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PROCEEDINGS

‘ 2| wWhereupon,

“w

DR. DENWOOD F. ROSS, JR.

was called as a witness and, having been first dulyvy sworn,

n

was examined and testified as follows:

| EXAMINATION
71; BY MR. PARLER:
aj Q Please state your full name for the record.
9%; A Denwood F. Ross, Jr.
‘oi‘ Q Dr. Ross, did you receive a letter =--
I‘EI A Yes, I have a copy with me.
17' Q == providing you with important information concern-
!
‘ ]32 ing your deposition?
14| A Yes, I did.
15 Q The copy that I show you I will assume is a photo-
16 copy of the letter which you have received; is that correct?
’7k A Yes, that is correct.
‘9:; Q Dr. Ross, I have marked that letter for identification
° as Exhibit 1151.
20 | 3 Okay.
21 | MR. PARLER: The letter "hit is so marked is a
|
22 |1etter dat.d Sep’amber 6, 197° . | . _enwood Ross from Mitchell |

23| Rogovin, Direcotr, NRC/TMI § ecizi :nguirv Group.

Q 24 (The documet:t above referred to was
Ace-

s Reporters Inc.

23 marked for identification as



Exhibit 1151.)

BY MR. PARLER:

3& Q Dr. Ross, do you understand the information that is
!
4| set forth in this letter, including the general nature of the
|
3 NRC/TMI special inguiry, your right to have an attorney here ?

é1 today as your representative, and the fact that the information

you provide here may eventually become public?

|
i
ah A Ye~, I understand that.
I
°R Q Dr. Ross, is counsel representing you personally
I
lO;i today?
" A 1s?
’2! Q Yes, is.
& 13 5 A No.
4 | MR. PARLER: I would like to note for the record

]5;; that the witness is not represented by counsel today.
16 || ’
BY MR. PARLER
17 Q Dr. Ross, if -t any time during the course of this
]81‘ interview you feel that you would like to be revresented by
" counsel and have counsel present, please advise me and we will

20 | adjourn these proceedings immediately to afford you the oppor-

2‘  tunity to make the necessary arrangements.

22} Is this procedure agreeable to you, sir? .

232 A Yes, it is. i
‘a...l e i: Q Dr. Ross, you should also be aware that the testi-

3| mony that you give has the same force and effect as if you were

H
{




are being taken down, and they will later be transcribed. You

\ 5
1] testifying in a court of law. My questions and your responses
l
|
i
L will be given the opportunity to look at that transcript and

|

|

|

|

|

|

4i make changes that you deem necessary. However, to the extent

51 that your subsecuent changes are significant, those changes may ?
6j be viewed as affecting your credibility. So please be as

7ﬁ complete and accurate as you can in responding to my guestions.

8“ If, at any point during the deposition, you don't understand a
9| guestion, please feel free to stop and indicate that, and we
‘0“ will make the necessary clarification at that time before we

“! proceed.

12[ Dr. Ross, did you bring a copy of your resume to
‘ 13| this deposition?
I
1| A Yes, I did. I would like to note that this is

13| slightly abridged from the resume that I gave the Presidential
16 | Commission, because the prior resume didn't include the job

|

|

17| assignment I had from October '78 to the present. So this has

18 | been updiated.

19 Q That is fine, Dr. Ross.
20 | A This is the resume.
21 MR. PARLER: I will mark for identification as

22i}Exhibit 1152 a one-sheet resume headed at the too "PERSONAL
23::QUALIFICATIONS, DENWOOD F. ROSS, JR."

" 24| (The document above referred to
A

vnummm'mﬁ

25 | was marked for identification as



1{ Exhibit No. 1152.)
i THE WITNESS: I would like to make one addition to
|
|

2 this. I would like to enter today's date, 9/28/79.

4i MR. PARLER: Off the record.
5! (Discussion off the record.)
6% MR. PARLER: Back on the record.
7} THE WITNESS: I made the abridgements to my prior
Bﬂ resume. This was typed today. So the date of 9/28/79 should
I
9“ appear somewhere on this sheet of paper.
10“ MR. PARLER: I have marked in the upper righthand
| corner "$/28/79." 1s that all right?
12 THE WITNESS: That is correct.
& 13 BY MR. PARLER:
14| Q Now, at the present time, Dr. Ross, your assignment

153 is what, sir?
16 | A I have been detailed to be the Director of a task

17 || force within NRR known as the Bulletins and Orders Task Force.

18ﬁ Q And prior to that your assignment was what, sir?
19 | A Prior to that -- this assignment was effective in
20| June of this year -- I was the Deputy Director of the Division
21 of Project Management in the NRR.
22 | Q I realize that your resume speaks for itself, but I
23} have one final guestion. Prior to your being assigned the
',, 24 | position of Deputy Director, Division of Project Management,
Al

» Reporrers Inc

25 | what was your position, and for approximately how long?
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It I was the Assistant Director for Reactor Safety in
the Division of System Safety, NRR.

Q And in that position, sir, what generally was your
responsibility and what groups did you supervise?

A There were are are three branches in the collection
known as Reactor Safety. The branches are the Core rerformance
Branch, the Reactors Systems Branch, and the Analysis Branch.
The general function of those three branches, which I col-

lectively supervised, was to study the reactor engineering

1

aspects of reactor safety. This includes the physics, fuel per-

formance, the thermohydraulic performance, and transient and
accident behavior.

Q Dr. Ross, you were scheduled for a depositioh today
primarily for the purpose of providing information on the
assignment thzt I have been given on the Special Inquiry Group.
That assignment is to look at the regulatory process for the
licensing and regulation of nuclear power reactors as it func-
tioned prior to March 28, 1979, that is, orior to the TMI-2
accident.

We have with us at this deposition today Mr. C. O. Miller,

| who is a consultant to the Special Inguiry Group, who also has

a different area of interest and responsibility as a consult-
ant to the group. He will now proceed to ask questions to you,
Dr. Ross.

After Mr. Miller finishes, Mr. Dennis Allison also has some
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“w

questions which he will ask you in still a different area. '

After these two gentlemen finish, I will then proceed with

you, sir, in the areas relating to the regulatory program that

I am interested in and have the responsibility for.

Mr.

Miller, will you please proceed, sir.
MR. MILLER:
(Discussion off the record.) 5

MR. MILLER:

0ff the record. w

Back on the record.

BY MR. MILLER:

Dr. Ross, as Mr. Parler mentioned, my area of inquiry

" | here is a little different from his, and indeed Mr. Allison's,

12
13 |
H
14 |
I

15 ||

H|

‘6f it is more convenient for you to cite a reference which will

17 |

|
19 |

|
1

20 !
I

21 {!

|
{

l
22? call my attention to, just menticn it and I will do the neces-

23 |l
24”

Inc.
|

25 |

4
|
|
i
!

and I would summarize it as being safety'engineering and manage-

ment aspects of NRC operations.

In this context, please don't hesitate to ask me to clarify

. any of the questions I ask, the terminology, and , indeed, if

simplify your testimony and lead me to information in a more f

tate to do that also.

18 | straightforward manner than your testimony, please don't hesi- |

Finally, I have read your Presidential Commission testimony

and similarly, if there is something in there that you wish to

sary research when the time comes. I don't believe we will have

any occasion to refer to it specifically unless you want to.

A

Okay.
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Q Let's begin, then, with a topical matter based on a

newspaper article yesterday, but I had the guestion in my own

mind before that. |
I wonder if you could differentiate for us between licensing

|
and regulation as applied to the NRC's process if, indeed, there

{
i

is a difference.

A I believe there is a difference. I read the same
article you did.

I would think that licensing would be to develop or expand
on present standards and apply them to plants not yet built,
so it would@ have the combination of new and different standards;
and new and cifferent plants, whereas regulation would be to
apply present standards to plants already buiit.

That is a rough definition, but it is as good as any.

Q All right. Are there any methods of achieving
nuclear power plant safety that NRC employs, other than what
might be described as being under the regulatory or licensing
process?

A Well, the Commission, the NRC, has a very large
research budget, in excess of $200 million a year. The Depart-
ment of Energy also spends some money on safety, but I don't
know how much.

1 imagine that that has an influence on design. It's a

1ittle hard to attribute directly how this might affect design

and safety, but I am sure it has an effect.
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I will give one or two examples.

This agency, NRC, has funded research at several places ;
around the country to more precisely define the rate at which
heat is continued to be generated after the reactor shutdown, ;
sometimes called TKE, sometimes called after-heat production. |
c
Presently, in the regulatory sense, there are some conservatisms?

applied which affect the way plants are run. It appears that |

the research that the NRC sponsored will permit relaxation of
some of the conservatisms and permit more favorable plant opera-
tion, perhaps higher pcwer, perhaps for a longer period of time.i

That is one example. I think that the money spent on re-
search would be an indirect effect. And that is not through
any application of regulatory régulations, design criteria,
regulatory guides, or standard review plans, which is the
traditional way that plants are both licensed and regulated.

