetera.

Now, as I say, the testimony has--I realize has
addressed this. I wanted to get specific about something,

thouah,
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If T look at the figure on paae 23 of your testimony

i

|

l

.

I seec a listing of nine--an indication that there are nine !
types of programs, and there is a discussion on the following '
pages that gives some for instance components and what type of |
program will be used to follow those components. i
Can you cite for me a document that lists and defineL

these Type 1 through 9 programs? Where, if I wanted to go

read about them, should I look? [

A You would go look in the manacement policies and i
requirements document.

0 Boy, that sounds like an awfully important document.
Everythinag is in there. But they are defined there?

A Yes, they are.

0 Where does Westinghouse, for example, look for
guidance if it has a guestion as to which QA program type
ought to apply to a particular piece of hardware that's under
their scope of work?

A Acain, they would look for auidance to the MPR for
that.

Q All right. Now, I can envisage a Westinchouse
enagineer saying, "Gee, it is obvious to me where this component

fits in the overall scheme of things, what its duty is, what

its relationship is to safety. I decree that it is a Type 2

program, and away we go. I don't need to look at the MIrR to

know that," and that may be indeecd okay.
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On the other hand, somebody above him, were he ,

‘nvolved, might make the determination, "No, Type 2 isn't acod

| enough. It ought to be Type 1."

I
What kind of checks does the system impose that |
assures that these thinags are properly cateaorized and assiqned%
a proper type of QA program? !
A (Witness Anderson) I might explain just a little
bit about how the Westinghouse designer would use this kinad
of guidance, using Westinghouse as the example.

0 Right.

A The Westinghouse procedural system does pick uo

and include this in their procedures in which they give their
guidance to their desiagners, their desian engincers, so that i
in the concept of the execution of this, the desicn engineer
would go through the system, and he would pick the program
requirements that, in his judament, were the right reguirements

He weculd write those into the specification for

his organization, and one of Ehe others would be the peovle
in the quality assurance organization that have tecknical
expertise in this technology too.

If he had doubts at the time he was actually writing |

the specification, he would consult with those quality

assurance engineering personnel too, and collectively they

would come up with the reauirements to go in the specification, |
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and ultimately the internal review cycle would include their

agreement with those.
Now, 1f the component was one of the components thati

had approval at another level, even all the way to the project

levels of the proiect would also include the evaluation of

' office, the reviews in that approval circuit at the higher i
|

those specifications by people within the guality assurance
organization.

Q All richt. Supoose some of these reviews or audits
that are coinag on--we will assume now a construction nermit
had issued and fullblown construction is under way.

Suppose some of these reviews or audits turn up

a glitch of some kind, and--an anomaly. I don't know whether
"glitch" is in the dictionary--that causes real concern about
whether there is a proper categorization, proper guality
issurance effort being undertaken, and this involves something
that's ongoing today when the problem is uncovered.

Now, what I am leading up to is where does stop
work authority reside such that if z problem that is thought
to he serious turns up, somebody can say, "Hold everythinag
until we frgure chis out, lecst we go too far, spend money
needlessly, woof it, or something"?

In other words, cetting back to some of these

various organizational figures trat appeared in the early part

0f the testimony. where does stop work authority reside?
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A (Witness Hedages) Stop work authority resicdes with
the cuality assurance manager in each of the participants'
locations, and it resides with me in the project office, as

stated in writing and signed by Mr. Brewington.
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Q So if I look at -- back to page 3 and that
box diagram of the various elements of the organization;
are you telling me, sir, then, that in each of those
boxes, as well as the top project office box, there
resides stop work authority associated with the quality
assurance =--

A (WITNESS HEDGES) That's correct.

Q -- responsibility. Okay. At the bottom
of page 20, in the answer to question 25, there is a
mention of nine levels of program requirements that have
been developed to meet the graded approach to quality
assurance. Are those nine levels of program requirements,
do they uniquely translate or relate to the nine types

of quality assurance programs?

A (WITNESS ANDERSON) Yes, that's really what
they are.
0 Okay. The accomon and unnerving experience

that is encountered frequently when a problem arises

relates to the fact that it is someplace in the

organization where a decision has got to be made, and people
ao to blueprints and P&l diagrams, and the like, and

start comparing what the paperwork says with what's

actually materializing on the job.

There is a realization that things don't
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responsible for the work itself of the current status of
that documentation. By doing those two things, and by
setting out throuch plan, policy, and procedure the
requirements for accomplishing that, we have a plan which
will, at a given tim2, provide to the users the
identification of the body of documents which currently
reflects the configuration of the plant.
Q wWell, okay.

Let's take it in just a little bit more detail.
Suppose the need for a change is identified in some
unspecified way, at this point, and that change is
approved. Maybe it is a weld specification that, for
whatever reason, somebody decided a different heat treat
is required.

Now, from the kinds of things you've told
me, I quess I feel pretty confident that in some of
the -- most of the upper levels of program management,
I would find that change after it is approved pretty
appropriately documented. I guess what I'm concerned
about is, more particularly, how does it get appropriately
down to the welder at the site?

A (WITNESS ANDERSON) With that kind of a change,

maybe I can go into a little bit more detail of just how
that would go throuah.

Q Please.
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A Like all other changes within the project,
the beginning of that change is with the engineering
change proposal that we discussed yesterday. That
particular document is a vehicle for obtaining the
approvals through the design organizations, through “he
requisite approval authorities for that; backing that
up is the project status and control system which, from
the initiation of that change proposal, carries that
as either a pending change, a change which has been
approved, or a change which has been reflected in the
base line documentation itself.

Within each of the user organizations,
procedures have been set up and have been in use for as
long as they have been on the project reacting to the MPR
requirements; that when those changes occur, procedurally,
through records management and document control systems,
those changes are distributed to the individual users
of the information concerned. So in this case, a
specification, each holder of that specification who
was holding it for use would receive the change information
through a control distribution process.

Procedurally, then, they are required to
update their information by appending the new information
to the old document, and there is an ex:ensive surveillance

and audit program conducted by the quality assurance
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organization of each of the participants to ensure
ourselves that that process is ongoing and operating
effectively.

0 Mr. Hedges and Mr. Anderson, do either of
you have anything to add to that, not necessarily with
respect to welds, but the basic topic? How does the
word get down to the working level?

A (WITNESS ANDERSON) I think in most instances
it starts with the working level, and then comes back to
the working level, or if the working level identifies
the need for.a change because there is either an orror,
a mismatch, a vaque piece of information, if that were
to occur, anyway, the need is identified at the working
level.

The working level peoplie then draft the
request for a change, and that moves through the system
and comes back to that place in the working lavel, so
that the change actually uets identified in their terms
of what they need, and goes through the change
control system and comes back to that point.

These vehicles that Mr. Karr has mentioned
are the way that the controls on the system are then
executed.

Q Well, getting back to the weld analogy,

the need for a change in, let's say, field pre/post treatment
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an extremely important role. So do red and green
traffic signals, but society has found that the signals
alone are not enough, there have got to be some laws

to make it desirable to respond to the signals,

Does the system have any kind of checks,
valances, restraints, rewards, disciplines, sanctions
for things getting out of line and away from prescribed
procedures?

A (WITNESS HEDGES) The MPR is published by
the project office, signed by the director, and it is

directive upon all project participants to follow it,

implement it by their procedures. It is == the implementation|

then, is audited through the participants' audit program
and the project office audit program.

In the event that there is noncompliance found
by either, the corrective actions system would require
a formal answer as to why and what would be done to
prevent that from occurring again.

JUDGE MILLER: Pardon me.

Let me inquire a moment, Judge Linenberger.
I think probably all of you have heard about the experiences
that various utilities at nuclear plants had with so-called
whistle-blowers, people who say that weld construction--
I'm thinking of quality control during construction,

but it can apply to other areas--whether trere are open
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lines of communication, whether there is, whether
justified or not, fear of reprisals, chilling effect.

Have you given any thoucht to responsible
management handling both the problem and the opportunity
of whistle-blowers so that maybe that should be
looked into? You may have to weed ou* those of a subjective
nature, but nevertheless, somewhere alona the
line, useful information can be derived.

Has that been given any thought at this stage?
If so, what?

WITNESS ANDERSON: The project has procedures
whereby those kinds of people with concerns--investigations
of things that are alleged by either Staff members or
others within the project, there are methods by which
that's handled, and it is given redress.

JUDGE MILLER: I'm not speaking now of the
formal aspects. I know very well that there are
rules and procedures. But I think experience has shown
in some plants, not all, but in some, that it has worked
rather .mperfectly, let us say, and that it is a problem,
we kxnow, because getting -- people, even responsible
personnel in the field in authoritative positions,
don't like to be bothered by whistle-blowers, obviously.
But there has to be some mechanism where you just
don't have it in a bock or rule somewhere, but an operation

that there is a reasonable opporturity, and that it is
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going to have to cut against, to some extent, your
official chain of command.

Now, what thought has been given to that when
you get into a construction phase or something remotely
approaching it?

A (WITNESS HEDGES) May I respond to that?

The project office has in place, as Mr.
Anderson has said, procedures which permit so-called
whistle-blowers an opportunity to express their concern
and plausible objections. We have recently been re-
evaluating that whole procedural concept to be certain
that it provides what we want to provide to a whistle-blower,
which is careful attention to whatever he or she feels
is a problem, and close it out with proper corrective
actions.

We are probably going to revise that system
somewhat, but the construction =-- constructor has in

place a system that I think it might help if he described.
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JUDGE MILLER: All ricght. I

WITNESS KARR: We have looked at that overall

situation, and in planninc for construction where many of

base, but we have instituted a proaram whereby versonnel

.

leaving the cuality assurance organization of the constructor,
ln particular, are provided with an interview as they leave |
or during their tenure with the project with the project

office quality assurance organization as well.

JUDGE MILLER: Exit interviews?

AITNESS KARR: Exactly.

JUDGE MILLER: That's a very good idea. I have
heard of that.

WITNESS KARR: We feel that with our own employees,
there may be some reluctance on their part or on their super-
visor's part to discuss an adverse situation, and that given
a third-party opportunity, to hope to utilize that to provide
a forum to air any potential arievances or problems which they
miaght not feel willingly to openly discuss with their own
UPervisors.

We have some experience with that kind of a proaram

JUDGE MILLER: That is certainly a very interestina

suggestion and certainly affirmative. Your organization should

be commended. Thank you.
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|
|

et
. the perspective of another contractor, we also have a mechanisn

|
|
|
|
|
WITNESS CLARE: If I could comment briefly from |
identified for individuals with concerns. I don't think we
use the term "whistle blowers."

JUNDGE MILLER: I will take the resvonsibility.

It is a vernacular and barely in the vocabulary, but it is
there because I had to look it up once.

WITKNESS CLARE: The mechanism we have does identify

a pathway for individuals who would prefer not to go to their
direct line management to bring safety concerns, noncomoliance
concerns, to a nuclear review committee, which has a broader
perspective on such matters and can treat them with appropriate
confidence and render judgments and he!p the individual under-
stand whether his concerns are or are not valid.

We have, of course, postings in our facilities that
identify these pathways for the individuals. We have sessions
where we help people understand how those work. As recently
|as last month, here for ovr employees in Oak Ridae we had such
a session. At that time part of the presentation included a
,vidcotape of the Westinghouse executive who was responsible
for all of our nuclear energy activities, where he reiterated
the overall Westinahouse policy that we will provide safe

designs, safe equipment that is in compliance with the

specifications, and that none of the individuals should be

concerned about reprisal for brirging forth instances where

. . - ———— . —
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corrective action needs to be taken.

JUDGE MILLER: Very well. Thank you.
BY JUDGE LINENBERGER:
Q Mr. Clare, you mentioned an important function
served by an organizational unit called a safety review

committee.

In the context of what might be going on a year or

two from now with Clinch River, there are many aspects of

safety that are going to be important, not just nuclear.
There are all kinds of things, such as on-the-job safety,
proper operation of the plant, et cetera.

To what extent can you agentlemen from your firsthand|
|

{
!

knowledge tell us about the need for and existence of some
sort of safety surveillance review and monitorinag or auditing
function in each of the seaments of this overall program?

Let's start with you, Mr. Karr. Insofar as the
constructor 1s concerned, I doubt that he worries tco much
about nuclear safety, but I suspect he worries a lot about
on-the-ijob safety and the handling of materials and ecuipment.

A (Witness Karr) Within the constructor organization,
the -afety program, on-the-job safety program is handled by

one of our organizational units, a standard working safety

program in compliance with OSHA regqulation and in compliance
with the DOE regulations.

I'm not sure what you are cetting at. I'm not sure
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|

I quite understand your guestion.
Q Well, this is indeed part of what I am cettino at,

and sticking with Stone-Webster for the moment, what kind of--

are there forms of channels of communication between those !
|
peopie at Stone & Webster worried about Clinch River and those |
|

people in Stone-Webster worried about construction quality %
assurance? Is there a formal inter-relationship, inter- |
communication channels there? ;

A I think the best way I can answer that is to state ;
that everyone within the Stone & Webster organization associate@
with the job site 1s involved, part of and governed by the j
safety reguirements, the safety program for the job itself. ;
This includes communication, information, procedures, reaquire-
ments, methodology, as well as such things as on-site safety
committees to review the safety of the work.

Now, this includes the cuality assurance unit
personnel, as well as everyone else on the job site.

0 So if you, from the quality assurance side, decide
that for the protection of certain pieces of equipment, they
must be moved, certain crane-handlinc operations need modifica-
tion, is there somebody wearing a safety hat in Stone-Webster

who says, "Hey, that may be nice for your QA guys, but it is

going to jeopardize our crane operators or our riggers, or

somethinag, 1f we follow that. Let's back up and negotiate

or see if we can't work out somethina better"? Does this kind
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of thing get formally reviewed?

A Yeg, it does. Anything to do with job-site safety

goes through our senior site safety officer, who is taxed with

the responsibility of safe workina conditions on site, reacard-

less of the source |

If we in the guality assurance unit were to propose
something, for instance an altered ricaoing procedure for a
heavy vessel, that would be reviewed by several groups to %
ensure that we weren't asking for somethina that would ultimate%y
encanger a craftsman or the ecuipment itself. :
Q That's the kind of thing I'm looking for. Do you |

|
{
gentlemen have anything to add from within your own areas of {
|

responsibility?