Q Do you know of any programs, current or past, in
which the NRC effectively became an educational-type force to :
achieve nuclear power plant safety, such as conducting seminars,%

training people outside NRC, or things of that sort?

A Well, I have been involved with an international

. program where one of the missions that I had was to export

reactor safety information. This agency is a participant in ;

the Committee for the Safety of Nuclear Inst:illations. The

| acronym is CSNI. The CSNI is a subsidiary of the OECD, which

s Reporters Inc.

is an international group based in Paris, which does a lot of
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T
|

things, one nf which is reactor safety. There is a working 1
group part of the CSNI known as the Ad Hoc Working Group on i
Emergency Core Cooling, and I was an official in that working

group. Anywhere from about 12 to 20 countries participate. And

we have had seminars here that I would arrange and bring in con=
1
|

sultants from around the country to instruct the other countries

|
|

as to how our analysis tools work for analyzing loss=-of-coolant

accidents. ‘

Q Would it be a reasonable conclusion for me to draw

| that you are probably typical, in a sense, of many staff members

|
of NRC who participate in professional committee activities, or

groups of that nature?

A Not quite. The activity I was just describing was

| what I would call an active thing, where I was actively prepar- |

ing a lecture series for the international group.

Q I see.

x . think a scientific committee or industry committee,

' that I have ne "=r worked on, is more of a group effort, where

| each person brings i~ his share and contributes. There are a

large number of NRC people on standards committees, industry-

Q‘ﬁbased committees, but I have never been on one and I am not sure '

22%exact1y how they work.

23 |

TRy
e

» Reporters Inc

Q I see. Thank you.

A I should point out one other thing the NRC does

25_iroutine1y. Each year this agency has, in the latter part of
!:
I

i
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|
|

October or early part of November, a week-long conference at the

\
;
National Bureau of Standards. It is called a Water Reactor ‘

3 Safety Research Conference. Several hundred people come from |
4i 11 over the world while the NRC Research Office presents seminar%
5% and lecture series on the research activities of the last year. é
6; Q Speaking now of the various NRC decisions that ;
7% emanate from design or operational reviews, does the NRC policy i
8% in these matters acknowledge the utilities' desire to -- to
?|| use their words -- save the shutdown whenever possible during
lOi transients?
" A I guess I really don't understand that question.
12 Q Let me expand on it somewhat. Some of the documents
‘ o fl we have reviewed in our inguiry group reflect -- or you can
]4zéassume for the purpose of my guestion that they reflect -- the F
ISG utilities' desire, for economic reasons, not to shut down the ;
léfireactor if they can avoid it during certain transients. And my |
]7;'question is to what extent, perhaps, is this phenomenon account-
I |
lai’ed for in the rejulatory process by NRC. |
21 pa I understand.
2°i The desire to aveoid unnecessary shutdown is reflected in i
21ilwriting in, among other places, Chapter 15 of the Safety |
22i§Ana1ysis Report. An example might be that if the reactor is %
23!:running, say, at full power and there is a sudden decrease in i
ol mﬂqxnusi: the desire of the electrical grid to absorb the electricity

25 |

that has been generated, what the control system wants to do is
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to tell the turbine not to work so hard and not to generate so

|
|
. 2| much electricity. In turn, the turbine tells the reactor to
|
|

| guit producing so much power.

If ycu can run back the reactor gquickly enough with the

|
4] So the control system accommodates all of these things. It |
i
!
5! slowly reduces reactor power steam water rate, so as to accom- i
6? modate what the turbine is generating to what the grid wants to ‘
| ;
71 absorb. This whole thing is sometimes called a runback.
. i
8|
l
|

9| control system, then you won't have to shut the reactor down

| prematurely.
" This would be described in various transients that are part
121 of Chapter 15, such as sudden load rejection, and the reason
. 13 ’. would be clearly stated, yes. The burden of the licensee would
“éibe to show that the runback can be absorbed without having to
‘5'§scram in order to meet our regulations.
‘6§: Q Thank you, Dr. Ross. May I mention on the record |
‘7% that I, for one, truly appreciate your simple explanation of
Il
IB{jthis, because I hav: - had my difficulties with this in the past. |
‘9; A Yes.
20 || Q You know, I am sure, that the statutes governing |
il
21 i' NRC == .
22§i A What was that word? |
I |
23 Q I'll rephrase the guestion. I'm sure you will appre-}
!' 24 | ciate that the statutes which gave rise to NRC, particularly the:
Ace- s Reporters Inc. |

25 | Energy Act, established a Commission, and established certain

i
)
i

i
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. Management, who then collates all of the inputs and publishes

| 3¢,

key offices, NRR, NMSS, and, I believe, RES was the other one.

A That's right.

Q I wonder if you could, within that context, offer any
views on how safety decisions are made, that is, safety deci-

sions by the offices vis-a-vis safety decisions reserved for

the commissioners as a body or, for that matter, individually.

A Well, most of the significant safety decisions, I
believe, are made at or below the assistant director level.

The design of the reactor, the containment, and the safety sys-
te..s, are described either in what comes into the building,
which is called a safety analysis report, or described in
topical revorts. That is thé incoming material.

The material that leaves the building is the staff safety
evaluation repor%t, called an SER. So the incoming is an SAR, :
wh.ch the reacto:: or the reactor vendor provides, and the out-
going is the SER. @

The SER within the Division of Systems Safety is generally
prepared by a staff member, reviewed by his section leader, if
he has one, his branch chief, and it is transmitted under the

signature of the aseistant director to the Division of Project

The azcision, for example, to accept a new emergency core

cooling system feature or a new containment feature, a new

| structural design feature, would be made at or below the
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assistant director's level. So by and large I would say that

that is the area wherv the prominent decisions are made.

Now, some of the more fundamental, let's say, deciding-

policy decisions, for example, would you want to put a reactor

5|| in downtown New York, would certainly not be made at that level.

6| That decis.on would be made at the Commission level, I'm sure.

7 Decisions to reject a site would be made, I'm sure, at the
8| office director level. 5
r But the great majority of the safety decisions are made at

ﬂ the assistant director level.

1 Q Expanding on this somewhat, in the sense of going

12| not only between the three offices I mentioned before, but also

‘ 13 | including the Office of Inspection Enforcement and the Office

of Standards Development, to what extent are these decisions

‘SW made autonomously within a given one of these five major |

! ! i
‘6%;offices? |
‘7“ A Of course I will just have to gualify this answer

18| to my understanding.

The only way that I see safetv decisicns being made

20 | collegiately by the five offices is through what is colloguially|
21 |l

' known as the Ratchet Committee, more correctly known as the |

27° Regulatory Requirements Review Committee.
I

t
23“ This committee has delegates from those five offices that i
Q« 24 you mentioned. Its chairman is Edison Case of NRR. In the
toe 8 Reporters Inc. |
25 |

area of stancdards development, who would have a new standard or

|
!



regulatory guide, ~r from the office of NRR, who would want to

' modify the way that we presently license plants through the

| standard review plan, if we wanted to increase the reguirements

on the industry, which is the colloguial ratchet, then there is
| a formal process for bringing that matter to the attention of

the Ratchet Committee. A lot of the important decisions are
7; made there. I shouldn't have used the word "de.isions." The i
8 | Ratchet Committee proposes and the Office, Director of NRR dis-
. poses. That is, he is the final arbiter of whether a new %
10n requirement is a policy matter with respect to licensing. !
# That is the only decision process involving those offices
2|l that I am familiar with.

’ " ” Q Could you expand a little bit =-- you touched .on it a ’
‘4¥ moment ago -- on the role of the Division of Project Management,?
]5& first in relationship to other divisions within NRR, and
165 secondly -- we can come back to this in a minute -- in respect
]7j to the other major offices besides NRR.
18¥ So first, would you care to comment, please, on the role of |
]95 the Division of Project Management in the decision-making %
203 process now, in relationship to other divisions within NRR. '
2‘% A The Division of Project Management has a decision- é
22& making role in that as it receives questions to be sent to the i

I
23& applicant, and during the conduct of a safety review, it is ;
‘a."' i '2':‘-& supposed to insure consistency that these question areas or
25 |

positions that are proposed to be taken are consistent with



Q.

!i present policy.
| As an example, if one of the reviewing branches requested
l

Project Management to notify a utility that henceforth he must

4 | have six pumps instead of two, the project manager should be

6| he should advise the offending branch to proceed to the Ratchet

7| Committee, because that is our policy.