A (Witness Hedges) Within the project office there
1s also a member of the public safety organization who is
concerned about safety at the site. That person coordinates
very closely with the cuality assurance surveillance people
who are at the site.

I'f the guality assurance surveill ance notes some-

‘thing that appears to be unsafe, that person, the safety person,
fwould be called and asked to look at it.

Q Mr. Anderson?

A (Witness Anderson) 1 probably have nothing reallv

to add to what Mr. fledaes has said about the project office

and its pregram.

|
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Q Let's go back now to the figure that appears on paae

11, which Mr, Edagar accommodatinaly suoplied a better copy of.

I would like to hear, perhaps in different words

is that fiqure is intended to convey. Perhaps, Mr. Hedaes, I |
will start with you on this.

A (Witness Hedaes) That figure is intended to ccnvey |

three levels of control. In the case of procurement of an item,

the first level of control being that of the supplier, in which|

the supplier would have the guality assurance proaram, which |

includes quality control. |
That guality insurance program would have been

reviewed and accepted or approved by the major participant,

who is Level 2, The Level 2 major varticipant has in place

also a gquality assurance program for surveillance and audit

of the activity of the Level 1, which is the supplier, but in

addition there is a third level, which is the project office.
The project office has in place an audit and

surveillance which will entail auditinag and survéillance of

the major participant and how he is performing his function

and, in addition, the project office will, at their discretion,

go into the supplier and conduct audits and surveillance there

also.

Q On that last point, is the authority and functional ‘

|

mechanism for accomplishing what you just said, the project
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office looking within a supplier's organization to see how

well certain things are being done, is that kind of thing
 specified, called out in some document such as the MPR or,

in other words, if somebody in the project office wanted to

' ao to, let's say, Hanford, for examnle, and check on something
that's going on in fuels development, does he have to ao
through any special paperwork to do this, or does he surprise
anybody 1f he shows up at Hanford and starts poking his nose
into things and run into hostilities because he is meddling?
How does this get accomplished?

A Let's presume that Hanford in this case is under
contract to Westinghouse to perform. We would go throuah the
contractual chain, inform Westinghouse that it is our intent
to pertorm an audit or a surveillance at a particular time.
Westinghouse would then arrange it with Hanford.

Q “here is something written down that tells
West inghouse they can expect this to happen occasionally?

A It 1s in the contracts, the original contracts
signed by Westinghouse.

A (Witness Anderson) I might clarify that just a bit.

In looking at this chart, the interface relationships appearing

on the chart generally reflect the contractual relationship
that exists, and then those vehicles--there is a specification
which provides for access and arrangements and the overview

|accessibility by the covernment, by the project office, to

C— - e . i, . . i o i, = ) e Py
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JUDGE MILLER: We'll resume, please.
Judge Linenberger.
BY JUDGE LINENBERGER:
Q Well, let me just ask, is there anything more
with respect to the implications of this figure from
page 11 that we were recently discussing that any of

you gentlemen wish to comment upon?

A (WITNESS CLARE) I might add one comment.
Q Sure.
A This figure is essentially an organizational

figure of the project, and it identifies the line
responsibility for the hardware, the software, the
construction, et cetera. And it is not surprising that
the quality assurance program follows that, because,

in fact, the -- achieving the real quality is a line
function, and it is the line organization that has

the responsibility for assuring that that quality is

actually achieved during the design process, the fabrication

process, et cetera.

The quality assurance organizations which
are a part of these overall organizations have the check
and balance responsibility to audit and confirm that,
in fact, the requirements are being met.

It wasn't clear to me that that had been

explicitly stated before.
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Q I appreciate those comments, and in that same
vein, speaking of line responsibilities, perhaps for
just a few moments to probe into the consideration
of the extent to which the quality assurance
responsibilities that are implicit in everything
we have been discussing are adequately insulated from
management influence of a nature that might compromise
the ability to get the job done, as you gentlemen right
here see the need to get that job done.

I know, for example, from the witness
qualifications information supplied with this testimony,
that you, Mr. Karr, are serving in an acting capacity
right now, and I don't want to, in any way, put you on
the spot here, but human nature being what it is, that
says to me there is a potential for either your working

extra hard to make sure that it is obvious to everyone

that you're the one who should have the full stick at some

later date. The other side of that coin is that, well,
since you're in an acting capacity, maybe you shouldn't
rock the boat anywhere.
Tell me about that a little bit, if you
would, please.
A (WITNESS KARR) Okay.
First, a minor correction I thirk I should

note, in that the word "acting" in that first line needs
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to be deleted.
0 Very good.

JUDGE MILLER: Congratulations. We just
promoted you.

(Laughter)

WITNESS KARR: T don':. want to speculate on
a cause for that in view of your earlier discussion.

Laughter)

WITNESS KARR: Within each of the project
organizations, the principal contractor organizations, the
project office has required that the participating
organization provide for their review and acceptance
a charted description of the authority and the
responsibilities of the guality assurance unit within
that organizacion.

One of the key items that is involved in
that review is an identification of the independence of
the quality assurance unit from undue influence due to
cost and schedule considerations, such that before
that is accepted, each of the officers of the individual
organizations have, in fact, identified and charted
their gquality assurance organization to act in an
independent manner.

BY JUDGE LINENBERGCER:

0 Do you other gentlemen have anything to add
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here with respect to your own specific bailiwick?

A ("ITNESS HEDGES) Well, simply in the project
office, the quality assurance organization is charted,
and that chart 1is signed by Percy Brewinagton, I might
add, who =-- Percy Brewington is very familiar with the
quality assurance program, and a strong supporter of
that program. He insists that his entire staff be

supportive of the quality assurance program.

P e ——— - — — ——— .+ . . 2 S S o S ¢ S
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project organizations, and it has been very vital to the

| success of the proaram that the performing managers--that is,

~

jthe managers of enaineering and procurement and those functions

o

' in the project--have all been aedicated to and supportive of

5 | the achievement of quality in their work and the performance

o>

of the cuality assurance program as it has been identified and
7 |defined to them, as well as to supporting units of the sister

8 | organization.

9 So the attitude has been good and supportive all

10 |along from all of the management in the organization, and their
'" | involvement has been direct, and the execution of the functions

12 |assiagned to them has been very supportive.

13 Q Anythina further?
. 14 A (Witness Hedges) Ulo.
4 15 JUDGE LINENBERGER: Mr. Edogar, I have not met, nor
g '6 {do I know by sight Mr. Brewington. Has he attended any of
: 17 |these sessions?
; 18 MR. EDGAR: e has been in the hearina sessions.
g 19 |He has not appeared as a witness.
: 20 | JUDGE LINENBERGER: No. I just meant has he--
w
g ?!! MR. EDGAR: He is here in Oak Ridae, and we can
8 22{have Mr. Brewinaton come over, if you would be interested.
; 23 | JUDGE LINENBERGER: No. I wasn't looking for any-- |
: 24 MR. EDGAR: Fe has appeared before the Commissioners‘

25 leariier on in a nroceedinag, but I don't believe that he has
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made himself--or keen befcre the Board in any official capacity,
|
JUDGE LINENBERGER: Chairman Miller, I think I have %
agone as far as I feel I need to at this time.
JUDGE MILLER: Any redirect?

MR. EDGAR: One clarifying item directed to Mr.

Anderson.
CROSS EXAMINATION ON BOARD OQOUESTIONS
BY MR. EDGAR: |
Q Yesterday, Mr. Anderson, you mentioned that the !

OPDD 10 had been prepared by Westinghouse for the project office.

In regard to that, which entity had final approval authority !

of initial issuance of the document? :
A (Witness Anderson) The project office had authoritv:
approval over the overall desian description.
Q What entity must approve any changes to that OPDD 10%
A The same oraanization. The project office has
approval authority of all changes.
0 And what entity has the ultimate authority for over-
all plant desion control?
A The project office again has that authority for

the overall plant desian control.

MR. EDGAR: Thank you. No further auestions.

I would *ust note for the record that I got throuch

|
the HCDA without once fumblina over SMBDB, and now I tripped ;

on CPDD 10, sco you can't win.
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JUDGE MILLER: Anything further from the Staff?

MR. TURK: Nothing.

JUDGE MILLER: Very well. 'e will excuse the panel.

Thank you very nmuch.
Anything further from Applicants in this regard?
MR. EDGAR: No, sir. We had previcusly made the
offer, and it had been inserted in the transcript, of Exhibit
95. 1 don't think I need to re-offer it at this time.
JUDGE MILLER: I believe that that is correct.
At any rate, Exhibit 95 is in evidence and it is received.

(The document previously marked

for icdentification as Applicants

Exhibit No. 95 was received in
evidence.)

MR. ERPGAR: I will ask the Board's advice on this.
I don't think it is necessary. Mr. Turk asked whether we need
to introduce the Xerox of the chart on page 11 of Exhibit 95.
That 1s already in the record in the PSAR. I made a statement
to correlate that. It is in Exhibit 73, which has been
previously introduced.

If the Board thinks, for convenience or clarity, we
should introduce the Xerox, we can introduce that, but I think
1t is findable in the record.

JUDGE MILLER: Yes. I think the record is clear

on it, and we will have the copies for ouvr use. Thank you for

|
|
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reminding us,

Anythina further?

MR. EDGAR: No, sir.
JUDGE MILLER: Staff.
MR. TURK: As we see it, the next order of business

is for the Staff to put on its panel in response to Board

Question No. 6.

JUDGE MILLER: Yes.

MR. TUPK: Before doina so, I would like just a
moment, please.

JUDGE MILLER: Yes.

(Pause.)

MR. TURK: The Staff would call to the witness l
stand Mr. John Spraul--S-p-r-a-u-l--and Mr. Algis Ignatonis--
[-g=n=a=-t=-0=n-i=-s.

JUDGE MILLER: Will you cgentlemen stand, please,
and take the ocath?

Whereupon,
JOHN G. SPRAUL
and
ALGIS J. IGNATONIS
were called as witnesses on behalf of the NRC Staff ard, having

beer first duly sworn, were examined and testified as follows:

DIRECT EXAMINATICON

BY MR. TURK:
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| Q Gentlemen, startinag with the seat closest to the

Licensing Board, would you please state your names, titles and
by whom you are employed.
| A (#itness Spraul) My name is Joan Spraul. I am

a quality assurance engineer in the guality assurance branch

\of the Office of inspection and Enforcement of the NRC, Bethesda.

A (Witness Ignatonis) My name is Algis Ignatonis.
|

I am a project engineer for the Region II office, NRC. :
|

| Q Have you gentlemen prepared statements of profession*l
qualifications for use in the proceeding?

A (Witness Spraul) 1 have.

l A (Witness Ignatonis) Yes, I have.

MR. TURK: For the record, let me note that I have

distributed two copies to the Licensing Board members, one to
each, three copies to the reporter and a copy to Applicants'
counsel of NRC Staff Exhibit No. 44. That exhibit is entitled,
"NRC Staff Testimony of John G. Spraul and Alagis J. Ignatonis
on Board Question 6 Concerning Quality Assurance."
EY MR. TURK:

Q Gentlemen, I would ask you to turn to NRC Staff

Exhibit 44, and indicate whether your statements of professional

l

gqualifications are contained therein.

A (Witness Spraul) Yes, it is.
A (Witness Ignatonis) VYes. it is.
Q Is NRC Staff Exhibit No. 44 a copy of your written
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

UNITED STATES DEPARTMENT OF ENERGY
PROJECT MANAGEMENT CORPORATTON
TENNESSEE VALLEY AUTHORITY

Docket No. 50-537

S S St St St St

(Clinch River Breeder keactor Plant

NRC STAFF TESTIMONY OF oOHN G. SPRAUL AND ALGIS J. IGNATONIS
ON_BOARD QUESTION 6 CONCERNING QUALITY ASSURANCE

01. Please state your names, by whom are you employed and the
nature of your responsibilities regarding Clinch River Breeder
Reactor ("CRBR")?

Al. My name is John G, Spraul. I am a Quality Assurance Engineer
(Nuclear) in the Quality Assurance (QA) Branch of the Office of
Inspection and Enforcement, U.S. Nuclear Regulatory Commission., I
reviewed and evaluated the OA programs of the CRBR Applicants and

their principal contractors.

My name is Algis J. Ignatonis. 1 am a Project Engineer for the
Region IT office of the U. S. Nuclear Regulatory Commission. 1 am
responsible for inspectinn activities at CRBR, and have assisted in

the development of the inspection program for CRBR.

02. Gentlemen, have you prepared a statement of professional qualifica-
tions?
A2. Yes. Copies of our professional qualifications statements are

attached to this testimony.
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What is the purpose of your : 2stimony?
My testimony addresses the concern raised by the Atomic Safety and
Licensing Board ("Board") in Board Quest.on 6, which states as

follows:

The SER discussion of quality seems to emphasize quality
assurance and the various separate contractor organiza-
tions that will implement it. Does the staff consider
that OC responsibilities and activities are separate
from QA or an integral part thereof? The staff is
requested to discuss its answer to this question and to
explain briefly how it will monitor QA and QC efforts
for adequacy.

Please define the terms "quality assurance" and "quality control",

Appendix B provides the following definitions:
As used in this appendix, "quality assurance" comprises all
those planned and systematic actions necessary to provide
adequate confidence that a structure, system, or component will
perform satisfactorily in service. Quality assurance includes
quality controi, which comprises those quality assurance
actions related to the physical characteristics of a material,
structure, component, or system which provide a means to
control the quality of the material, structure, component, or
system to predetermined requirements.

Does the Staff consider QC responsibilities and activities to be an

integral part of QA?

Yes. This is consistent with the Introduction to Appendix B, quoted

above, which states: "Quality assurance includes quality

control, . . ."

Is the QC function treated as an integral part of the QA programs of
the CRBR Applicants and their principal subcontractors?

Yes. The QA programs for CRBR are described in Section 17 of the
CRBR Preliminary Safety Analysis Report ("PSAR"). As set forth in



07.

A7.

" e

the PSAR, the Applicants and their principal contractors are either
directly responsible for QC functions and activities, or have ade-
quate controls over QC functions and activities, to assure that they
are properly performed. The Staff's evaluation of the adequacy of
the CRBR OA and QC commitments is set forth in Section 17 of the
CRBR Safety Evaluation Report ("SER")( NUREG-0968, March 1983).

Will the Staff monitcr QA and OC activities throughout the
construction of CRBR?

Yes. In this regard, it should be noted that QA/QC is the
responsibility of the Applicants; the Staff's QA/QC responsibility
is to review the Applicants' QA/QC plan and to audit its implemen-
tation. In order to monitor QA and QC efforts for adequacy, the
Staff is developing a construction inspection program for the CRBR.
The program will be based on the Staff's IE Manual for construction
fnspection of iiint water reactors, modified as necessary to be
appropriate for the CRBR. Staff inspection procedures have been
developed for the pre-construction permit ("CP") phase of the work,
with inspections starting in the first half of 1983. (The Staff
performed a number of CRBR inspections during 1976-1977.) Upcoming
Staff inspections will be "after-the-fact" inspections concerning
design and manufacturing of completed components and equipment, and
the storage of those components and equipment. The Staff expects
that these inspections will involve reviews of documentation by
Applicants and their contractors as to procedures, inspection and

test reports, manufacturing data, "shop travelers", design review



8763

- -

reports, specifications, drawings and other such records. Subse-
quent Staff inspections will focus on site preparation, Applicants’
site surveillance program, foundations, environmental protection,
and subsequent activities as work progresses. The Staff will also
inspect fuel fabrication activities. Further information concerning
the Staff's QA/OC inspection program is set forth in Section 17.5 of
the CRBR SER,



JOHN G. SPRAUL

QUALITY ASSURANCE BRANCH
OFFICE OF INSPECTION AND ENFORCEMENT

I am a Quality Assurance Engineer in the Quality Assurance Branch in the
Office of Inspection and Enforcement, U.S. Nuclear Regulatory Commission.
In this position, I am responsible for the review and evaluation of appli-
cants' descriptions of quality assurance programs proposed for the design,
construction, and operation of nuclear power plants as assigned to me.

I veceived a Bachelor of Chemical Engineering degree from the Georgia
Institute of Technology in 1951, 1In 1971, I completed the requirements
for the Professional Designation in Quality Control at the Uriversity of
California, Los Angeles. My nuclear experience prior to jeining the NRC
includes 2 years of engineering work in gaseous diffusion with the Good-
year Atomic Corporation and 12 years of nuclear fuel and nuclear power
plant component design, manufacture, and testing with the Atomics Inter-
national Division of Rockwell International. My quality assurance
experience prior to joining the NRC includes 2 years as Chief Inspector
and 4 years as Director of Quality Assurance at Atomic International,
where I was responsible for managing the entire quality assurance
program,

[ joined the Quality Assurance Branch of the NRC in 1974. Since joining
the KRC, I have reviewed the quality assurance program descriptions for
design and construction reports on quality assurance submitted by
utilities, architect-engineers, NSS suppliers, and constructors.

I am a member of the American Nuclear Society and a senior member of
the American Society for Quality Control. 1In 1972, I was certified

as a Quality Engineer by the American Society for Quality Control.

This certification has been renewed to cofer the 1983-1985 time period.
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PROFESSTANAL QUALTFICATIONS
ALGIS J. IGNATONIS

My name is Algis J. Ignatonis. I am employed by the U. S. Nuclear Regu-

latory Commission, Region 11, as a Project Engineer.

My primary assignment as a Project Engineer is to perform inspections of
nuclear power reactor facilities during the construction, startup and
operational phases. My duties include the review and evaluation of appli-
cant and license management and their organization; implementation of
procedures and practices and their effect on the safety of plant opera-
tion; and compliance with licensed conditions, rules, orders, and reguia-
tions. This responsibility includes the auditing of licensees' and appli-
cants' quality assurance programs for the construction and operation of
their nuclear power plants. 1 coordinate the inspection efforts of resi-
dent and region-based inspectors and consultants for assigned and special

inspections,

In my present assignment as project engineer, I am responsible for inspec-
tion activities at four nuclear power plant sites (7 reactors), including
‘he Clinch River Breeder Reactor (CRBR). Five units are operational and
two are under construction (not including the CRBR). 1 have assisted in

the development of the inspection program for CRBR.
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‘ Also, during my current assignment I have had dual responsibilities
through April 1983 as an Acting Section Chief.

[ have been employed with the Nuclear Regulatory Commission since

September 1974, My major duties performed during this tenure are as

follows:
October 1980 Senior Resident Inspector at Turkey Point.
to
August 1981
April 1979 Detailed to the Three Mile Island Technical
to Support Task Force as a Senior Reactor Engineer
September 1980 following the March 28, 1979 accident. Respon-

sibilities included: (1) analysis of plant
conditions and proposed changes in system design
or operation mode; (2) review of standard opera-
ting procedures, emergency procedures, and
Technical Specification Surveillance proce-
dures; and (3) design review of plant modifica-

. tions for maintaining reactor coolant system
pressure and core cooling, containment cleanup,
and recovery operations.

March 1978 Performed reactor systems plant reviews for
to the Grand Gulf, Susquehanna, and WNP-2 OL
April 1979 applications. In addition, I participated in

the Svstematic Evaluation Program, reviewing
older vintage design plants, in particular the
Palisades plant and San Onofre Unit 1. Also, I
performed primary review and coordinated staff
review on the generic safety issue of reactor
coolant pump overspeed following a loss-of-
coolant accident.

March 1977 Performed similar work as stated above, except
to plant reviews included the Sundesert Nuclear
March 1978 Plant (CP application) and the Fast Flux Test

Facility (OL application).

Served on the Power Burst Facility Program
(fuel research) review group representing
NRR's viewpoint for reactor syster licensing
needs in research.
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September 1974 Reviewed GESSAR and Hartsville PSAR applications
to and plant reloads. Also, served as the princi
March 1977 pal reviewer for the GE GETAB application to
licensed operating plants, and CP and OL
applications,
Prior to my employment with the Nuclear Regulatory Commission I was
employed by NASA, Marshall Space Flight Center for eight years. My
duties included performance n¥ technical investigations in the analysis
and support testing of environmental control and 1ife support systems
for Skylab, Apollo, and Saturn 1B/V Instrument units. 1 reviewed
contractor work engaged in design, development, manufacture, and testing

of environmental control hardware. 1 was extensively involved in

testing of equipment.

I graduated from I11inois Institute of Technology, Chicago, I11inois, in

1965 with the degree of Bachelor of Science in Mechanical Engineering.

[n 1974 | graduated from University of Alabama in Huntsville, Alabama
with the degree of Master of Science. 1 have also taken graduate courses
in reactor safety and nuclear reactor theory at the Catholic University
in Washington, D.C., and have successfully completed appropriate NRC

inspector training courses.

I am a member of the American Society of Mechnical Engineers.’




j=9-1

FORM OR 325 REPORTEARS PAPER 8 WFG CO  BOU 826 613 )

20

2!

22

23

8768

MR. TURK: At this time the panel is available
for Board questioning and cross-examination.
JUDGE MILLER: Any cross-examination, Mr.
Edgar?
MR. EDGAR: No questions.
JUDGE HAND: Yes, I have a question.
BCARD EXAMINATION
BY JUDCGE HAND:
Q On page 3 at the very bottom of the paage,
there is a quote around the word "shop travelers,"
and I don't know what "shop travelers" are.
A (WITNESS SPRAUL) That is a document that is
prepared by the organization that is manufacturing
an item which says in stepwise order who does what,
And then as it goes with the piece of hardware, then
it is signed off by the person that does a particular step,
so that a manufacturing process is followed through
logicelly, and the documentation is there and it is
machined, welded, inspected, whatever, sten by step.
And the traveler accompanies the hardware through the
shop, and we call it a shop traveler.
Q Does that stay with that piece of hardware
right to the point of where it is installed in the plant?
A t would stay with the piece of hariware

through the manufactur ng process, and then it would become
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part of the personal record of the manufacturing process
for that piece of hardware.

It would not normally be shipped with
the part to the plant, no, sir.

Q When a part gets to the plant and somebody
wants to know about its origin, how do they trace it
backward, then, to the manufacturer?

A There is normally a certificate of conformance
that comes with it, a copy of the purchase order, a copy
of the specification that has been met and drawings that
have been met accompany the hardware.

Q So, it 1s possible to go back to the
original specifications and the checking and fabrication
that were involved?

A Yes, sir.

Q And one other very general gquestion. With
a project as large and as complex as the Clinch River
Breeder Reactor, how many Staff does NRC presume it will
devote to the quality assurance-quality control activity
through the construction period?

A (WITNESS IGNATONIS) Speaking for the region
involving our inspections, it is hard for me to pinpoint
the number, but I would say that we in Region 2, as well
as -- we expect some members from Region 4 to participate,
and 1'd probably be talking about a number of -- I'd

say about maybe in the order of 20 inspectors, or so.
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Q And these 20 inspectors would probably be
on site?
A No, sir. Assuming that the Clinch River

Breeder gets a CP and construction starts, we'll have

a resident inspector that will be on site -- we would
expect to have a resident probably within 70 days of

the time construction starte. Other than that, we would
have regional and specialist inspectors come in for
separate inspections,

Q People would come and go to the site?

A Yes, sir, not only the site, but also the
differen. vendors.

Q For that single resident inspector, if that's
what it turns out to be, does he sit in his office all
day, or is he in fact out --

A He is supposed to be performing inspections
most of the time.

Q He's trying to keep track of what's going cn?

A The inspector at the site of construction,
he would be a specialist; he may be a metallurgist. He
is an experienced inspector. He's qualified in concrete
pour and materials, and anytime he would have a question
he would contact the region for a specialist's advice

as well.

For example, if it has to do with welding,
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and he's rot familiar, he would call one of the

specialists that would be knowledgeable in nondestructive
examination, as an example.

Q Ordinarily, would there be a single
resident inspector, a single person in that position
throughout the full construction?

A Yes, sir.

Q So that if he were, in fact, a metallurgist,
or something, he would seek advice when they came to
electrical matters?

A Yes. We do have region-based inspectors
in -- specialists of electrical inspections and
instrumentation and controel.

Q In its inspections program, does NRC see
every piece of paper that relates to the program's
quality assurance and quality control activity, or is it
a selected picking here and there?

A We selectively examine =-- we.l, I should
say at random we would pick a number of procedures of
quality assurance to review on a periodic basis, different
inspections.

JUDGE MILLER: You're going to have to talk
louder.
WITNESS IGNATONIS: I do maintain copies, also,

of the project office as well as the different participants




800 626 63 )

FoMM OR 325 REPURTERS FPAPER & mFG CO

20

21

22

24

25

8772

in the project, their QA manuals, and it is a control copy
where they can reference it in my office as well as
when they go out in the field.
Q You use the word "random." 1Is there any
basis for that randomness? Is it a selected randomness?
A It is sort of a select randomness. They'll
go cut there, for example, in recent inspections that
we have been performing, once we come out to the site,
we'll have an entrance visit with the Applicant,
telling that we want to inspect these particular procedures
ln our reguest area, and maybe identify a dczen or so, just
pick and go through them.

Q Is there any legal basis for -- perhaps you

'can't answer this -- but do the NRC requlations require

anything specific in the matter of quality assurance
and quality control on the part of NRC?
A (WITNESS SPRAUL) That would be in Appendix A,

seneral Design Criteria 1, that require a quality

assurance program from the Applicant, and we require basically

what has becen submitted in the PSAR regarding a description
of their quality assurance program, and whether we have

the commitments we look for in the PSAR, then it is up

to the Applicant and his principal contractors, if you will,
to meet those commitments, and the NRC is authorized to

inspect and verify whether or not those commitments are
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being met, and to take appropriate actions if it is found
that they are not being met.

Q Does NRC approach its surveillance QA/QC
activities for the different parts of a plant quite
differently? 1Is it more interested in certain parts
than other parts?

A (WITNESS IGNATONIS) 1If I can ask, there is
another member here who is not on the panel, who would
be more qualified to answer this question, Virgil Brownlee.

JUDGE HAND: Well, I'd like some sort of
an answer.

JUDGE MILLER: Yes, I think we better
call for the gentleman who can assist in answering this
line of inquiry.

MR. TURK: May we have a moment's pause,
please?

JUDGE MILLER: Yes.

(Discussion off the record)

MR. TURK: Mr. Chairman, the other member
of the panel has indicated to me off the record that he
is capable of responding to the guestion.

JUDGE MILLER: Well, since the record reflects
that there is some suggestion to the Board that another
gentleman who 1s here and capable of being called

forward could shed light, I think the record will look
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better if we have him come forward.
Come forward, sir.
Whereupon,
VIRGIL BROWNLEE
was called as a witness on behalf of the NRC Staff, and

being first duly sworn, was examined and testified as

follows:
BOAKD EXAMINATION
BY JUDGE MILLER:
Q Give us your name and address, and how you

fit into the picture in terms of the panel,
and we'll proceed.

A (WITNESS BROWNLEE) Virgil L. Brownlee,
B-r-o-w-n-l-e-e. I'm employed out of Region 2
with the AEC-NRC since 1969, in the capacity of either
principal inspector or section chief.

I work with most of the utilities in the
southeast part of the United States primarily in
construction -- design, engineering and construction
and operation.

Q Fine. And could you just tell us your
professional and educational background.

A [ basically came through the military

nuclear programs. Upon leaving those programs, I came to

the Commission in 1969.
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0 Very well.
Now, what was the question?
BY JUDGE HAND:
0 Mr. Brownlee, the Clinch River Breeder Reactor

Plant has everything from a color scheme, I suppose,
and some landscaping, to some pretty vital equipment
that's involved in the nuclear steam supply system,
and all of the bits and pieces to handle the fuel, and
I just wondered, from NRC's position, how it handles
its guality assurance-quality control program with that
tremendous spectrum of things sitting there in
front of it?
Do you just pay a lot of attention to the
color of the building? Do you fuss about that?
A The Licensee is required to establish
what his safety-related systems, structures, and components
are, and over the years, the IE, inspection and enforcement =--
JUDGE MILLER: Inspection and enforcement is
what is referred to sometimes as IE or I&E.
WITNESS BROWNLEE: -- has developed an
extensive inspector program.
Now, that program is primarily directed to
the safety-related-type equipment, structures, and
components. There are other matters that we get into,

though, Dbut primarily that program is for safety-related.
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The other area is important to safety aspects.
We do look into those matters, but primarily, our concern
18 going to be on the safety-related systems.