Another decision area he faces when he is assembling the

safety evaluation report is to look for the same sort of thing,

|
10! to make sure that the document the agency is going to publish

11|l is consistent with present policy.
Now, there is an additional decision-making thing. As each
|

applicant comes in with a request for a construction permit or

14 || an operating license, he is informed that during the course of
15| the review if he disagrees with the matters that are decided

. upon, he has the right to make an appeal. He may appeal a
17iirequirement to a two-man committee, which is composed of the

18 | Division of Project Managemen: and the Director of the Division
19 of Systems Safety. So the Director would have a decision-

20 | making role.

2lﬂ There are activities inside the Division of Project Manage-
22i|ment that are not directly related to licensing of construction
231;permits or operating licenses. There is a branch known as
24%.the Operator Licensing Branch which serves all reactors, not

Reporters Inc. |

25hjust those under review. Occasionally it is necessary for the

!

i

5| familiar with present policy, and if that constituted a ratchet
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—

w

| became a difference of view between, say, the Director of the

24 |

8! Reporters, Inc ,g
25 |!

I

|
|
}

18

Operator Licensing Braich to deny a license to a person to run

a reactor. That denial would be subject to review by *“he

Division Director, an additional decision-making process. And

in that context the Director would have a decision-making pro-

cess on new requirements for T.icensing.
I think that about covers that.

Q Let me expand just a little bit. What if there

Division of Systems Safety and the Director of the Division of

Project Management? What mechanism arises for this to be

resolved?
A ' I can only speculate. They would consult the Office
| Director. é
Q And logically, as an organization segment, if it

came to that, he would make the decision? ;
A That is correct. |

Q All right. Let's go on, then, a little bit into,

' as you see it, the role of the Division of Project Management as

compared to offices outside of NRR. Are there any pctential
areas of conflict that would have to be resolved between these
groups on occasion?

A I don't think so. From time to time the Project ‘
Management people might ask the Office of Standards Development %

for an interpretation of a general design criterion, which is

Appendix A to the Commission's Part 50 regulations. I don't
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. in other words, providing license amendments, to the point when E

19

know of any interaction with NMSS, and very little interaction
with the Office of Research. There might be some interaction

L=tween Inspection and Enforcement and the Quality Assurance

Branch, because Inspection and Enforcement has a heavy role
in construction gquality assurance, amd so does the Quality

Assurance Branch. I don't have the details, but controversies

could arise there, because both parties are trying to achieve i
the same thing.

Q What is the dividing line between the Division of
Project Management and the Division of Operating Reactors?

A If you start at time zeroc when a utility decides it
wants to bui;d a reactor and files for a construction permit,the:

1

Division of Project Management is the interaction between the

. technical branches and the utility. During the construction

| phase, after it has received its construction permit, it con-

tinues to be the official point of contact.

The plant then files for an operating license, and again
Project Management is the point of contact. You receive this
license, and for the first few months of operation Project

Management is responsible for, say, servicing the license,

the reactor seems to be functioning well. It is then trans-
ferred to the Division of Operating Reactors.

The point of contact, the responsibility for servicing the

license, is transferred.
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At that point there is an interfacing memorandum issued

. 2| that is jointly acceptable to both division directors, that

3“ officially and formally hands off the project.

d | So a new project manager in DOR would be assigned, a new

branch chief, and Division of Project Management would have no

6! further responsibility.

l
|
7i Q As a practical and, indeed, physical point, when
al this transfer takes place, what happens to the documentation |
9! associated with the work under Division of Project Management? |
I

10| Does it essentially be handed over, or files be pointed out to

11| DOR and they say, "Here it is," or just what takes place?

12 A 0f course, most of that I can't answer. I don't know

‘ 13 || whether the project manager physically hands the thing over.
I n

14 | The memorandum of transfer is frequently quite lengthy. It

ii |
“ may have 20 or 30 items undone, and each item will be definitive

16 | with respect to who is going to do what, and on what time scale.

I \
17 || Because there is never a clean transfer; there are always some 1

l* |
18! I0Us, work to be done in the future.
19 But as far as the files are concerned, I don't know if the

20 | project manager hands over his diary, his log book, his personal

21! files, or not.

|
22L Q Let me give you an example, and perhaps that will
I |
23| help clarify matters. *
I
24 | In the design and development of a nuclear power reactor,
Ace. o' Reporters, Inc

25| unless I am mistaken, the contractor or the utility or someone

I
i
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might perform some extensive hazards modes and effects analysis |
or failure modes and effects analysis. These are conceivably
reflected in some report or other, but they might not be.

In other words, there will be correspondence anrd documents that
reflect what went on. And what I am trying to get a feel for
is: How is this information, if you will, translated between

the DPM and DOR?

A Well, if it is something that is done, it would have
been reflected in the staff safety evaluation revort. If it is
not done but needs to be done, it will be in the memorandum of
transfer.

Q I see. If I use the term "matrix concept of manége-k
ment," would you understand what I mean, or would you like me to

|
expand it? |

A I think I understand it. |

Q I am curious to know as to whether NRC's fundamental

approach to management, reflected in DPM or DOR, utilizes a

matrix concept of management to staff and carry out their pro-

grams.
A Not as I understand the term, no.
Q Would you explain to me your understanding of the %

: |
term "matrix management." |

A If we used matrix managemen+ .hat it would mean to mé

is we would have collections of penple, for which we can use the|

term "branch" =-- would have branches of people with like




12

"’ 13;

14 ||

® .
Loe. 8! Reporters Inc, 'i

a5 |

22

disciplines. And each branch would have a manager, and maybe
collections of branches would have an assistant director, such

that you had an assembly line of technical disciplines.

The project manager then, for each nroject, would be assign-i

ed one or more members from each discipline, and for the dura-
tion of the project he would provide technical direction. And
they would not receive technical direction except maybe in the
mos t rudimentary se. e from their technical branch chief.

The matrix would mean -- for example, the columns would be
the branches, and the rows would be the project managers.

Q And I believe your answer to my question was that
NRC does not necessarily function that way; is that right?

A They don't do that because the project manager has
little or no authority to manage.

Q Is this why in your Presidential Commission deposi-

' tion you stated that the technical decisions were made by the

' other branches or offices, whatever they were, other than Pro-

gram Management?

A That is correct.

Q This area that we have been talking about, project
management -- was this any different under the Atomic Energy
Commission, to your knowledge?

A It was markedly different. In the time span from
1967 through 1971, where the regulatory aspects of civilian

nuclear power were with the AEC -- the NRC did not exist =-- 1

{

|
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‘h was a project manager, and as a project manager I had consider-

2k ably more authority and autonomy than a project manager does
35% today.

‘l The reason is not that the managemen: system changed so

5% much as that the types of people, the numbers of people avail-
6“ able today greatly exceed those available then.

7 At that time many of the systems branches that we have now

|
|

eﬂ simply didn't exist. There was no Reactor Safety Organization,
1 there was no Reactor Systems Branch, there was not an Analysis
i Branch. And many other branches just simply didn't exist.

| So the project manager had to pick up these functions more or

12i{ 1ess on his own.

‘3; Q Are you saying, then, they operated more-on a matrix
“ﬁ concept then than they do now?

Wsﬁ A No, it is not that they had the people; it is just
16}

| that the project manager himself performed these functions.

So the project manager might have to do his own review of

18 | emergency core cooling system, whereas now it is done for him;
he might decide more pumps and more valves are needed, whereas
20 | now it is done for him. It is not that he had more people to
2! | manage then, because there were less people; it's just that he
22 | had more work to do.

23U Q Are you aware of any studies or considerations given
under NRC to go more to the matrix conceot of management as you

8! Reporters, inc. |

25| gefined it?



| 24

A I know that there was a report which is known as

the Pocock Report. Pocock was a consultant to Mr. Rusche when

—

)

| he was the Office Director of NRR. I think I read the report.

41 I know I discussed it. This would have given more stature to ;
5| the project manager and given him more authority. I would have i
6| to re-read it to be sure it went into the matrix -- I believe i
!

7; it did go more into matrix management. }
55‘ Q As a personal opinion, do you feel that more of a i
9,‘matrix concept would be a better way to do things at NRC? |

|

10 A No, sir. |
n Q You are satisfied with what we have? z
12 A Well, I am not satisfied with what we have. I think 1
‘ 12 ithe project manager has been relegated somewhat to a paper ‘

I think he needs to not only take more of a technical

I I
1l . . . Y
‘511nterest in the project, but to be more of a part of the dec151onr

“}!shuffler.