Those are identified in the preliminary
safety analysis report. That program that we
implemented is primarily started with the Licensee even
before he submits his application, and we have our manage-
ment meetings, establish our contacts, do early design
and procurement-type audits against submitted or
tendered application.

Much of this was done in our period back in

JUDGE MILLER: On Clinch River?

WITNESS BROWNLEE: Yes.

JUDGE MILLER: Okay.

WITNESS BROWNLEE: From that point, as they
get closer towards the construction permit, we have
looked at vendor activities, the Licensee's activities
relative to the implementation of this overall QA program
now. We have this year alone, I think, up to about
eight or nine inspections on this particular facility
relative to his overall QA program implementation.

JUDGE MILLER: Where did those inspections

take place?

WITNESS BROWNLEE: We have been here.
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JUDGE MILLER: "Fere" meaning?

WITNESS BROWNLEE: Oak Ridge. Both on the
site and at the project offices.

We have accompanied them to meetings in
San Jose, G.E.

We've been to ETEC test tacilities where the
pumps, steam generators are being tested.

JUDGE MILLER: Where are they located? You
may have mentioned it. |

WITNESS BROWNLEE: Los Angeles.

JUDGE MILLER: Okay.

WITNESS BROWNLEE: As late as last week, we
had one of our engineers, our quality assurance engineers,
accompany Westinghouse to a Babcock & Wilcox facility.
Those types of activities are what we are involved in out
of Region 2.

As we draw closer now and towards that
construction permit, we come from an overall general
viewpoint.

Now we are goina to get specific, depending
on the activities as that project goes on. We'll be looking
at the civil area up front, and what I'm about to explain
is going to be applicable to mechanical, electrical,
instrumentation control.

JUDGE MILLER: Slow down.
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WITNESS BROWNLEE: But let me explain how we
zero in on those specific construction activities,
and let me use this front-end civil work.

Prior to =-- before they get that civil
construction permit, we will have had some of our
geologists out there. They have already been hece. We
will have our civil engineer. We will have our QA men.
They will look at that QA program in the area of the civil
work. Then our discipline engineers are going toc look
at those procedures that are in place for the control
network. They're going to look at that plant and its
certification.

They're going to look at the materials
procurement. They're going to look at the laboratory.
They're going to look at the staffing.

JUDGE MILLER: The what?

WITNESS BROWNLEE: The staffing. The quality
assurance people, their activities. They're coing to
look at the quality control people, their certifications,
their knowledge. They'll look at enagineering for
adequate support. Ané basically, we come to the conclusion
that they have got the wherewithal to do that business.

We hope to look at it in-depth up to maybe
up to six months, and we do come up with a position from

the regional office that they have the wherewithal to do
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. I | that job, and that is a concession from our quality
2 | assurance group, and also from our engineering support
3 group, using our discipline engineers and our quality
4 assurance engineers to arrive at that conclusion.
5 | Those are on site inspections, and
those are dealing with the people that are doing the job.

BY JUDGE HAND:

Q What if you decided, in your shop, that the
9 | quality of the people was less than you felt desirable?
10 | A (WITNESS BROWNLEE) Mr. Brewington would know

that by Friday.

~

Q Do you have any absolute control over that?

Can you stop the project based on such a =--

F N

A We have that authority in the region.
L 15 | Q You provided a very, very useful and helpful
g la! answer, as far as my understanding of it.
i 17 | A That was just the front end, but I never told

8 | yéu how we selected yet.

19 | Q You didn't tell me what?

20! A You asked before how we select.

20 Q Yes. ¢

22 A And the randomness, I think, is what got us

into this. Subseauent to this front-end determination

FORM OR 32% REPORTEWS PAPER & MFG CO

that the wherewithal is there between the Licensee and

i ; : ;
2*; his contractors, we're going to do unannounced inspections.
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the Licensee vigorously looked into it, and at the
front end of the job identified they had problems, yes.

Q Well, the news certainly is at the other end,
it's after things are constructed.

A We have been very fortunate in this region.
We have not been in that group yet.

Q Is that gcod fortune or good work?

A We like to look at it one way.

JUDGE MILLER: £ince we are going to hold

you responsible, we'll give you the credit where the
credit is due.

JUDGE HAND: Thank you, Mr. Brownlee.

JUDGE MILLER: I have just a few guestions before

we turn it over to Judge Linenberger.

I can see from your experience that you have
been riaght down in the firing line when some of
these problems have arisen in the various plants, Mr.
Brownlee. And you may have heard some questions that
I asked previously concerning so-called whistle-blowers,
or persons, employees, or inspectors of various types
who have problems.

I'm aware that some of those may just simply
be disgruntled persons who are unhappy with the
way they are being treated for reasons having nothing to

do with safety, but then on the other end of the spectrum,
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there could well be some matters which are certainly

worthy of an in-depth investigation, let's say, certain

types of things and appropriate remedies being invoked.

Could you just describe to us how NRC,

from your point of view, inspection and enforcement, would

correlate with the description that we have had from

other witnesses as to the procedures to be adopted

on complaints of various kinds? And I'm thinking

particularly now of those that are at least somewhat

substantive in character and having in mind such things

as readiness of access by more independent people

than immediate superiors, chilling impacts--the nature

of these investigations by not only your office, but others.
A If I generally can characterize what I've

seen in the past, and how we have tried to work in the

regional office with the Licensee on this =--
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BY JUDGE MILLER:

0 And how will you do this with Clinch River, drawina
upon your experience and focusing upon the Clinch River plant?

A (Witness Brownlee) What we have done-- Of course,
there is a reaular NRC form that is to be posted by particularl
your craft gates, the different entries and on different
bulletin boards. We have asked the licensees, and have
excellent response, if they would also post a letter that our
resident inspector ard aiso our regional office has available
on a direct charge basis=--

Q What I am interested in are the realities of the
situation in the field as we have seen them in other plants,
as distinauished from the formalism--and I recognize that all
you have said is true and correct, but nonetheless, to somebody]
in the field with a problem he or she deems to be of
significance, how is he or she going to be assured that it
1s considered on the merits and not just sloughed over by
formalisms? We had an example a while ago where I quess it
was a Stone & Webster organization who had considered the use
of exit interviews by independent persons in order to alean
information. That kind of tning, I believe, is what I am
really directing your attention to, reality rather than
formalism.

A There are other examples I have seen where

contractors have actually posted their own notification to
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| |
. 1 | the personnel on different bulletin boards and at access !
{ |
2 ! points.
|
3 Q Posting notification is areat, but then what if

! |
? l

4| the guy who says somethinqg gets fired? I am tryinag to aet :

s | you off of that formalism to reality. I can cite you situations
o; where posting was significant and admirable, but it was not |
7| reality.

8 A Well, I guess I have not dealt with that particular |
9 | problem. |
10 | Q Well, would someone within your organization be

11 | prepared to start thinking about it in terms of this particulad
|

12 | plant as we proceed along with the licensing? f

13 | A Yes, yes.
. 14 Q Has there been some effort to do so, that you can
) 15 | identify?
g 16 A At this particular time we have not.
§ 17 Q Is it your belief or understanding that the Nuclear
g IB' Requlatory arm, which is responsible--or arms. There may be
; 19 | some new ones, the Office of Investigation and that--are
g 20 | considering the matter and will come up with some appropriate
5 2! | procedures? 1Is that your understanding?
; 22 | A Yes, we will dc that.
: 23 Q Okay.
. 24 A (Witness Ignatonis) Algis Ignatonis again. 1

25 | would also like to mention that we also do instruct our
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inspectors to be sensitive to this issue. We dc have a coursef
|

that's covered in the regqgion. It is offered to all inspectors,

and it is called "Fundamentals of an Inspection."” One area

that we talk about are allegations, and we ask thew to be ,

sensitive. Even if it is a perceived allegation, they should ,
inform their management.

‘

Q Yes. That's the kind of thing that I hope that you |

will be paying attention to as this program evolves. I take

it that steps are being taken, both to consider the problems

and to consider also what affirmative things can be done and
information gleaned, is that correct?

A Yes.

JUDGE MILLER: Okay. All right.
BY JUDGE LINENBERGER:

Q Mr. Brownlee, you were speaking a moment ago about
what you termed an upfront assessment of whether an applicant
has at least the threshold wherewithal to step in as construc-
tion beginy and adequately carry out his responsibilities as
the Commission would like to see them carried out.

Now, has such a determination been made with effect
to the Clinch River project?

A (Witness Brownlee) Our inspections up to date
now have--we have no reason to helieve that they do not have

the wherewithal to do it. I have planned and made arranqement%

in the period of October and November to further inspect those |
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of the resident inspector to advise the region that next week
somebody 1s going to be doing something on weldina, and he

wants the help of an inspector with welding background, or how

dces this work?
A (Witness Ignatonis) Yes, sir. We normally do
work in thec way you just said.
The resident inspector, when he is on site,
follows very closely all the activities that are taking place. |
If he feels that he needs some assistance with a specialist
from the region, like you mentioned--for example, if it is

conducting UT examinations --he will call what we call the

project enainecr. For example, I will be the project enqineer{
He will tell him that he needs some assistance or talk directly
witn one of the specialists and tell him that the licensee
is ready to perform such an installation. "We need your help
out there," and we try to accommocdate that.
We have free-flowing information. I talk to th

residents almost on a daily basis.

Q Your statement of-- Excuse me.

A I would also like to add that we also routinely,
the specialists, work on completing their inspection modules.
We have a certain module assioned for all inspectors to perform,

and they will call me and ask what the status, where it stands

for them to go out to inspect. They will perform a similar

inspection.
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Q Your statement of guvalifications was modified to
make the point that your responsibility does not include the
Clinch River Breeder Reactor site. Is this something that
you anticipate will change with time, or are you filling in
for somebody who will have that responsibility?

A I believe it was a clarification that was meant to
be made that I'm really responsible for seven--I mean for
eight reactors, which includes the Clinch River Breeder. I
will continue with that, following the project engineering
duties.

0 Oh, I understand that. Okay, fine.

Mr. Spraul, the kinds of things we have heard so
far and many of the things we have read in this testimony
would indicate to me that with competent and aggressive
on-the-toes people in the field, there may not be a continuing
day-to-day need for you to get into the act.

Now, perhavs I view life too simply here. Can you
speak a little bit about your role, and these kinds of things?

A (Witness Spraul) Yes. Once the CP is issued, my
role drops to essentially nothing until the FSAR is submitted,
at which time I or one of my colleaaues would review the QA
proaram for the operations phase, just as we have done for
the desian and construction phase. -

I am in contact-- 1If guestions come up, I'm

available, if auestions come up from the region as to specific |

e v——
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this year and to now, just briefly tell you.

We had specifically nine inspections performed.

They were primarily in the QA program implementation of desian

and procurement activities. They were in documentation review

such as project office management policies and reguirements

documentation, which has been talked about for some time.

8791 }

We also reviewed project office procedures, project |

office QA manuals, including the participant QA manuals.

We reviewed the quality records and work activitiesl

of site preparation. We had a geologist out there at the
site.

We reviewed also the audits that were conducted

by the project office, as well as the lead reactor manufacturer

We have accompanied the project office when they
were performing their audits, and we locked at how the audit
was being performed by the oroject office as well as the lead
reactor manufacturer, and we looked at the eaquipment storace.

We recently have let a contract out with EG&G to
assist us in evaluating the Applicants' overall effectiveness
of design controls that are consistent with 10 CFR Part 50,
Apvpendix B, and basically what we are looking for is an
evaluation which ie going to include the review of the lead
reactor manufacturer, or Westinghouse, of design control

activities with other--

JUDGE MILLER: You are going a little fast, a littla

\

{

|
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slow, and you are not looking at the microphone.

A (*"itness Ignatonis) What we want to look at with
the team from EG&G is to help us 28sist inspect how the
desian interface works between the lead reactor manufacturer,
the reactcr manufacturer ancd the vendor. What we will do is
select subsystems or components and follow through all the
paperwork and see how effective the configuration management
is,

This work has already started, and we expect *o
complete it by October of this year.

Q You mentioned contracting with EG&G to assist you.
Does that action of bringing in contract assistance represent
somethino that's a routine practice with LWR projects, or is
this a first-time kind of thing because of the comvlexities of
Clinch River?

A This is a first time, the first time we are doing
this. We do not normally do this routinely with light water

reactors.,
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. ] BY JUDGE LINENBERGER:
2 Q Can you give us examples of -- any other
3{ examples of things that you're doing with and for and
Ai about Clinch River that are different from your normal
5' approach to life with light water plants?
5 A (WITNESS IGNATONIS) I'm trying to think here.

7 I cannot probably give a specific example. We are dealing

H with Region 4 that specializes in vendor inspections about

9 the complexity as we see it, and we are asking for

10 their assistance, also. But other than that, I cannot
i comment.
12 0 Well, let me ask one specific.

Early on, you indicated that you have an

.

available cadre of perhaps as many as 20 inspectors,
I assume, not all full time on Clinch River, but
available as needed to assist with Clinch River.

Z Now, is that a larger number on Clinch River
18 I than would normally be used on a -- in an LWR effort?

; A I've been advised that our resources, since
20 construction is slowing down in other areas of
Pl light water reactors, that we could really significantly
22 | have quite a few more rescurces, maybe we can even go to

23 | 50 inspectors and concentrate on the Clinch River area.

FORM OR 32% SEPORTERS PAFER & MFG CO 800 826 63 1)

24 Q Well, okay. Now, that's something external

25 | that makes -- maybe makes your life a little simpler,
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. but I'm looking for examples of things that NRC is

| consciously, if indeed there are any, I'm not meaning to

3| infer that there must be some -- but looking to

4@ see whether there are “hings that NRC is taking the

5 initiative to do with respect to staffing, nature of

inspections, nature of statistical sampling, or whatever,

that's different with respect to Clinch River than your

8 | routine approach to life with light water reactors.

9 And I guess I'll strike the word "routine," because I'm

10 sure your life isn't routine at all.

" | A (WITNESS BROWNLEE) I think one major area

12 | that's been overlooked, and we're working closely with the

'3 | NRR project ofiice, and the particular areas of concern

&

they might have, and we are reviewing -- and I just
15 | happen to have the document here that was mailed,

this is our inspection plan for Clinch River which is apart

800 626 611 3
o>

17 from the light water reactor program, although it is the

18 light water reactor program. But we are evaluating manual
19 | chapter for manual chapter its applicability to life

20 | at the Clinch River project.

| The concerns that are generated as time goes
22 | by, and those that are being identified, are being

23| folded 1into our light water program to see if we need

FORM OR 2% MEPORTERS PAPER 8 MFG CO
L

24 | significant changes. 1Is that the type of things you're

25 | alluding to?
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Q Yes, indeed.

A Well, we have got an extensive number of
manhours already poured into it. This has been
reviewed and accepted by NRR. We have some commitment
dates like September 30th, and so on, that we have got to
have back to them. And I refer to like front-end
work, that first six months o. work, by September 30th
I'1ll have back to them what manual chapters relative to
that civil work going on that require significant changes
from the light water program with those special concerns
that we know at that time.

Q Who is NRR?

A This is Mr. King, Clinch River Breeder Reactor

Project Office, Nuclear Regulatory Regulation Program Office.

) All right.
A I've got a term problem here.
Q There is an NRC headquarters organization

known as NRR, and I wondered to whom you were referring.
A Mr. King's group there.
MR. TURK: For the record, maybe I can clarify.
The NRR acronym stands for the Office of
Nuclear Reactor Regulation at tne NRC. NRR has set up
a distinct suboffice, if I may use that term, which is
the Clinch River Breeder Reactor Project Office.

Mr. Thomas King, sitting next to me at the table,
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is the safety -- I guess, chief of the safety review
team at the CRBR project office, within the office
of Nuclear Reactor Regulation.
JUDGE LINENBERGER: Thank you very much.
WITNESS BROWNLEE: I think there has been a
lot of work already progressed in the process, and will
continue throughout construction relative to the
special attributes to the Clinch River Breeder Reactor
and our inspection and enforcement program.
JUDGE MILLER: Any redirect, Mr. Turk?
MR. TURK: Very briefly.
JUDGE MILLER: Sure.
CROSS-EXAMINATION ON BOARD QUESTIONS
BY MR. TURK: v
Q I don't recall if Mr. Brownlee stated his
precise title. 1I'd like to ask him to do that for the
record, and also I'd like to ask that following the close
of the hearing session, the Staff be permitted to
fcrward as an exhibit to be included in the record a copy
of Mr. Brownlee's statement of professional qualifications.
JUDGE MILLER: Yes, you may do so. What
will that exhibit number be? 472
MR. TURK: I believe that will be 47.
JUDCE MILLER: All right. Leave is granted

to submit as Staff's Exhibit 47 the qualifications cf




j=11-5

FURM OR 32% REPORTERS PAPER & MFG CO 800 828 631 5

24

25

SO,

8797

Mr. Brownlee, and that may bhe done by =-- do you
want to do that by mail?

MR. TURK: Yes.

JUDGE MILLER: That will be done by mail,
and it will be recarded as being incorporated into our
record.

Proceed.

BY MR. TURK:

Q 1'd like to ask Mr. Brownlee for the record

at this point to state his precise current title.

A (WITNESS BROWNLEE) I'm the section chief
of Project Section 2-A, Region 2, NRC. The section that
has been assigned the Clinch River Breeder R. > .or Project.

Q Among your duties -- forgive me, I seem
to like leading questions.

A The resident inspector will report to me.
The project engineer will report to me. We also have
out of that region another spec.al application, which is ail
of the inspection and enforcement activities, and this is
different than the normal light water reactor program.

This includes our vendor inspection

directions program, so we are treating Clinch River quite
differently than we do the normal light water reactor
program.

Q So, very quickly follow-up to a question
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that was asked previously about unannounced inspections.

Would you explain the reason for having
unannounced inspections.

A Typically, we try to operate with about an
80 percent average on unannounced inspections. This
means the Licensee is not prepared on who's coming in,
what he's going to be loocking at. He finds out at the
entrance interview, and it is primarily for the
purpose of them not second-quessing who it may be.

We talked about the number of engineers that
are available. The regional office inspection is a
sacondary=-type inspection over the resident. They have
primary vesponsibility for the approval within our system
of the review and approval of those procedures, organizational
and our sign-off, and the way our system works.

They are the individuals that make that finai
determination. Their resident inspector is the first-
line contact, day to day, and I know there was some concern
about whether he got out of the office. He budgeted
for 54 percent of the time in the hole, and I'm
suppocaed to check up on him, if that gives you any
confidence.

JUDGE MILLER: We're going to strike that.
That was a gratuitously volunteered remark, sir.

WITNESS RROVNLEE: I'm sorry.
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JUDGE MILLER: That's all right.

Procecd.

BY MR. TURK:

Q With respect to the inspections plan for
the Clinch River Breeder Reactor, which you referred
to earlier, can you advise the Board whether the CRBR
proaram office within NRR will be providing any assistance
to you in your inspections program?

A (WITNESS BROWNLEE) Yes. I thought we had
made that clear.

We are working closely with them, and the
attributes that are not necessarily known to our
people in light water reactor programs are being
provided by those individuals, and those concerns are
brought to us.

We review our normal inspections program in
light of those concerns and will factor those in. In
areas where our present program does not fit, we'll
write additional procedures for inspections of those
areas.

Q Will the NRBR program office assist in
training or educating the Region 2 individuals so that
they may perfcrm their functions?

A Yes. We have already got dates scheduled

for some of those.
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MR, TURK: The Staff has nothing further.

JUDGE MILLER: Cross-examinc.

MR. EDGAR: Nothing, Your Honor.

JUDGE MILLER: I believe that's all, then.

Thank you, gentlemer. You're excused.

(Witnesses excused)

Okay. What do we have next?

MR. EDGP%. I think we are at closing argument.

JUDGE MILLEK: I know that eventually we'll
recess. How much time do you wish? You have the laboring
oar, so we'll give you what time you feel is necessary,
because we can obviously finish this afternoon with the
closing arguments.

MR. EDGAR: 1'd like to convene at 1:00
o'clock, if possible.

JUDGE MILLER: We can go anytime you're ready
to go.

MR. EDGAR: I will be ready, but I would
like to take -- if we could take our lunch break now,

that would ke good.

JUDGE MILLER: We're recessing now for lunch.

' We'll reconvene at whatever time you say. You can have

more time if you want it.
MR. EDGAR: I think that will be sufficient.

MR. TURK: May we approach the bench for a
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prevention of accidents in CRBRP. To this end, specific
features have been incorporated in the design to assure that
the lLikelihood of conditions that could lead to initiation of

HCDA's is extremely unlikely. See here Staff Exhibit 32, TR

8036 throuagh 8101, and Applicants' Exhibit 87, TR 7378 to 7594.

Notwithstanding the fact that Applicants have
provided these design features and that the Staff has
independently concluded that HCDA's can be excluded from the
design basis, the CRBRP design approach is unique inasmuch as

and insofar as it provides specific additional features in

|
|

|
|
{

the design to assure that there is a low likelihood of contain-

ment failure and any unacceptable conseauences associated with

core melt and disruptive accidents beyond the desian base.
See here Applicants' Exhibit 89, TR 7763 through 7916. Staff
Exhibit 41, TR 8270 through 8442.

Now, with that as an introduction to provide the
context for consideration of the two first issues which I
will address, let's proceed to consider the cuestion and the
record evidence concerning whether an HCDA should be a DBA
for Clinch River.

It is important to note at the outset that both
the Applicants and Staff have grounded their position on
whether an HCDA should be a DBA on deterministic engineering
judgments, criteria, analyses and apvlicable experience. See
here Staff Exhibit 32 at 7 through 8, TR 8042 through 43.

See also Applicants' Exhibit 87, TR 7378 through 7594.
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The record clearly shows that this is the most
reliable, mature, and valid basis for determining this
decision.

See here Staff Exhibit 32 at 13, TR-8048.
See Applicants' Witness Clare, TR-7749.

We'll return to the question of the role of
probabilistic risk assessment in this decision, but for
the moment, it's enough to say that the results of
such assessments and analyses have not played a decisive
role in either the Applicants' or Staff's position that
HDCA should not be DBA's.

See here Staff Exhibit 32 at 13, Staff Exhibit
-=- Oor excuse me -- Applicant's Exhibit 87 at 175 to 177.
The important thing to establish at the outset with
regard to HCDA initiation is that initiation of an HCDA
would require multiple failures of mitigating safety
systems.

NRC regulatory practice has placed strong
emphasis traditionally on deterministic criteria such as
redundancy, diversity, and independence,to establish
that such multiple failures are highly unlikely.

See here Staff Exhibit 32 at 7 through 8,
TR-8042 through 43.

The Applicants developed through FFTF

experience, review of other domestic reactors, review of
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i the staff's standard content of safety analysis
reports for LMFBR's, an extensive initial list of design
basis events for which detailed review and analysis
should be conducted.

See here Applicants' Exhibits 71 through 72,
Sections 15-0 through 15-7.

See Staff Exhibit 32 at 8, TR-8043.

The Staff conducted an extensive analysis and

review of these design basis accidents. The Staff verified

spectrum for CRBRP was indeed sufficiently comprehensive,
and that no initiators or sequences of importance to

|
i
l
l
|
|
|
| through that review that the design basis accident
l
|
|
! HCDA initiation have been overlooked.

e

i See here Staff Exhibit 32 at 8 through 9,
TR-8043 through 8044.
See Staff Exhibits 26 through 28, and
particularly, Staff Exhibit 26, Sections 6 and 15.
The Staff also extended that verification
' and confirmed that verification through a comparison
| of CRBRP DBA to those in other domestic and foreign

fast reactors, to those in LWR's, and the Staff went on

FLAM OR 325 REPORTERS PAPER 8 MFG CO  BO0O626 L3113

ad to consider a review of the available failure modes and

i}

‘31 effects analyses, and initiator studies that have been
i

4

: conducted for CRBRP.
|

25 |

See here in particular Staff Exhibit 32 at 9,
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and at 36 through 42, TR-8044 and TR-8071 to 8077.

See, also, for the domestic -- or LWR
and foreign reactor experience, see Staff Exhibits 33
and 34.

The Staff's review of DBA's lent considerable
insight into the behavior of the plant to upset conditions,
and enabled the Staff to form some judgments as to what
safety functions are necessary to prevent CDA's.

The first and foremost conclusion drawn by
the Staff here is that the safety functions necessary
for prevention of HCDA's are not fundamentally
different from those in LWR's, that what we see is that
even given technological differences, there is a
need to assure that certain systems and certain
requirements are in place.

These are specifically, in the Staff
judgment, two fast acting, redundant, '‘versified, and
independent reactor shutdown systems, also a
requirement for redundancy, diversity, and independence
and decay heat removal, means for production. or for
prevention and timely detection of local imbalance in
heat generation and heat removal, and means to assure
sufficient sodium flow, and inventory maintenance for
heat removal.

Finally, the Staff identified the need for
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Without going into great detail here, and
I will skip the summary here, but the record contains
voluminous detail concerning Applicants' analyses and
Staff's independent review and analyses of the design
basis sequences for CRBRP and the manner in which
the plant features will act to terminate, mitigate, and
limit progression of conditions toward HCDA initiation.

See here Applicants' Exhibit 87 at 4 through 54,
TR-7381 to 7431.

See Applicants' Exhibits 71 and 72, Section
15. See Staff Exhibit 26, Section 15, and Staff Exhibit
32 at 36 through 42, TR-8071 through 8077.

We believe~-and we believe that these
exhibits demonstrate that the analyses provide great
insight into the mechanisms and pathways necessary for
progression to HCDA conditions, and a hijh degree of
confidence that CRBRP has been thoroughly engineered to
preclude the attainment of HCDA initiation conditions.

The other significant implication of the
DBA analyses and the Staff's independent review and
analyses of these design basis accidents is that there
are four basic classes of features in this plant

which are necessary for prevention of HCDA conditions.
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These are the reactor shutdown system,

the shutdown heat removal system, means to prevent local
imbalances between generation and heat removal and means to
prevent primary system inlet pipe rupture. Those are the four
important features.

The manner in which these features interact with th
plant to terminate, limit and mitigate these sequences or
pathways which could lead to HCDA conditions are shown
diagramatically on Applicants' Exhibit 87 at 54, TR 743l.

We think that that captures the logic and the
importance of these features and the role which they play in
prevention of HCDA conditions.

Just to go over briefly the evidence of record as
to each of these four major classes and features and why each
of these features will function reliably to limit HCDA
initiation and thus because of these features, HCDA's can be
excluded from the CRBRP design base, with respect to the
shutdown system first, it is important to recognize that CRBR
has proposed a design consisting of two, rather than one as
in LWR's, fast-acting reactor shutdown systems, either of
which by itself can reduce reactor power level and shut down
the reactor when regquired. See here Applicants' Exhibit 87
at 9 through 53, TR 7387 to 7430, Staff Exhibit 32 at 21
throuah 24, TR 8056 through 8059.

These reactor shutdown systems are based on proven

————————

|
|
|
o
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|
technology and are redundant, diverse and independent in reqard‘
to sensors, logi‘*, control rod drive mechanisms and control |
rods.
Both systems function automatically. The only role
of the operator in regard to reactor shutdown system action is

l

{

|
to confirm that the action has taken place. See here Applicanti'

Exhibit 87 at 81 through 82, TR 7458 throuah 7459.

It is also important to emphasize here that the
major components and the appropriate integrated systems for
the reactor shutdown system have been extensively tested.
They have been tested beyond the number of event cycles expecte?
durinag plant lifetime and, moreocever, both reactor shutdown |
systems will be subject to periodic on-line functional testing
during plant operation. See here Applicants' Exhibit 87 at
71, 81 through 84, TR 7448, 7458 through 61.

Once reactor shutdown is achieved, the shutdown
heat removal system proposed for CRBR will act to remove
reactor decay heat through, first, any one of three primary
heat transport system and intermediate heat transport system
and steam generator system loops, with what is called the
steam generator auxiliary heat removal system.

Secondly, the CRBR has, in addition to these three

heat removal pathways, a diverse direct heat removal service,

DHRS. Any one of these four paths is capable of removing '

reactor decay heat from the reactor core. See here Applicants'’
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. y | Exhibit 87 at 86 through 111, TR 7463 through 7488. See also '
;i Applicants' Exhibit 67, Section 5 through 5.7 and Staff Exhibig
3| 26 at Sections 4, 5, 7 and 15.
4 These systems are all safety grade systems. They !
s function automatically. One can remove all reactor decay heat’
6  with the steam generator auxiliary heat removal system without%
7 | the need for operator action.