‘6ﬂmaking. But I think that matrix management divides the responsi-
t |
17|bility too much. I would give him more technical voice, but I ,
I |
lshwouldn't want him to circumscribe the limits of the review. |
| |

19 | Q The project manager, as he is known today -- is he

2°ﬂrequired to have, if you will, both technical and managerial

!
21¥skills to qualify for that position?

il

22? A I think by and large yes. Project managers, when |
I

23i¢hey are hired in, may not necessarily have demonstrated any

Q« 24 managerial skills. However, in order to continue to grow ==
ioe. al Reporters Inc

!\
25 the effective project manager acquires the skills and is
|

t
li
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l‘ promoted; the ineffective one doesn't acquire them and isn't
|

' promoted.

3 Q To make sure the record is clear, when you say

|
4' "skills" you mean managerial?

5 by Managerial.
6| 0 And technical?
7| A I think the skills that are looked for are more

i
|
|
l_
|

g ! on the managerial side: the ability to weld together a cohesive

|
!

9| report and get the work out on time, get the right people in the

IOi right place at the right time. This takes requirements more
ll‘ than being a detailed technical expert.
12 Q When, as well as how, does a project manager get
‘ 1332 involved with a new facility?
ldt A At present he may get involved up to a year before

i1 |

15| the ulitility makes a filing. It is one of the lessons that wasz
16 | documented in a report NUREG-0202, such that a year in advance ;
17! of the filing of the application, the project manager may be

IQE working with the utility, making sure the utility understands
195 what should be in his application, having meetings at the site
20 | so the local people will know a nuclear plant may be coming and
21! they will have a chance tc say something about it. ;
22ﬁ Q that early stage is it safe to assume a project

23$ manager may be essentially assigned more than one facility?
| |

'. 2 | A He would be, yes.
Ace-

a! Reporters, Inc. ‘,
25 || Q Do you have any personal familiarity with the
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: American Society of Safety Engineers? |
|

‘ 2 | A I have never heard of them. t
3£ Q How about the National Safety Management Society? |
4| A Never heard of them. |
° Q Next, the Systems Safety Society. 3
ol A Never heard of them. z
7i Q And lastly, the Human Factor Society. ;
| A Never heard of them. ‘
9“ Q I show you a couple of documents here. I don't think?

| ,
‘02 we need to enter them into the record because I am not going to |
1 guestion you on them other than to ask you if you have, first,
12|l ever been exposed to a document entitled "MILSTANDARD 882-A,"

‘ 13 | dated 28 June 1977. And its full title is "Military Standard
14 gi

System Safety Program Requirements."

15 | A I don't recall ever seeing this. I worked at the

16 | General Dynamics Fort Worth facility from 1957 to 1967. I
‘7y can't preclude something like this trickling down through the |
'sh Air Force because General Dynamics was an Air Force contractor, |

I :

19: but I don't recall.

20 | Q Does the number MIL S-3130 mean anvthing to you?
21 ‘| A No.
22& Q Did you ever know a Mr. William Funk with General !
I '
23} Dynamics? !
24 A No, never hea:rd the name. ;
Ace ® Reporters inc. |

25 | Q A second document I would identify similarly as
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"NASA Safety Manual, NHB 1700.1(V3), Volume 3, System Safety."

document entitled "MORT, the Management Oversight and Risk

: -\ No, I have never seen it.

3ﬁ Q Have you ever been exposed tu a program known as
|

4i the MORT Program? And I show you, by way of illustration, a

6| Tree," put out by the AEC with a code of SAN 821-2,
7| A No, never seen it before.

8 Q Within NRC, which organizational segments, to your

9! knowledge, are concerned with man's impact on power plant safe-

‘oﬂ ty? And I will expand that slightly to say "man" meaning

"l control room operator, maintenance personnel, or those who are

or an operating license is to demonstrate that there are going

12| associated with the operation of the system.
. 13 IE A Okay. There are several groups.
“{ One of the requirements for getting a construction permit
15 |
I

‘6; to be enough people working at the station to do everything

17| that has to be done. This is described in the application,

19L and there are NRC requirements. I forget which chapter of the
. application it is =-- it is either Chapter 12 or Chapter 13. It
20 | would describe the station manager, the technical services

21| people, the maintenance people, and so on, the total number of
72& people that would be running the plant. And there are NRC

23; requirements, both in numbers and educational gualifications.

. ." 7‘: The contrecl room operator, which we call the licensed

e

# Reporters, Inc. ‘f

25 | operator, must meet standards that are described in part 55 of
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|

| .
| |
| the Commission's regulations, and the standards are administered

l ‘

|
!

|

;
. 2 { by the Operator Licensing Branch of the Division of Project |
I |

3 | Management. So these people physically go to the plants, go to

4| the simulaters, give oral and written examinations to prospect-

i
| 9
51 ive operators. :
| i
6 There is a third area where the Inspection and Enforcement |
| !
7i Office reviews at the facility the procedures by which the |
: |
8 || plant is operated and determines that the operating staff under-|
9; stands and implements the procedures correctly.
10| I think that is the three areas.

1 You mentioned control room. We don't look at the human-

12| factor aspect of the control room: Is the control room layout !

. 13 'l a decent layout? Can a guy run it? That is not formally done |
14 | anywhere. *
I
il
‘5‘; Q Do any formal or informal safety boards or councils

l . Tra- ]
‘655ex1st within NRC, by whatever name, and if so, what levels of

17 || organization are reflected in their membership?

18 | A The only such board would be the Ratchet Committee

19 that I previously mentioned, whose primary function is to re-
20 | view new reguirements. |
21 | Q Is there any group =-- again, I stress informally or

|
22 | formally -- that would be expected to meet to review the impact
|

23| of a serious event, accident, or whatever?

’ 24 A No. There is no standina board.
4 e-Fecersl Reporters Inc ii

25 | Q Are program reviews that DPM conducts ever devoted ‘



‘E exclusively to safety issues? L

| i

. 2 A I don't guess I understand. The work that is done by,
37 Project Management is to determine whether a construction

permit or operating license should issue. And what we are

|
!
% supposed to find out is consistent with the Atomic Energy Act, |

5
|
6” which is: 1Is the plant safely run? The whole thing is safety,
|
I ‘
7q unless you are talking about environmental. |
t
84 Q Let me rephrase the guestion and see if I can point
l
9| out what I am getting at here.
I
il : s : ; - :
10 | Certainly any program, any project, 1in having review meetings

M| will have many subjects on the agenda, everything from how does
121l the schedule look to making a decision of clearcut design safety

‘ 13| importance. What I am trying to establish is whether or not as |

| a matter of practice within NRC there is any other form of a

f
|

‘SH program review meeting which is more clearly delineated as

‘6¥ being a safety program review meeting, as distinct from what

17% 1 have just described at the beginning of my gquestion here as |
| |

18t a normal program review meeting. |

‘9_ A The only thing I can think of is that somewhere in ;

20 the environmental area the need for power is discussed. Maybe |

21U that's it. But I am not familiar with that. l

22 :, 0 All right. |

| |

23f Considering the organization at NRC to achieve its object- }

| | |

‘ Q 24 ' jves towards nuclear safety, what path does the line management
“ce-Fecers! Heporters Inc. |

25| function follow? And I will define "line management function"
|

!



1| as being the safety decision-making function.

I know you answered earlier that certain decisions were |

2 made at a given level. Perhaps if you wculd just carry that on

I
AV all the way up as high as necessary -- and to simplify my |
5# guestion, what path does the line or safety decision-making
6! function follow throughout the entire NRC?
7‘ A We have already discussed how the review is brought E
8; together and collated at the assistant director level, who é
9i would collate his several branches. |
|

10& Project Management would assemble the whole thing into a
1| report, in other words, a safety evaluation report, which would
12/l be concurred in up through -- it would be transmitted to the

. 13 | Advisory Committee on Reactor Safeguards at the DPM assistant :

|
; At this point we have to go outside the office of NRC and go

14} director level. !
* 1
i- |
q ,
|

to the next phase, which is statutcrily required, go to the

l?ﬁ Advisory Committee for Reactor Safety, the ACRS. They review |
18? the report, if it is a construction permit, and write a report é
19{ to the Commission. So they have a voice. They provide advice
20|/ to the Commission. |

21 | The matter then would be -- if there is a hearing involved —T
| taken up by an Atomic Safety and Licensing Boa.d, and we would |
I
|
|
\

' do it through the public hearing phase. At such time as the

|

Q' 24 | hearing board reported, the Project Management assistant direc-
- o Reporrers inc

25 | tor would sign the authorization to proceed. The Office
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1| Director is not involved, the Commission is not involved, the

. 2| Executive Director for Operations is not involved in the de-

cision-making process.