8 All three paths in the steam generator auxiliary

9 | heat removal system have the diverse capability to remove

10 | decay heat via natural circulation or convective processes,

|,| even in the event of loss of all power; that is, station ;
i
‘2' blackout. |
i

13 In our judgment, that's a very important capability

=

and one which contributes substantially to the overall
15 | reliability of the Clinch River Breeder Reactor decay heat

16 | removal reliability.

17 In regard to that, see Applicants' Exhibit 87 at

18 | 97 through 99, TR 7474 through 7476. See Staff Exhibit 32

19 | at 26, TR 8061, and finally see Staff Exhibit 37, TR 8192

20 | 8196.

2 | It is also important to recognize that in order |

22 | to remove decay heat, one must assure sufficient primary
23 | heat transport system inventory to assure that decay heat

24 | removal is adeguate.

25 This 1is assured, even in the event of a leak, by a
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highly reliable passive means, and that means is the use of
guard vessels around the major primary system components and
elevated piping bhetween those components to assure that even
in the event of a leak, inventory is maintained. See here
Applicants' Exhibit 87 at 99 through 102, TR 7476 through 79.
See also Staff Witness King, TR 8148.

Having covered the reactor shutdown system and the
shutdown heat removal system, it is necessary to turn to
consider the means available in the design to prevent rupture
of primary heat transport system inlet piping.

Here we are talking about a large piping rupture
as distinct from a leak.

The sodium coolant in CRBR is pressurized only to
the extent necessary to pump the coolant throuagh the primary
system. There is no potential for flashing in the vapor due
to loss of system pressure as in a LWR., See here Applicants'
Exhibit 87 at 112 to 114, TR 7489 through 7491.

The CRB has specifically been engineered to
accommocdate leaks substantially or many times larger than
a design basis leak, without a reduction in heat removal
capability of any significant moment. See here Applicants’
Exhibit 87 at 27 through 29, TR 7404 through 7406.

In addition, CRBR incorporates highly reliable,

redundant leak detection systems, which are capable of detecting

a leak which is orders of magnitude below the desion basis

AL
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leak value. See here Applicants' Exhibit 87 at 114 through

117, 119 through 122, TR 7491 through 7494, 7496 throuagh 7499.

See also Staff Exhibit 32 at 29, TR 8064.

In addition, there have been extensive fraciure
mechanics and materials analyses conducted for CRBRP which
show four levels of protection to assure that the likelihood
of a large pipe rupture is extremely unlikely. Rather than
repeat that, I will simply provide the citation, Applicants'
Exhibit 87 at 122 through 129, TR 7499 through 7506, also
Applicants' Exhibit 88.

The point here is simply that reliance has been
placed on reliable, passive understanding of primary system
properties so that the likelihood of a large pipe rupture is

inherently low.
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In terms of prevention of local imbalance
between heat generation and heat removal, CRBR has been
providing or has provided two types of features and
capabilities.

The first is a set of features and capabilities
which will preclude mispositioning of fuel assembly in
a location where it might otherwise receive inadequate
coolant flow.

The second type or class of feature are
those which preclude blockage of flow to an
individual svbhassembly. Now, in terms of features to
avoid mispositioning, the CRBRP core design is an
integrated mechanical core design which provides lower
inlet module discriminatnr insets, outlet nozzle,
identification notches, manual and computerized inventory
systems, and a monitoring and detection capability
which assures that malpositioning of a fuel assembly is
highly unlikely.

See Applicants' Exhibit 87, 131 through 135,
TR-7508 through 7512.

That addresses the question of mispositioning
of fuel assembly.

Turning now to the question of features to
prevent blockage of fuel to an individual subassembly,

there are two categories of features here which are
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' | important. The first is that the design provides
2! a multiplicity of redundant flow paths in the lower
3 % portions of the core, and these flow paths occur in
4 | the subassembly inlets, in the inlet modules that hold
5 groups of sukassembly, and also in the core support
b structure that holds and supports the inlet modules.
7 See Applicants' Exhibit 87 at 136, TR-7513.
gl These redundant flow paths which have been
? subjected to extensive scale model testing provide
10 an inherently reliable passive means of assuring that
1" | there will not be a flow reduction to a fuel assembly
12 caused by foreign objects or any other means.

{// 13 See here Applicants' Exhibit 87 at 136

N

14 through 137, TR-7513 thrcugh 14.
Notwithstanding this, extensive analyses
have been performed of blockage at the core inlets and

within the core. The fact is that these analyses

"

| 18 | demonstrate with high confidence that the design will

| 19 | accommodate inlet blockages and in-core blockages
20 | without any advorse coilsequences or significant reduction
21f in heat removal capability.
22 | See here Apnlicants' Exhibit 8, at 138

23 | through 140, 7515 through 17. It should alsc be emphasized

FLRM OR 325 REPURTERS PAPER & MFG CO 800 82 53

24 | that there is a large bocdy nf experimental and analytical

25 | evidence which 1s Lased on EBR-2 testing, worldwide LMFBR

operating experience, and specific analyses of CRBRP
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Turning now to the PRA, it is a fact that
the PRA -- or that the Clinch River Project will
perform a comprehensive probabilistic risk assessment
which is comparable in scope to WASH 1509.

See here Applicants' Exhibit 87 at 170
through 178, TR-7547 through 7555, It is important to
emphasize the objective of that program. It is not to
rule out HCDA's. It is to provide an engineering tool
within and recognizing its limitations to define the
relative importance of systems ard components to reliability
and safety, and to identify syst ° weaknesses, if any,
and to further identify specific preventive or mitigative
actions to reduce risk.

See Applicants' Exhibit 87 at 170,

TR-7547 and Staff Exhibit 32 at 46 through 47, TR-8081
through 8082.

While the reccrd shows that the experts
believe that the PRA is a useful tool or adjunct to
assuring the safety of CRBRP, the record also shows that
the state of the art is not sufficiently mature to use or
to require a PRA as a decisive basis for determining the
CRBRP design basis.

See here Staff Exhibit 32 at 13, at 44
through 46, TR-8048 and 8079 through 8081.

See Staff Witness King, TR-8168 through 8169,
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important issue, and it warrants that level of detailea
attention.

That's not to say that others are not important,
but simply that that is the first and, in our judgment,
the most important.

Now, as we had previously pointed out,
although CRBRP has been designed so that HCDA's are beyond
the design basis, specific features have been provided in
the design to provide margin to mitigate beyond design
basis accidents, and thus, limit the risk =-- residual
risk of beyond design basis accidents to acceptable

levels.
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The basic purpose of these features is
to provide a means of assurina, first, containment integrity
and, secondly, control of releases of radioactivity in the
unlikely event that an HCDA could occur.

Now, from a physical standpoint, it should be
emphasized that there are two basic types or classes of

challenges to containment integrity that are important here.

The first type is a challenge from internal missiles,

and the second type is a challenge from internal pressure.
See here Applicants' Exhibit 89 at 3, TR 7765.

The analyses of these containment challenges and

the related phenomenoloay can be conveniently broken down into

two basic categories.

The first is labeled structural margin beyond
design basis, and the second is labeled thermal margin beyond
design basis.

From a physical standpoint, the first, the
structural margin, addresses short-term--that is, minutes or
less--challenges to containment inteqrity, while the thermal
portion of the analysis addresses long-term--that is, hours
to months--challenges to containment integrity.

In the short term we find what has been called,
for convenience, the energetics issue.

One might challenge containment in the short term

through a larce vrompt sodium release through the reactor
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I' boundary.

2 The Staff conducted an independent analysis and

3 | review which concluded that HCDA's with sufficient eneraetics
4 | to fail the reactor vessel head are physically unreasonalle
5| and not a sianificant safety concern for CRBRP. See Staff

6 | Exhibit 41 at 6, TR 8275.

7 It 1s 1mportant here to place in perspective what

8 | the margin is within Clinch River to accommodate energetics,

? | and I think the best point in the record to gain a arasp of

0 | that can be found in the Staff's testimony and, of course,

" | there are related back-up pieces of information in NUREG 3224

13| at some of the numbers and judgments that the Staff developed

4 | as a result of their independent review.

6 | values for purposes of perspective, the first thing that the

'8 | would correspond to 1130 megajoules--that is, an isentropic
19 | expansion to one atmosphere--would produce minimal dynamic
20 | loadings on the reactor coolant system boundary because of
2! | attenuating or miticating effects due to the core barrel

22 | upper internal structure and core support structure.

74 | assumes some ideal process, but as the Staff analyzed it,

and in Appendix A of Staff Exhibit 26, but it is worth looking

Now, recoanizing that the values given are reference

Staff determined was that the accident energetics values which

The fact is that the concept of isentropic expansion
e

taking into account the physical attenuating mechanisms within

i
|
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substantial range of initiating events, accident phenomenology

and accident reqgimes determine that *he likely outcome of
HCDA seguences was in fact nonenergetic. See Applicants'
Exhibit 89 at 61 through 128, TR 7823 through 7890.
Notwithstanding that conclusion, the Applicants
have imposed and the Staff has reviewed dynamic load require-

ments which are based on an assumed HCDA energetic level of

660 megajoules, corresponding--or which result from isentropic

expansion to one atmosphere.

The structural analyses, which conservatively
calculate loads, neglecting attentuating effects of the
reactor internals, show that there is substantial margin in
the reactor coolant boundary to accommodate HCDA energetics.
See here Applicants' Exhibit 89 at 129 through 130, TR 7891
through 7892,

The energetics analysis included consideration of
two specific issues that came up in the course of the Staff

review.

The first was plenum fission aas induced compacticn.

With regard to that, the Applicants are committed
to conduct further analyses to resolve the concern or to
implement a simple feasible design modification to limit the
energetics potential of this phenomenon. See here Staff

Sxhibit 41 at 38 through 40, TR 8312 through 14, Applicants’

Wwitness Fauske, TR 7968, and Staff Witness Theofanous, TR 8457.

{
i
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Further, the Staff's review disclosed a potential

(, . -
l |
|

|

; kinematic failure mode involving an interference phenomenon

3‘ with the rotating slugs in the reactor head, which has the
4 | potential for challenging the structural integrity of the

5 | reactor head.

6 The Applicants have committed to further analysis
7 | and testing, scale model testing, and have developed a feasible
8 | design modification to resolve that term--or that particular ;
9 | issue. See in this regard Staff Exhibit 41 at 34 through 36, ;
10 | TR 8307 through 8309, and Applicants' Exhibit 89 at 142 throuqﬁ
11 | 143, TR 7904 through 7905. |

12 We submit then that the record shows that there

13 | is in fact for CRBR no short-term threat to containment inteqrity

. 14 | by virtue of energecic HCDA's. For that reason the focus

) 15 | then must shift to the longer term and the phenomena involving
; 16 | lorger term thermal penetrati- . of the reactor vessel, auard
: 17 | vessel and the phenomena which influence core debris in the
g 18 | reactor cavity.

2 19 Here we are talking about a long-term challenge

; 20 | to containment integrity of two basic types, either over-

g 2! | pressurization by sodium burning or hydrogen burning and

; 22 | decay heat or over=-pressurization by the buildup of non-

; 23 | condensable agases; hydrogen, for example, if that does not

r 24 | burn. Ses here Applicants' Exhibit 89 at 10, TR 7772

25 The objectives of the Applicants' analyses and the |
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Staff's independent review and analyses here are to assess
the capability of the specific CRBRP design features to
avoid challenges from over-pressurization and, secondly,

to control radicactive releases.
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suitability, the so-called site suitability source
term, and the second is the source term used for HCDA's
in which beyond design basis mitigating features are
operating.

The record clearly shows that a change in
the site suitability source term in a more conservative
direction is not likely to result from the efforts of
the accident source term program office.

It is unlikely that any Staff conclusion
would change with respect to the suitability of
the Clinch River site; however, should that occur, and
the record shows it is highly unlikely, the Staff has
evaluated that prospect and considers that changes
could be easily incorporated in or accommodated by the
CRBRP design.

See here Staff Exhibit 41 at 116 through 117,
TR-8394 through 95.

See Staff Witness Hulman, TR-8510 through

The source term used by the Staff for
evaluation of HCDA doses in contrast to the SSST source
term has no real parallel 1in LWR's.

That 1is, the CRBRP source term accounts
for the specific fuel configuration, aerosol behavior,

et cetera, which apply to CRBRP. These considerations
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have already been evaluated for CRBRP and a re-evaluation
of similar or analogous conditions for an LWR should

not be expected to produce larger source term estimates
for the CRBRP,

The record, therefore, shows that it is
unlikely that the accident source term program office
findings would appreciably alter the Staff's HCDA
source term, or more importantly, their conclusion that
HCDA doses are below the 10 CFR Part 100 guidelines.

See here Staff Exhibit 41 at 117, TR-8395.

In all events, the Staff has committed to
ensure that the conclusion reached by the source term
program office will be specifically considered during
the OL stéae of the review. See here S:aff Exhibit
41 at 117 through 118, TR-8395 through 96.

The second Board question relates to the
definitions and modes associated with the term "failed
fuel." I will attempt to truncate this discussion
somewhat, put more emphasis on the citations and less on
the characterization of the evidence, but starting with
a fundamental principle as used by the Applicants, failed
fuel means any loss of cladding integrity resulting from
either unpredictable conditions such as fabrication
fault, or mechanistic failures resulting from excessive

strains caused by internal gas pressure or fuel cladding
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mechanical interactions.

See here Applicant's Exhibit 82 at 182, TR-7559.

The Applicants' overall design requirements
on the fuel deal with all four relevant levels of
reactor conditions.

That is, normal operation, anticipated
transiente, unlikely transients, and extremely unlikely
transients.

See here Applicants' Exhibit 87 at 185,
TR~7562.

The applications and the specifications of
fuel performance limits by the Applicants and detailed
analyses of those limits and fuel performance under those
conditions assure that the CRBRP fuel over the range of
transient conditions will be maintained in a coolable
condition.

See Applicant's Exhibit #7 at 183 through 185,
TR-7560 through 7562,

It should be emphasized that there is a large
experimental data base available from tests conducted
at DBR-2 and TREAT,and foreian experience which demonstrate
that the overall design requirements are likely to be met
ty the CRBRP fuel.