4 1 am couching all c¢f these things in the time period before
| |
5W March 28, ;
| |
|
ﬂ Q Yes; my questiorn certainly relates to that.
I E
7! A All right. |
|
8“ Q But let me go a little further into a couple things |

|
9L you said there. I believe you specifically said that ACRS
10| provides advice. 1Is the same thing true of the Licensing Board

"Nl you mentioned?

12 pa That would authorize the agency to issue a permit,
‘ 13l1 Q So that is a decision-making function. i
‘4f A But there is a de facto decision-making by the ad- |
‘52 visory committee, because if they fail to advise, then I don't
16 | believe we would proceed. If they advised to the negative, theﬁ
'7P that would have to be ironed out somehow. So there is a de facto
(l ‘
‘8ﬁ decision-making process by the advisory committee.
.
19 | Q I1f the project manager, following the process you

20| just mentioned, made a decision and this came to the attention
21L of the head of NRR, could he overrule it?

|
2 A Oh, certainly. ‘
|

l

!,
23“ Q Could the Executive Director for Operations overrule
24 je2 .

ice WOersl Reporters Inc.
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25 | A I don't know.
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.
Q Could the commissioners collectively coverrule it? :
A Oh, 1 am sure that they could, because collectively ;
they are the supervisor of NRR.
Q Could the Chairmar individually overrule it?
ey That I don't know. Mr., Denton, in his testimony
earlier this year, noted that he felt that the Commission col-

lectively were his boss. I'm sorry; I just have to rely on what
|

!
he said. }

Q Certainly. Let me interject at this point that if

| your response needs to be qualified, don't hesitate for a

minute to do so.
I would like to ask a relate@ guestion.
MR. PARLER: Off the record.
(Discussion off the record.)
MR. PARLER: We'll take a short recess.
(Whereupon, a short recess was taken.)
MR. PARLER: All right, let's continve.
BY MR. MILLER: f
Q lr. Ross, to pursue a guestion similar to the one I
just asked you, other than ACRS, which you have already dis-
cussed, are tnere any other persons or organizational segments ;
within NRC that provide a staff safety function -- and I will %
define "staff safety function" as being an advisory one. ;
A I can't think of any, no.

Q In your judgment, is there any one person or any one
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|

office who is most responsible for decisions related to safety?
A The office -- let me split that in two parts. i
I think the two offices that are jointly most responsible
are Inspection and Enforcement and NRR. Inspection and Enforce{
ment, by virtue of having a large complement of people in the |
field, are more readily familiar with the day-to-day problems,
and they have a day-to-day decision as to whether operations
should be terminated. '
NRR also has a responsibility for operating reactors, as
wzii as those planned or under construction.
%23 I am not sure I could separate it. I would say the two
of them together probably have about the same amount of re-
i
Q As a program manager, when you look across the entirez
spectrum of NRC's organization, do you have any office in mind

that you turn to for advice relative to safety? I am trying to

speak now in terms of most responsible for advice related to

safety.

A I will have to give two answers.
If it is a routine project and we are trying to decide &

whether the project should be licensed or not, and, if it should

' be licensed, under what terms ani conditions, then I think NRR ]

|
|
is the prime office. And I don't think, generally speaking,

that w2 would go outside of the office for advice.

If it were an event of a serious nature, such as Three Mile
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Island, and we got an immense amount of advice, the Research
Office and the army of consultants that they have at their
disposal.

Q From your perspective, do you see any particular
organizational segment in NRC more active in the accident pre-
vention bisiness than any other particular organizational seg-
ment?

A I guess I'd have to turn back to NRR and say that
that is more nearly their function than any other office.

Q All right. To what extent does the organization of
NRC parallel the organizations that you see at utilities or
their major contractors? Or, to put it another way, could a
person, particularly in your area, sort of look to these other
activities and find an opposite number, so to speak?

A I1f we look at the major contractors, they are known
as the nuclear steam supply system contractors.

Q If I may interject, B&W being a typical example?

A Yes. Then you would see a logical complement. They

| have project organizations and technical organizations, and

there is a very close one-to-one correspondence.

The utilities -- not so much for the utilities, because the

| utilities have a wide spectrum of talent. Some utilities are

small, do not maintain the large encineering organizations, and
rely extensively on external advire from other firms like

architect-engineers.
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Other utilities staff up and maintain a large internal
engineering organization. Even so, even a large utility with
a large organization does not have one-to-one correspondence,
because much of the work, even then, is delegated back to the

nuclear steam supplier, particularly in the reactor safety

areas like physics, fuels, and thermal hydraulics.

Q How would you characterize Met Ed in the context of
the answer you just gave?

A My answer will be in terms of two or three or four
years ago, which is when I was more actively involved with that
organization.

My recollection is they didn't have a strong engineering

| organization. It would have been more the former than the '

latter.

An example of a utility that did have a large engineering
organization would be Duke Power, or TVA.

Q What varizbles do you feel are most frequently

encountered that enter into a decision in matters relative to

safety?
A What was the second word?
Q What variables.
A Since I didn't get the second word, read the questioni
again. |
Q Let me give it to you again:

What variables are most frequently encountered when you are
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faced with a decision in matters relative tc safety?
A Two general headings would be probability and con-
seguences, which collectively make the risk.

Is that too general an answer?

Q No.
PN Okay.
Q I would like to add one other guestion here,

though, and it might suggest that you amplify your previous

answer.

I would be interested to know if you believe implementation

of safety changes or, for that matter, tasks to achieve safety,

always cost somebody money.

A I would have to say almost always. There may be

some changes =-- I can recall some changes that we have made in

safety areas that resulted in additional power-generating
capacity which benefited somekody.

Q Would it be safe to say that depending on whether
you are looking at short-term goals or long-term goals, the
cost-effectiveness could be a little differeut?

A I guess I probably don't really understand the
guestion, but it would seem to me like cost effectiveness has
to incluie long-term performance or it is incomplete.

Q Then to what extent, if any, are safety decisions

at NRC made using cost-effectiveness as one of the variables?

A The word "cost-effective" is used from time to time
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'l perhaps in a locse, perhaps in an incorrect sense. But the

‘ 2| actual technique of determining whether an improvement in
i safety merits the added cost is not rigorously done.

Q What forms of communication and documentation are

6| cators of action related to safety? I know yca have already
7| spoken in terms of SERs and SARs. My guestion here is based
o

5‘ used to forward safety decisions, warnings, or similar indi-
|
|
1
l
ﬂ more on a day-to-day basis: A problem comes up it is resolved,
i .
9 and some form of communication goes out to advise somebody of
|
‘oi what action has been taken.
|

Can you provide any further descript. ons of those kinds of

12|l communications or documentation?

‘ 13 || A Well, it takes se .al forms. I didn't bring the

14 || examples with me.

‘Sﬁ If a utility reported a problem -- and their reporting

16& might be because the license required them to report it -- then
‘7? we would have coming in a letter, perhaps a telegram, describ-
185 ing the problem.

19

If the problem had generic implications, then the Office of
20| Inspection and Enforcement might issue a circular or an infor-
2‘ﬂ mation notice to tell other people of this potential problem.

And there are hundreds of examples that could be shown on that.

23 We might need to meet with the utility to better understand
' 2‘\ it, in which case there would be a meeting notice, which has
Ace-PeCers! Reporters, Inc. |

25} wide distribution, both within and without the agency.
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[ I1f we decided to direct the utility to alter its opera-
. 2! tions, we would send the utility a letter And once again, this|

ﬁ letter has wide distribution.

‘! Somewhere in tha t sequence of events, if it appeared ap-
5% propriate, we would notify the licensing boards if this was new |
6? or ditferent information. On many occasions we would issue a ;
7h press relea.e that this incident had happened, or new informa- |
3? tion had come out. ;
9; I guess that is the flow of paper, if that was your gues-
]O% tion.
"! Q Would what you call the technical content of those
12 things you just described usuaily emanate from within NRR?

. ‘3§[ A Either NRR or I&E, one or the other.
L ‘ Q All right.
]5¥ PN I14E is equully capable of writing the information A
léggnotices. There is even an earlier thing known as a PN, a
‘71 preliminary notification, which I&E writes within a few hours ;
]elfof something happening.
19 | Q Now, perhaps you are not the right person to ask
20 this question, but I would appreciate your views in any case, ’
2‘ﬂ because I am sure you must have seen literally hundreds, if not é
22¥ thousands, of these things. g
23“ I would like to know whether these documents ccntain a §

' 24 | description of the hazard which is really being protected

Ace-P¥Geral Reporters, Inc. |

25 |

against, as distinguished, say, from telling somebody to do

I
|
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1|l thus and so. '

‘ 2 :{ B Frequently they dc. The most likely thing would be '
3‘T in the staff minutes of meetings where the subject is explored
4% in more detail. A preliminary notification usually is only :
5! a half-page long, and it is a factual report, not an analysis.
6? If the reactor tripped and a pump didn't start, that is what it |
7% would say. It wouldn't say what the safety significance is.
8% The outgoing let*er from us to the utility could ask for

an engineering analysis. So from time to time material coming
10! in from the util.“v would have it. Most likely the minites of

11|l the meeting would be the most detailed.

12 Q Are you aware of any internal NRC procedures which

. 13| define the content of these things in the sense I just asked,

4 | in other words, to be sure that the communication describes

‘53 what the hazard is, as well as the directions accordingly?

‘6$ A Yes, there are detailed procedures on notification
17? and exactly what ic supposed to be in there.

18% Q Where would I find those?

'¢§ A The procedures?

20k Q Yes.

214 A Mr. Vassalle, Mr. Dominic Vassalle, is the keeper of

22 | all these records, and would have all that informatior.

23ﬁ Q Is there a priority system described anywhere into

..' 24 | which, say, categorization of some of these communications
Ace s Reporrers Inc.

25 | would fall?

|
i
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A Not really. There have been some recent changes
that I am not familiar with on board notification, on timing.
You have got to tell them within a certain time, and I don't
know what that time is. E

|

However, if you have a meeting and you want minutes, there ;
is no priority that says, "Get them out in seven days," or some
fixed time.

Q Certainly the output of your Ratchet Committee would |

have, in a sense, priority because it might impose a time limit,

{ would it not?

A They do. More frequently now than in the past, the
Ratchet Committee would give precise deadlines.

Q I guess my earlier guestion was aimed at trying to
find out if there is any sy.tem in existence which says, "This
is a Priority A change; this is a Priority B change," in some
form like that.

A Well, the Ratchet Committee has three categories:

Category 1 is for new plants, but not existing plants.

Category 2 is, "We don't know." 1It's done on a case-by-case
basis. We might do it on existing plants or we might not.

Category 3 is everybody.

There is no time in that. |

Q I guess I didn't make my gquestion clear enough.

I was curious whether any safety priority was established, such

as extreme hazard, hazardous, well, maybe hazardous, that sort
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of thing.

LY I understand. There was a crude ranking done of the
unreso.ved safety issues. There were about -- well, there were
over a hundred unresolved safety issues documented -- I don't

know the exact date, but it was about two years ago. There was

a joint effort between NRR people and the Probablistic Assess-
ment Staff of Research to prioritize these issues in a descend-
ing order of safety importance. And some numerical system for
guantifying this ranking was constructed solely for that
purpose.

The Ratchet Committee considered the prior.tization. They
noodled a little bit with some of the way they were ranked, and
finally approved them, and a top 20 came out of that.

The agency focused on that, and some of the bottom ones
were so unimportant they were just dropped altogether. The ones
in the middle would be worked on a time-available basis.

I think that is more responsive.

I believe Mike Acock of NRR is most familiar with that, if
you want more information. I could get it; I just don't have i
it with me.

Q Thank you very much. It is very helpful. |

In that same vein, however, do you believe that these risk
assessment or hazard probability studies that ycu have seen

from time to time provide you a high level of confidence that

the hazards that have been looked at are really understood?
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A To the ertent I have used them, yes. My task force
has used these technigues in the last few months to make safety
cecisions, and they have been very helpful. They point out the
dominant contributors to risk so that we can work on those and
eliminate those. They * ve been very helpful.

Q You are sayming "predominant contributors." May I
conclude f.»>m that that you are thinking of the substance as
opposed to the numerical values thereof?

A We were influenced by numerical values. Numerical

values were assigned for the operator to perform an action, or

in an active malfeasance where he executed an action he should-

a'c have, the likelihood that a valve had failed to operate, and

so on. Numerical values were put in to decide what the domin-
ant contributors of a certain system were to liability.
Q What activity was that you are just describing now?
A It was done under my present detail assignment. We

were looking in a probablistic sense at the performance of

the auxiliary feed water systems of all of the pressurized

| water reactors.

‘I. 24 |
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Q Is this that you have just described reflected in

any documentation, a report of any sort?

A Yes. There is a draft report that is being reviewed

that describes the methodology. And the application to operat-

1
|

ing reactors is reflected in a number of letters we have recent-

ly sent to operating reactors. I don't have any with me, but

|
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they are available. |

Q Can I ask you to provide for the deposition subse- |
guently identifying materials, things which describe the process
you have just discussed here in your deposition? |

A Yes.

Q What process is followed to record and track safety
deficiencies determined from accident incident investigations,
either by -- well, whoever. |

First of all, what system is available to do this?

A At present there isn't a system.

Q Is there any system in existence which records and
tracks recommendations that people have made resulting from
accident or incident investigations?

A Not really. There may be one in what I would call
a docket sense. If there is an operating reactor and it is
investigated and as a result it is decided to require the licen-
see on that particular docket to do something so that the
accident doesn't happen again, then the docket will reflect all
f of this. If it had generic implications, then Inspection and
' Enforcement bulletins or circulars or information notices might
ﬁ be sent to everybody that might have this disease.

But the system that you are talking about is -- I under-

| stood it and I answeredé it in the sense, "Do you have a follow-

| up system to be sure that all plants responded to a request

to determine if they had the disease, and if they had it, to




fix it?"

No, there is no system that does that. It may be done on |
3ﬁ special cases; it may be done by perseverence of a project

% manager. But a tracking system, no. !
5! Q Let me define a difference between three kinds of ’

61 visits that might be made to a utility.

|
| predetermined requirements are examined to see if the utility

l

i . . ) . ; ; :
7) I am going to define an inspection as one 1in which certain

l

|

|

|

adhered to them.

|
101 I am going to describe a staff assistant visit as being one
"1l in which gualified people go out and basically discuss or
12|l otherwise try to help people solve a particular problem that may
’ 13| exceed their capability in-house.
14 |l Thirdly, I want to define a safety survey as being the use
15| of a white-hat inspection. That is, they will go out with a
16| team of people and evaluate what is going on, like an inspec-
17| tion with one major difference: There is no penalty involved
‘aﬁ in it if they find something wrong, and indeed it is a method
19| whereby the communications are only to the very senior people
20 | of the organization, on the basis that they in turn would not
?‘ﬁ use that information for disciplinary reasons.
22¥ My guestion is: In your knowledge of NR”, have all three |
} of these, or what proportion of these three irethods have been
. Q a4 | used as part of a safety management program?
oo

ers! Reporrers, Inc. |

25 | A Well, the first one, 90-plus per cent; the last one,
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to my knowledge, not at all. The second one, maybe a few per

~

cent, but not very much.

—

3“ Q To what extent does a project manager become in-

4{ volved in the adeguacy of the management'functions at a utility:
51 or at a major contractor? i
6! A Fairly high. One of the findings that th2 Act re- :
7% quires us to make is that the applicant is technically guali- i
81 fied to construct and operate a facility. That determination |
91 is mostly made by the project manager in consultation with other

10| people. There is not much in the way of written guidance on
11|l how one comes to that decision. The Quality Assurance Branch

12|| helps, but by and large the project manager has to do that on

. 13| his own. ;

14i Q I think you have just answered my question, but to

|
lsﬁ make sure I understood you correctly, there are no written

|
lbﬁ criteria for the management approach to this sort of thing as

i ’ |
17% you would reguire of a contractor or utility? f
18? A No, there is nothing like a standard review plan

19| or an industry standard for determining that a utility and its
20 || contractors are technically qualified. It is largely subject-
21 | ive, based on experience.

22h However, in a recent adjudicatory project on the Sharon
23“ Harris application, we developed more extensive criteria than

‘I." 24}3we had heretofore had. This was about eight or ten months ago,
Ao |

Reporrers inc i
25* I think. And that is what is probably being used by Project

f
i
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Management now as a baseline for making its findings.
Q Again, could you, for the record, just provide us

with the identifying information and how we could find that

reference?
A Yes. 1
|
Q However, let me go one more step with that gquestion. |

You kept saying "techrical capability." My guestion a moment I
|
ago dealt not only with the technical capability, but menagement
capability and management procedures, including such things as
some of our discussion earlier in this deposition about the
matrix concept, project manager concept, and so forth. So
when you say "technical" do you mean a pure technical capabilitf
or do you include management as I have tried to explain it?

A I meant pure technical.

Q Let me add another guestion, then. Does NRC, as a
matter of requirement, impose any management format requirements
upon utilities or major contractors?

A Maybe we do. Let me explain. |

It is always felt that the quality assurance function of
a utility should not be subservient to t .e construction func-
tion. So we would want a path of communications to a more
senior official, perhaps a vice president. If that is manage-
ment, then yes, we dabble in that area, yes.