Additional data will be available from FFTF

and instrumentation is provided on the reactor to
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FFTF support the Staff's and Applicants' analyses.

See 8198 through 8201.

This is not the end point. Additional
verification is planned to support further refinement
of these analyses, and indeed, natural circulation
will be demonstrated in CRBRP during initial staff
uptesting.

See here Staff Exhibit 37 at 5, TR-8196.

-~

Board question 5 dealt with quality assurance.

As the Board indicated, this is one of the more important

subjects with which the Staff, the Applicants, and,

indeed, this Board, are faced.
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We believe--and I am short on cites, not havina
a transcript. 1 can give you a citation to the prepared
testimony, but we would like to emphasize certain points
here.

The Board has observed the witnesses from the
Applicants and from the Staff.

We believe that the Applicants have established
a comprehensive quality arciurance/quality control program
which incorporates the full range of management checks and
balances.

The Clinch River Breeder Reactor plant project
office, which has central control and management over all
project activities, has properly assianed responsibilities
among contractors and has put in place the systems which can
assure interface control and avoidance of errors due to the
complex organizational structure.

The basic point that we think should be made here
18 that although the organization is complex, it is bound
together by a highly disciplined systematic management system.

These systems--and as the Board properly pointed
out--must be workable if the guality assurance program is to
be effective.

We are not here dealing on a blank slate, nor are
we In a situation where these systems have yet to be

developed.
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They have been operating. They have in fact been

workable for the past nine years. The people are dedicated

| to making those systems work, and every possible effort will

be made to make those systems work.
Several specific points that flow from that

dizcussion are that the project does have effective systems

for coordination of interfacing systems thrcugh a formal review

and approval system which provides the necessary safeauards

for proper system integration and maintenance of adequate

|
|
1
|
!

documentation. See here Applicants' Exhibit 95 at 12 through

13, TR 8636 through 8637, Applicants’ Witness Hedges, TR 8673
through 8674, and 8679, and Applicants' Witness Arderson,
TR 8675 through 8677.

Furthermore, Applicants have developed a quality
assurance matrix which is applied to all plant components,
irrespective of their safety function.

There are no plant components in Clinch River that
are not subject to some form of guality assurance.

The guality assurance, though, is gradecd to suit
the safety functions and nature of the equipment which will
be installed.

There are nine levels of orogram requirements
which have been developed to apply based on the importance
of the items to plant function.

The selection of the appropriate level is made by
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documentation in a timely manner. See here Applicants’
Exhibit 95 at 27, TR 8651.

With respect to Board Question 6, there are several
basic points which have emerged from the record thus far.

Clearly both Applicants and Staff have treated
guality rontrol as an integral part and vital part of quaiity
assurance. See here Staff Exhibit 44 at 2 through 3 and
Applicants' Witness Karr, TR 8689.

The Board heard extensive testimcny by Staff

witnesses this morning concerning the fact that the NRC Staff

will monitor Applicants' guality assurance and quality control |

activities, both before and during construction of CRBRP.

The Staff clearly has an inspection program which
aives proper attention to the special attributes of Clinch
River and which assures that the right level of attention
will be brought to bear on assuring an effective quality
assurance and quality controi program for Clinch River.

See here Staff Exhibit 44 at 3 through 4 and Staff Exhibit 26
at Section 17.5.

We agree with the Board as to the importance of
this issue. We also submit that the Board has had the oppor-
tunity to observe the people who will be respoinsible for
these programs. They have had the opportunity to observe the
staff.,

The record clearly shows that vigorous attention
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will be given to assuring that gnality control u.? < .ality
assurance will achieve a strong performan:'e in the Cli..~h
River Breeder Reactor.

Now, with the Board's permiss:on, I would like to
skip over Poard Question 7 and merely provide the citations
there. I believe that the issue is ful'y addressed in
Applicants' Exhibit 94 at 19 through 22, TR 7997 throug: 8000.

Let's turn likewib? to a set of matters wicth.u

Board Question 7, which we believe reccived greater prominence

in the consideration during the hear:ncg.

There are three basic componént:: tc Board Question
7. The first is the steam generators. 1T11e second is the
containment confinement system under desiin basis conditions,
and the third is the containment confineme it system under
beycnd design basis conditions.

As to the steam generators, the revord clearly
shows that the CRIPRP steam generators are rroperly desianed
and indeed will be tested tc ajrsorb arZ2 accommodate the worst
thermal transientg that car be reaso~ably imposed on the
components Juriny operation. See here Applicants' Exhibit 87
at 188 through 18%, TR 7565, and Applicants' Witness Clare,

TR 7733, 7737.
Several points in relation to the steam generators:
The first is that the steam geéneraturs, or rather

the intermediate heat transport gystem saodium--neithe- the
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the sodium water reaction pressure relief system, which will
actuate to limit loadings on the intermediate heat exchanger

to an acceptable level in the event of a postulated large

size tube leak. See here Applicants' Exhibit 87 at 1933 thsouqJ

194, TR 7570 through 7571.
The burden of the record or the focus in the

record has shifted somewhat from the design basis elements

]
|

|

of the containment system to the beyond design basis elements. |

The fact is that under bounding design basis
accident conditions, the containment vessel will clearly
accommodate maximum temperatures and pressures which can be
predicted. See Applicants' Exhibit 87 at 203 through 204,
TR 758u through 7581,

The containment system is effective and does show
that all site suitability doses are well below the 10 CFR
Part 100 dose guideline values. See Applicants' Exhibit 87
at 208, TR 7585. See Staff Witness Hulman, TR 8524.

The maximum dose resulting from a release to
containment for any design basis accident is many times less
that the corresponding SSET dose, and well below the 10 CFR
Part 100 cuidelines. Sce here Applicants' Exhibit 87 at 208
through 209, TR 7585 through 7586, Staff Witness Hulman,

TR 8525.
In terms of beyond desian basis features, as I had

previously indicated, the containment confinement system
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There are at least five major conclusions
which can be drawn here.

The first is that energetically induced early
containment failure is physically unreasonable or
highly unlikely.

See here Staff Witness Theofanous, TR=8520
through 21,

Secondly, the 40 psi pressure capability has
been independently verified by analysis and tests.

See here Staff Witness Butler, TR-8522 through

The Staff's review at the CP stage confirmed
the Staff's site suitability conclusion, and the fact
L'at the site suitabiltiy source term doses will meet
Part 100,
fee here Staff Witness Hulman, TR-8524.
Jurther, the Staff concluded that the consequences
of releases from design basis accidents to containnent
are many times less than those associated with the
site suitability source term.
See here Staff Witness Hulman, TR-8525.
Finally, the Staff's review shows that the
consequences of HCDA's will meet Part 100. All
Jtaff witnesses questioned agreed that their review yielded

a significant increase in confidence concerning the
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containment design and the fact that the containment
design is adequate for issuance of a CP.

See here TR-8528 through £530,

1f we could take a shcrt break. We are
now on Board question 9,

JUDGE MILLER: 9 coming up?

MR. EDGAR: 8Sir?

JUDGE MILLER: Board question 9?

MR. EDGAR: We just stopped on 3. We'll
resume on 9,

JUDGE MILLFR: Very good.

Yes, we'll recess.

(Recess)

JUDGE MILLER: Ready to resume?

MR. EDGAR: Yes.

The Board questicn 9 inquired as to whether
a specific protective action guideline should be
developed and implemented for CRBRP. The protective
action guidelines are established by EPA for nuclear
incident energy response, or emergency response
planning. For the plume expansion pathway emergency
planning zone, the EPA has established a range of protective
action guidelines, or PAG's, as one to five rem for
whole-body exposure, arnd five to 25 rem for thyroid

exposure.
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Sstaff Witness Branagan, TR-=8599, and Staff Witness

Perrotti, TR=-8601.

In regard to Board area of interest 1C,
which deals with advanced techniques for material
control and accounting at the developmental reprocessing
plant, the record shows that research and development
activities on measurement capabilities for material
control and accounting are not necessary for the effective-

ness of safeguards at DRP.
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MR. EDGAR: The primary reliance against theft
of nuclear material at DRP is placed on physical protection.

The role of materia. control and accounting is to
provide assurance that the protective systems, the physical
protective systems, are working properly, and although rapid
material accountina may auament safecuard measures at DRP,
the DOE commitments for DRP safeguards, without that rapid
material accounting capability, will still conform or be
equivalent to NRC regqulations. See here Staff Exhibit 36 at
3 through 4, TR 8177 through 8178.

The Board inguired as to a question of convention,
and that 1is the isentropic expansion yield tu one atmosphere,
what is its meanina and what, if any, contribution does it
make to the conservatives in th. analysis.

The concept of isentropic expansion yield to one
atmosphere is used by the people within that community as a
reference point to indicate the relative potential severity
resulting from disruptive core conditions.

It has been widely used because it is an unambiauous
and easily defined cuantity, but it is only a reference value,
and it is not uzed directly in analyzing the capability of
the system to accommodate loads. See here Staff Exhibit 41
at 50, TR 8324.

It should be recognized, however, that there are

implications of the isentropic expansion assumption itself
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which was used in the Applicants' analysis of structural

margin capability.

—————

No credit in that analysis was taken for attenuatinj

effects in the upper head area and in the so-called caae, as
Dr. Theofanous described it. Indeed, the Staff has deter-

mined, through a detailed analysis of realistic expansion

processes, that approximately 2550 megajoules would be recuired

to produce a sluqg impact kinetic eneray which approaches the
structural capability of the reactor coolant boundary--or
reactor head boundary. See in this regard Staff Exhibit 41
at 30 through 33 and 51, TR 8302 tiirough 8306 and 8325,

The Board inguired concerning a series of items
identified in the SER under Question 12 as requiring a review
at the OL stage, and inguired as to the potential that those
changes might result in substantial changes to the design of
a costly or time-consuming nature.

The Staff has identified and the Applicants have
identified a finite set of areas which will require further
experimental and analytical work to resolve the issue prior
to the OL.

The major areas here involve fuel design limits,
metiodologies and bases, high temperature mechanical desian
limits, reactor vessel head structural capability, PRA and

reliability analysis and natural circulation.
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issues which might affect the plant.

We have here for Clinch River an SER which, in my
experience, is unprecedented in scope, depth, duration and
level of detail.

The issues which recuire resolution are well known.
The programs for resolution are well defined, and because of
the advanced state of knowledge and because of the detailed
information available, the payoff of those programs and the
resolution, without significant cost or schedule impact and

without any compromise of safety, is highly likely.
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develop the information from existing data for extrapolation
to future plants.

Design modifications can be effected and,
indeed, in the area of fuel performance, lessons learned
can be factored into reload designs and will provide
the technological data base to be used for follow-on
plant designs.

we also believe that given the evidence
of record that the fallback positions at the moment seem
highly unlikely, but even so, there is flexibility to
assure that the programmatic objectives are, indeed,
satisfied,.

See here Applicants' Exhibit 87 at 212 through
214, TR-7589 through 91; Staff Exhibit 39 at 3 through 5;
TR-8225 through 27; and Applicants' Witness Schwallie,
TR-7607.

Board guestion 14 deals with the question of
operating with leaking fuel o2ins, and the implications
of such operation. Both Applicants and Staff have given
extensive consideration to this subject. Sodium in
contact with fuel inside ot pin could result in increased
gap conductance, but there is no reason to believe
that that would adversely affect either performance under
steady state or transient conditions.

See here Staff Exhibit 40 at 2 through 3,
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TR-8249 through 50. Applicants' Exhibit 87 at

215 through 216. TR-7592 through 93; Applicant's Witness
Schwallie, TR-7612 through 14, and Staff Witness King,
8258 through 60.

The Statf is concerned that continued operation
of failed fuel rods might cause local swelling with
a potential for flow restrictions and reduced heat removal.

The Staff and Applicants, however, have agreed
to cperational restrictions on CRBR which would require
removal of fuel assembly -- a fuel assembly containing
fuel pins and a reactor shutdown or upon exceeding
a predetermined delayed ncutron signal.

See here Statff Exhibit 40 at 3, TR-8250.

Those restrictions, however, will be reviewed
upon completion of the cladding run beyond
breach tests at EBR-2, which will establish the information
necessary to place firm limits on steady state and transient
operation with failed fuel rods.

See Staff Exhibit 40 at 3, TR-8250. Staff
Witness King, TR-8261.

The Board area of interest 15 deals with the
relationship of the reliability program, and the QA
program. Rather than go through that matter in any
detail at this juncture, I believe we have covered the

QA program matters of importance already. The Applicants'
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analyses, or i1f the analyses confirm this concern,
the Applicants have committed to make a feasible design
change to prevent the fission gas from rapidly
acting on the fuel in a compacted manner.

See here Staff Exhibit 41 at 39 through 40;
TR-8313 througl ¥314; Staff wWitness Theofanous,
TR-8457; Applicants' Witness Fauske, TR-7963;
Zpplicants' Exhibit 89 at 107 through 108, 148 through
149, and TR-7869 through 70; and 7910 through 11.

Area 4, the cites are Staff Exhibit 41 at
55 to 56; TR-8329 through 30; Applicants' Exhibit 89
at 149 through 50; TR-7911 through 7912.

Area 5, Staff Exhibit 41 at 56 to 57.
TR-g8330 through 31; Applicants' Exhibit 89 at 150
through 52; TR-7912 through 14.

Area 6, Staff Exhibit 41 at 57 to 58;
TR-833]1 to 32; Aapplicants' Exhibit 89 at 150 to 52;
TR-7912, 14.

~rea 7, Staff Exhibit 41 at 59; TR-8333;
Applicants' Exhibit 89 at 150 to 52; TR-7912 to 14.

Area 8, Applicants' Exhibit 89 at 153 to 54:
7915 to 16; Staff Exhibit 41 at 60; TR-8334; Staff
Witness 3utler; TR-8460; and Staff Witness C. Dell,

Charles Bell, TR-8461 to 62.
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Turning now to the guestion of the limited appear-

l

ance statement filed by NRDC, et al, which has been introduced |

in the record as Board Exhibit 125.

Well, the fact is that the argument that is presentead

in Board Exhibit 125 1s not new. The central thrust of the
argument 1s the same arcument that was presented the first

time during the LWA proceedings, not by a well qualified

expert witness, but rather 'by way of closing argument by NRDC'

technical representative, Dr. Cochran.