Q Yes, that is exactly the aim of my question. Are

there any other things like that that you can think of?
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A Yes. We look for safety review boards, and require
what is known as a plant audit by the Plant Operations Review
Committee, a safety committee, and require certain gqualifica-~
tions and numbers to oversee the activities of a plant that

changes, and so on.

In addition to that, there is an in-house safety committee.

Q Are these required in the SRP document or any other
similar document? And I call vour attention particularly to
Chapter 17.

A They may be, but I haven't read Chapter 17 in so
long I couldn't tell you. But I can find out.

Q Yes, would you, for the record.

Dr. Ross, I can't tell you how much I appreciate your
responses today. And let me add one last guestion:

Do you have any observations you would care to make con-
cerning safety engineering and management practices at NRC, or
for that matter, at utilities or the major contractors?

A Well, in-house the agency is going to have to do a
better job, as I have already stated elsewhere, trackirg dis-
turbances at plants and seeing that they dv or don't have
generic implications. The Davis-Besse event of 1977 was
an outstanding example of how not to do something. And the
same thing goes for the industry. They ace going to have to
track the same things we track.

But I guess that's all I have.
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MR. MILLER: Thank you.
MR. PARLER: Mr. Allison, are you ready to proceed
with your guestions?

MR. ALLISON: Yes.

BY MR. ALLISON:

|

Q Dr. Ross, just a couple of short gues t ions to fol-
low up on some of the things Mr. Miller was discussing with you*
I believe in response to one guestion you stated that the
0ffice Director might override the decision made by the project
manager and that the Commission could do that, could also over-

ride such a decision. I just want to ask you if, in your
opinion, in fact the Commission itself is very much inhibited
from doing things like that by the ex parte rule.

A We had an instance -- let's see if I can think of
the details. The Commi~sion is more involved since March 28
than it was before, and there were some decisions -- I can't
think of it right off, but there were some decisions involving |
the restart of the Rancho Seco or the Davis-Besse facility, both
of whom were under petition for rulemaking -- not for rule-
making, for hearing. The Commission, nonetheless, listened to
the Office Director and took notice of the fact that they =--
they were listening in an executive sense, and took note of
the fact that in & judicial sense they might have to act on

that matter later on.

I know that they have made some decisions recently on



changes to plants, and I think in some instances they have given

]
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|

additional guidance beyond what the Office Director made, know- |

3 ing full well that on one or more of those plants they may have
|
‘% to sit in a judicial sense.
5{ I don't know if the ex parte infringes on them or holds
6; them back or not. I just can't tell.
7h MR. PARLER: These recent events that you were talk-
8@ ing about, Dr. Ross -- am I correct in my understanding that
91 these matters that you referred to were discussed in an open
‘oi Commission meeting? Isn't that right, sir?
) THE WITNESS: That's right. And the Commission,
12|l yhen it issued a statement, clarified in advance the extent to
’ '3 which tl'iey wanted to take information from the staff. And I
1‘“ believe they served this on the parties, although I am not
lsd sure, to make it clear to the parties that they didn't think
‘6% this violated ex parte.
{
‘7¥ MR. PARLER: Go ahead.
‘aﬁ BY MR. ALLISON:
'9: Q With regard to the relative technical strength of
20} Metropolitan Edison relative to other utilities, have you had
2]” an opportunity recently to study the numbers ol experts of
t
22a different types that are available to Met Ed, including the
23? GPUSC organization, in relation to those that are available to
- '"”""li:; other utilities?
25 |

1

A No. I read througn a recent submit: . -- recent in
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the last few days -- by Met Ed, relating tc restart. And _
there was some material in there on it, but I didn't study it. |
Q In your work at the plant site or later, after the
accident, did you ever say or hold the opinion that the utility
was technically think or weak in relation to either the needs
of the accident, of the utility, or in relation to some other
standard? i
A I don't know if I said it or not, but I held the
opinion for the first few days that they were weak. But it was
an absolute determination, not weak compared to somebody, but

weak for them.

Q It was not compared to another utility?

o Well, I don't think >5o0.

Q Was it perhaps compared to the needs of the day?

A That is correct. In particular, a good amount of the:

| technical work was being done at Lynchburg by Babcock & Wilcox

. for the utility, and Lynchburg is 400 miles away.

Let me make it clear. This is not to say that they didn't

have the expertise available to them, but it was at B&W, not

Q Dr. Ross, do you recall participating in a briefing

of the Industrial Advisory Group on the evening of Sunday,

April 1?

A Yes.

Q 1 think my first question about that meeting then
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|
|
‘! would be to ask you to tell me what you recall of it, what its
| purpose was, and what happened.
A All right. Well, the arrangement == I was more or
‘i less working nights, and working nights meant from 4:00 in the
5| afternoon until about 10:00 the next morning. When I got to |
°i work Sunday afternoon, I found out that this group was assemb-

|
7! ling up in a National Guard barracks in Middletown, and they

8| were due to be there about 5:00 or 5:30.

91 So I made some notes and organized a briefing that would

q be given to these gentlemen to get them up to date. Mr. Denton‘
" was going to go, but I believe he had to go to a press confer- |
12| once. Chairman Hendrie, I think, attended for a while, the
first hour, and so did Roger Madsen.

We discussed the status of the facility and the events that
had taken place to that time. There were a large number of
people there, I don't know how many == 30 or 40 -- people who I
17ii recognized as being the senior reactor safety people from
18 around the country, from utilities, as well as consultants. ,
‘9:: We talked for an hour and described how the industry group
20| could subdivide and assist.

2‘% I should mention that the utility was represented by Mr. i
': DeCamp, the President of GPU. As I recall, there were three |
23“ subgroups formulated, one under Mr. Zabrosky to look at the

' 24| core damage, one under Mr. L vinson to look at, I think,
Acu-PSers! Reporrers, Inc. |

2 | recovery, system recovery. and I can't remember the third one.
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I don't have my notes with me.

-

~

One of the things that grew out of that evening's meeting =--

w

E=

the NRC had called on a lot of national laboratories, and I

was supposed to collate all the national laboratory work so we
5|| could prioritize it and avoid redundancy, gaps, and overlaps. ;
6! I think the meeting broke about 7:00 or 8:00 c'clock, and |
7| I went back. That's about it. i
8 | Q Do I understand correctly that your function was to I
l

9| brief the group on what was happening in the plant?

Do you recall any specific tasks that were given a high priorityé

10 | A That's right.
i Q Did the utility also brief the group on that?
12 A On what?
. 13 Q Did Mr. DeCamp also brief the group?
‘4}f A I don't think he had much to say, as I recall.
‘5{; Q Do you know of any earlier briefings of that group?
16 | )N No. 1I'd be surprised if there were any.
17 | Q You mentioned the formation of three subgroups. %
I

19| at that time?
20 || o The purpose of the Zabrosky group was to try to
21}2formulate a core damage model to be used as input to the safety é

I
22 || of going to cold shutdown. It was such a fast-moving target

23f;that what was decided on Sunday may have been overruled on

" 24 "’Monday, anéd so on. But I recall that Mr. Levinson worked quite
A

8 Reporrers Inc. |
25fa bit on the plan to go to cold shutdown.

I
I
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There are a lot of these notes that are part of a collec~-
tion in two cardboard boxes over in Room Pl18, and they are
organized in some fashion. I understand that John Collins had
them shipped up a few days ago. I haven't had cause to go
over there to go through them. Access is somewhat restricted.
So I haven't reviewed what I did that Sunday evening, and my
memory is a little fragile.

Q So do I understand that you don't have a set of

| notes from that meeting in your office?

A No, I don't.
Q But you believe there is material in P118 about t?
s 1 suspect there is. There'is a filing system, but

I am not familiar with it. I looked at it this morning and it
looked to me fairly well organized, but I don't know who
organized it.

Q I take it the basic function of this meeting was to

. brief people and get them up to speed, and then get them

organized and off doing things; is that correct?

A That is correct. I do know that the fuel damage
group was very active, and within a few days they had subse-
guent meetings in Bethesda, I believe it was on the following

Wednesday or Thursday =-- I think it was Thursday. And they

1
|
|

also met in Lynchburg, and there are some very detailed minutes

that were prepared. Ralph Meyer of BSS has a lot of this

material. And they gquickly formulated, based on the information



| 54

|
‘L they had, a model of the core damage.