The argument 1s not different today. There are
several attempts at extending that argument, and indeed one
might find that the argument car be conveniently categorized
into three basic issues,

The first issue has to do with thyroid doses.

The second issue has to do with the probability
of HUDA initiation.

The third issue has to do with the Fort St. Vrain
and Savannah River reactors.

Let's take the thyroid dose issue first.

Board Exhibit 125 at TR 7654 to 7656 argues that
for the purpose of judging the raa.ological consequences of
the HCDA's, that first the thyroid dose calculations should
be based on infants rather than adults.

Secordly, that the 300 rem thyroid dose guideline

value of 10 CFR Part 100 should be reduced to account for
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exposure to infants and recent data from the Marshall Islands,

and further reduced by & factor of two at the CP stage to
account for uncertainty.

Now, changing the 300 rem dose guideline value to
account for infant exposure or Marshall Islands data would
constitute a clear challenge to the Commission's regulations.
See here NRDC's own statement at TR 7656, which is a tacit
admission of that point. See also 10 CFR 2.758 and see Staff |
Witness Hulman at TR 8505.

As to basing those calculations on infants, 10 CFR |
Part 100 refers erplicitly to TID 14844 for guidance concerninq
the manner in which those calculations have been carried out. |

That guidance, which the Staff has consistently |
followed through longstanding practice, bases tnose calculation

on the adult, standard man. See here Applicants' Vitness

Strawbridge, TR 7715, and Staff Witness Hulman, TR 8504.

As for the Marshall Islands data, Board Exhibit 125!
stated that the data speak for themselves. l

The fact is that Board Exhibit 125 submitted one
table from a one-inch-thick report and said, "These data speak
for themselves."

The record, however, shows that that is not the
case at all.

The record shows that the thyroid dose estimates

are subject to considerable uficertainty and may, at least in
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some cases, be considerably higher than estimated.

Secondly, none of the exposed groups is a completelg
valid control group.

Thirdly, because of the small number of people l
involved and uncertainties in the doses received, the data |
do not lend themselves to dose response analysis, which is
the very purpose for which NRDC submitted the information.

Finally, the absorbed dose estimates in the report
are approximate, and the uncertainties in many of their
parameters involved in obtaining the dose estimates make it
impossible to state their statistical reliability. See here
Applicants' Witness Strawbridge, TR 7717 through 7719.

See also the report itself, Applicants‘ Ehibit 96.

‘ne fact is, Your Honors, you were aiven one page
of data. You were told it speaks for itself. Examination of
the underlying data indicates that that is totally and
absolutely false.

As an additional point, NRDC's basic argument about
the dose guideline values and the application of infant
thyroid as the basis for HCDA doses completely mistakes the
purpose of these guideline values.

The regulat.ons clearly state that these dose

guideline values are not acceptable limits for emergency doses.

They are reference values for use in the evaluation of reactor

sites. See 10 CFR Part 100, Section 100.11A, Footnote 2;
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based on the Applicants' so-called Phase 1 PRA study, the
record shows that that information, as submitted and as used
by NRDC, i3 not reliable.

The record in fact shows that the Phase 1 report
contains a caveat that it is a preliminary report and it should

only be used as a starting point for further refined investiga-

tion. See here Board Exhibit 125, Attachment 1, TR 7674, and
Applicants' Witness Clare, TR 7743 to 7745.

The morersignificant factor, though, is that the
10 to the minus 4 value advanced by Dr. Cochran in Board
Exhibit 125 does not constitute a realistic or final evaluation
of the probability of HCDA initiation, even if one accepts
the accuracy of the methodclogy involved.

Indeed, the record shows, based on Mr. Clare's
testimony, the following: that the 10 to the minus 4 HCDA
initiaticn probability for loss of power was based on average
nuclear power plant cffsite power failure data rather than
the actual experience on the grid and switch yard feeding CRBRH

Moreover, it was based upon the CRBRP design before
the emergency power systems were upgraded.

Moreover, it was based on conservative success
criteria for safety systems, and finally it did not consider
or include consideration of recovery. See Applicants' Witness
Clare, TR 7745 through 7748.

The record thus shows that the probability value
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installed, as part of their confinement system, filtration
systems which are actually the functional counterpart of the
CRBRP design basis annulus filtration system.

Finally, the record shows that the CRBRP site
suitability source term analysis does include re_.~ases from
the annulus filtration system. See‘here Applicants' Witness
Strawbridge, TR 7723 through 7725.

Thus, the record shows plainly, clearly that there

1s no merit to the argument.
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that this Board's review coupled with that of the Staff,
coupled with the attention to detail of that of the
Applicants, can and will assure safe design operation
and construction of CRBRP.

As a personal note, as my last words, I
would thank all three of you very much for your
attention, for your fine management of the process,
which has been difficult at times.

You have bLeen tough task masters, but we think
that the record clearly supports the issuance of the CP,
and we urge you to write an affirmative decision on all
counts.

JUDGE MILLER: Thank you, Mr. Edgar.

Mr. Turk.

MR. TURK: Mi. Edgar hasn't left too many
stones unturned, which I suppose I appreciate.

At the same time, it would be nice to find a
few stones for myself.

MR. EDGAR: Just don't throw them.

JUDGE MILLER: What are you going to do with
them?

(Lavainter)

MR. TURK: What I'd like to do is avoid having
to go through a repetitive summary of the same evidentiary

materials which Mr. Edgar has now presented, but instead,
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present an overview from the Staff's perspective of
where we have been and where we are at this point in the
proceeding.

And as a preliminary matter, let me indicate
that my comments will address our primary conciusion with
respect to the DBA spectrum as well as the core disruptive
accident analyses, which have been conducted.

I will not address most of the Board questions,
because I believe Mr. Edgar has done so sufficiently
for our purposes.

On May 9, 1976, a letter was sent from the
NRC to the Department of Energy, which established a
framework which then was useful and used in regulating
the course of the CP application, and which has continued
until this day to provide a major framework for the
Staff's view and analysis as to whether or not a CP
may be issued.

Contained within that letter were the
essentials of the Staff's design safety approach, as
well as the Staff's apprcich to our analysis for
core disruptive accidents. The letter I refer to is
contained in Staff Exhibit 24-B at page I-Z through
[-5. And I would like to read a few key passages frcm
that letter which was sent by Mr. Richard P. Denise,

Division of Project Management at the NRC, to
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Mr. Lochlin Caffey, Director at that time of the Clinch
River Breeder Reactor Project Office in Oak Ridge,
Tennessee,

Contained within this letter is the
following statement with respect to the Staff's perception
of the proper design safety approach, which needs to be
followed in the CP application for this plant, and I
quote, "Our basic position is that the CRBR should
achieve a level of safety comparable to current generation
light water reactor, LWR, plants according to all current
criteria for evaluation and that the design approaches
to accomplish the required level of safety be similar
or analogous to LWR practice.

"We recognize, however, that there are
reactcr concept and experience differences which prevent
adherence to precise analogies. We have taken some
of these differences into account by specifying require=-
ments which are intended to provide assurance that the
level of safety achieved for the CRBR will be comparable
to that for LWR's."

The letter then goes on to discuss the
design in depth concept and the three levels of
safety and indicates that a set of design basis accidents
must be established. and that systems and features

designed to control these accidents should be accomplished,
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"so that the consequences of accidents within the design

2 | basis envelope are within the radiological dose guidelines

3| of the Commission's citing regulations, 10 CFR 100."

s | be placed on the prevention of accidents leading to core

5| melt and disruption and loss of containment system

;| integrity for all identified initiators.”

q In this letter, the Staff continues to lay out
¢ | some basic goals which the Staff hoped could be achieved
1o | and which the sStaff required to be achieved prior to

" issuance of a construction permit.

19 Mr. Denise ir his letter states, "We believe

13 | that the minimum features and characteristics identified

&

below are necessary for CRBR to accompiish the safety

15 | Objectives." He then goes on to list in particular

6de 633

16 | five items, and I'm going to paraphrase here.

v

17 The first is that at least two independent,

g | diverse and functional redundant reactor shutdown systems
1o | should be provided.
The second is that at least two independent,

2 diverse, and functional redundant decay heat removal

R PURTENS Varg 8 vk
b d
o

22 | systems should be provided.

The third is that means to detect subassembly

PR U 32
~"
-~

24 | faults to cope with these faults and to protect against

25 | progressive subassembly fault propagation should be provided.

|
\
|
4 The letter also states, "Major attention should
|
|
\
\
|
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of the CRBR design as precisely as can be done for LWR's
11 the absence of a quantitative risk assessment based
on experience and data such as the reactor safety study
for LWR's, prudence dictates that additional
measures be taken to limit consequences and reduce
residual risks from potential CRBR accidents having a
lower probability than design basis accidents, to ensure
that the public health and safety is adequately protected.”
The letter goes on to provide more detail
with respect to this goal concerning core disruptive
accidents, but I think the portions I have read fairiy
summarize Staff's positior early in the proceeding,
back in 1976, as to the primary goals which
the Staff would look for to see if they have been
achieved prior to issuance of a construction permit.
what I would like to do now is turn to the
present, and see where we are in 1973 [sic], following
issuance of the Staff's safety evaluation report and
supplements to that repert, and following the conclusion
of all principal Staff analyses, to see whether the
Staff's position now accepts that these nyimary safety
gosls can 1. will ke achieved upoa issuance of a
construct .a permit for the CRBR. *nd I won't take very
much time, and I'll proceed first with respect to the DBA

spectrum and then to the core disruptive accident analyses.
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The Staff has concluded that the design

~

basis accident spectrum is sufficiently comprehensive

¥|1 so as to envelope all credible accidents for CRBE,

41 and this conclusion may be found in Staff Exhibit 22

5| commencing at transcript 8036, in particular, page 8077.
6 The basis for this conclusion rests upon

7| five elements: a thorough review of systems provosed to
8| perform necessary safety functions; a thorough review of
d engineered safety features which mitigate the resulting
accident should the primary system fail; a thorough review
'"| of the design basis accidents proposed by Applicants;

| an independent comparison of the CRBR design basis

13| accidents to those of light water reactors, and of

<

domestic LMFBR's and foreign LMFBR's; and, in addition,

'S| the fifth element is an examination of failure modes

626 4513

'6 1 and effects analyses and initiator studies.

These reviews and analyses give the Staff
'® 1 confidence that the design accident =-- excuse me =-- the
' | design basis accident envelope 1is sufficient.

This conclusion may be found at transcript

MEPUNTERS FPAPER & MFL

/| 8043 to 8044. And, finally, at page 8077 of the transcripe,

‘2| staff Witness Becker states that based upon, one, a

32

e O
~
L

careful evaluation of the CRBR design basis accident
24| spectrum; two, a compariscn of CRBR DBA's with the DBA's of

25| LWR's, domestic LMFR and LMFBR's and foreign LFMBR's
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Staff Exhibit 42, and has Leen reviewed by a sizable
setting of the specific community as reflected in Staff
Exhib:t 46.

The results of the independent review on
the energetics 1ssue are conclusive and indeed, *raumatic.
The Staff consultants have concluded that a vessel head
failure induced by core disruptive accident
energetics is physically unreasonable, i.e., extremely
unlikely, transcript 8275.

In addition, each of the initial eight areas
of concern winich appeared to the Staff ir its initial
review have now been resolved to the Staff's satisfaction,
TR-8295. Also, with regard to energetics, the Staff has
concluded that the ramp rates associated with a loss of
flow accident should not be expected to prevent a
challienge to the reactor head, and there are numerous
references here, in particular, transcript 8306 and
R312, sStaff Exhibit 41.

We would note, of ~ourse, that there are two
areas where we are looking for further developments.

One of them involves the Applicants' commitment to

produce a reactor vessel head design capable of withstanding

the sodium slug impact kinetic energy of 75 megajoules,
which the Staff is confident can be accomplished,

transcrip* 8308 through 09, and, secondly, this conclusion
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is based upon a resclution of the potential for plenum
fission gas compaction to be resolved, which, again,
the Staff i1s satisfied can be resolved.

With respect to the longer term thermal
aspects of core disruptive accidents, particular
systems have been included in the de=sign of the
“RBR 1in order to accommodate the thermal aspects of a
CDA. Thee2 include the annulus cooling system, the
containment cleanup systems, reactor cavity veat system,
and certain containment instrumentation systems.

Transcript 8287.

Here, too, independent assessments were performed
in such areas as sodium-concrete interactinns, the response
of containment structure and conling and cleanup
systgms, and, in addition, the staff looked closely at
the response of the containment to atmospheric
conditions as well as dose consequences.

And I'd like to read a conclusion reached

by the Staff with respect to these matters.

s
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Let me paraphrase. I am having a little trouble
finding it.

The Staff witnesses on the core disruptive accident
parel stated that they are satisfied that there has been a
significant advancement in the Staff's confidence with respect
to the appropriateness and gyeneral adecuacy of the CRBR
confinement containment design since the LWA-1 phase,

Tra script 8528 through 82530.

In addition, the Staff's CDA panel stated that
thev are satisfied that at this point in time a construction
permit may be issued for the CRBR. Transcriot 8529 to 8530.

With respect to radiological considerations. the
Sta’f has considerea what might happen in the event of a core
disruptive accident involving either energetics or a non-
energetic accident, and the Staff has concluded that the
radiological doses which may be expected in the aftermath of
a core disruptive accident are such that the dose gquidelines

£ 10 CFR Fart 100 would not be exceeded.

Based upon these conclusions, the Staff has indeed
accepted the proposed design concept for the CRBR of the
containment confinement design.

Lastly, with respect to radiclogical conseguences,
Board Question 9 asked whether protective action guides need
to be developed for the CRBR which would be different from

those in use for liaht water reactors.
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Counsel and parties, of course, are welcome to
attend, if you desire. As you know, this is not an evidentiary)
matter, and there will be no discourse, but the site will be
inspected at that time, arrangements previously having been
made.

Is there anything else before we adjourn?

MR. EDGAR: No, sir.

JUDGE MILLER: All right. The evidentiary hearing
stands adjourned.

We have our schedule already for the submissicn
of the proposed findinas of fact and conclusions of law.

I want to thank all of your for your attendance.
We certainly want to thank our reporters for their very able
work. Everyone travel safely.

(Whereupon, at 4:05 p.m., the hearing was adiourned.
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