I .
. 2 :| I didn't work actively with that group following that night,';
3: so I don't really know what they did too well after that,
‘i except for this fuel damage group. |
5} Q Did Dr. Matson or Dr. Hendrie participate actively
6} in the briefing?

x
7y A Dr. Matson did. I believe the Chairman was more of

8| an observer. He couldn't stay long. This was shortly after

9| the President's visit, and I don't know what determined his
‘oﬁ activities for the rest of the day.
|
“l Q Did Dr. Matson brief the group on the hvdrogen
‘7l bubble?
‘ "3éi B I believe he did; I believe he did.
“f Q What can you recall about what he said about it at

15| that time?

16| a I don't recall. My recollection is that the bubble
’7} had diminished somewhat by then. No, I don't recall. If anyone
8| took notes of what anyone said at the meeting, I am not aware

191 of it. I know I didn't, and I know Matson didn't.

20 ¢ Do you recall anything else about bubble discussions
?‘i at that meeting?

72? A No, I don't think so. Nothing comes to mind; no.

73@ Q Did this group make any specific request for

" 24 agsistance or support from the NRC at that meeting?
boe o' Reporrers, Inc. |

8 x I don't know if they requested it, but I furnished it.

{1
it
|

i:
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One of the people I had organized to go up was a senior Opera-
tions Licensing Branch examiner. His name is Jerry Holman. He
is very familiar with the plant and procedures and people. And
I made him available to that group for several days so they
would know what the reactor would look like and what the pumps |
were, and so on.

Q Going into the next few days, then, were you familiar
with the workings of the IAG?

A I didn't work with them too much. What happened is
that about this same time there was a collection of utility
executives from around the country coming in, notably Mr. Byron
Lee from Commonwealth, and Bill Lee, President of Duke Power,
and Fred Stern from Combustion Engineering, to assist the
utility and senior management expertise. They formed various
woerking groups and an ad hoc recovery organization. They met

every morning, met every night, made decisions. And I worked

17| more with them, because these were the people that were

18 stationed at the site; they were making the decisions. The
|
19| IAG became more of an oversight.

20 Q Do you know how the NRC was represented in the IAG?

21 | A In the IAG?

22 || Q Right.

23 || A I know how it worked in the fuels damage group

" 24 gection. Billy Meyer and Mike Toguar were represented. That
ke

8 Reporters Inc

25| is the only one I am familiar with.




Q Okay.

. é I Do you have an opinion on whether or not the IEG was an
3” effective organization?
’ A Bv and large I don't think it contributed too much,
5! except for the core damage model. I think that was very effect-
6? ive. But I think its usefulness was overtaken by the utility
75 executive team I have described, which was very quickly con-
81 verted to an ad hoc management structure, where people from allf
9” over the country were directing recovery work, not just the
‘og utility. The utility, I don't think, could have done it all on
A its own. And that became very effective.
12 Q Was the IAG possibly also useful as a backstop to

' 13 t’l the utility management team in thinking cf issues, things like
M? that?
‘51 z It may have been, but I didn't watch that interface.
| At that time there was concern about such things as: If you
17; lost outside power, would the core melt? And if it melted, how |
]8? long would it take to melt through? What would be the conse-
t quences? |
20| 1@ the IAG was doing some deep thinking like that, |
2‘% whereas the recovery team was worried more about putting in
22? extra power lines so you wouldn't have to worry about loss of i
23{ outside power, and designing and constructing and observing a :

‘m‘. Bear :: 1; heat removal system, and rewriting the procedures to make sure

| our contingencies were taken care of.
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—

I believe the IAG's influence waned quite a bit after the

disappearance of the bubble.

MR. ALLISON: That is all I have.

w

‘
!

‘i BY MR. PARLER: |
5‘ Q Dr. Ross, Mr. Miller has already covered a lot of the
61 broad territory that I was interested in by some of the gues-
7% tions he had. Therefore, I think it is appropriate to repeat 1
8! to you now Mr. Miller's observations at the outset, which were
9“ that if you have already testified to something that was asked,
10 |

!

and if you can nake ready r~ference to that, please do not

"Ml hesitate to do so. We are not trying, in other words, by

12 design to get repetitive answers or to have the same territory

. 131 covered more than once.

I have also read and studied your deposition of August 2,

|
'SQ 1979 before a representative of the staff of the President's
16| commission on the accident at Three Mile Island.
]7$ Is my understanding correct that the August 2 transcriot,

18| yith your corrections, and the accompanying exhibits to that
transcript, is the substance of your appearance before the

20 staff of that Commission? In other words, have you supplemented
2‘“ that material with material that was provided in the form of

22 | exhibits or material which in your judgment was significant?

34 A Before the deposition there was an informal meeting, |
!’ 24| and as a result of the meeting there was a reguest to get some
Ace.

» Reporrers Inc ” |

25? documents, which I sent. I can't remember now what I sent, but
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there is a record of it. Because I sent a copy without the
exnibits to Tom Rame. And I don't even remember what they were |
now.

Q But other than that, there is nothing else that f
stands out in your mind? i

A No. |

Q Now, before proceeding on a variety of items which
may give the record the appearance of jumping from one area to
another, I would like to start out at a point where I believe
you ard Mr, Miller left off a few minutes ago.

As I understood one of Mr. Miller's guestions to you toward |
the end of his questioning, the substance of the guestion was
what were your views about the strengths and the weaknesses of
what T would call the regulatory program, the regulatory
process. Mz. Miller perhaps used different words, but I
sensed that he was talking about the same thing that I am asking
you now, by your answer to him which he accepted.

And your answer was that there has to be a better system
for tracking disturbances which have generic safety implica-
tions. You referred to the Davis-Besse event of September 24,
1977, and you said you would apply the same thing to the ;
industry in its entirety.

Now, having said all of that, my guestion to you, sir, is:

Do you have anything else to add on the major areas that you

think need improvement -- and not limiting those areas just to
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the NRC, but to the industry as a whole.

Is my question clear?

A Yes.
Q All right. ?
A I think within the NRC we will have to do something

on maintaining and improving the degree of understanding that
the people have for how a reactor operates. I perceive that as
the number of rescarch and test reactors dwindles, as we hire
new people, the only way we are going to get reactor =xpertise
is either from the utilities or from the Naval Reactors Program.,
This source is limited. We are going to have to find a way to
get the proper blend cf experienced reactor people in the
agency.

As far as the utility industry is concerned, there may be a

| need for some kind of a technical ombudsman of sorts to counter-

act the preoccupation with generating electricity. There may
need to be an official whistle-blower. Some smaller utilities
develop an extensive dependency on their plant. One nuclear

plant might represent 40 per cent of their whole generating

| capacity. So it's a terrible economic decision for someone to

make to shut the plant down. Some strengthening there probably

is indicated.

|
|
|

When we get to the point where the utilities are more will-
|

ing to shut themselves down and take some more of the burden off
|

the agency, I think that will be a desirable degree of maturity.
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I don't have anything specific, though. |
| ' ;
. 2 Q Dr. Ross, continuing along the same line, what in .

3 your judgment do you believe are the strengths of the regula-

|
! tory system that the NRC lias which attempts should be made to
|
5! recognize and to preserve if major changes are made in the
|

6 system?

7} A I think there are several significant strengths. I |
|
I
8! would put integrity of the people at the top. I don't know 1
|
9| where any allegation has ever been made, and certainly substan-
I

‘OL tiated, anyway, that the people had less than 100 per cent

Ml integrity. I think we have succeeded in getting a high caliber

121l technically as well as morally. I think the agency has enough

‘ 131 money through its research program to bring a large number of
‘45 qualified scientists to bear on a particular problem in a very
15! short period of time.
‘6; I think the agency is independent, despite claims to the
‘7£ contrary. I don't think the agency hesitates to take an upopular
13; action with respect to reactor restriction or shutdown if it is |
]93 needed.
20 So I would put integrity, intellect, and independence as

21| the strengths.

22 That's it.
! |
23 | Q Now, with regard to your deposition, Dr. Ross, of 3
.' 24 | August 2 before a representative of the President's Commission,
Ace a! Reporrers, Inc. |

25| there are a couple of areas that I want to ask you questions
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about to make sure that I understand the transcript correctly.

‘ 2 ! I want to ask the gues*ions only for that purpose. ,
|
3f Do you have a copy of the transcript with you?
‘ A Yes. :
SA Q I believe that on page 18 -- and you would perhaps :
I |
6” have to start out with your answer on the bottom of page 17 -- ;
7 A Right. |
8 Q -- when you are talking about levels of sensitivity |
9[ that would bear on whether there is an information flow be-
10; tween certain divisions -- I guess the Division of Systems
1 safety and the Division of Operating Reactors. That was the
121l context of what you were talking about. And then you said: |
‘ 13 '1' "There are exhibits and examples I could'show of this
|
]4i information explaining this.”
]sﬁ I wonder if you could provide an example, after you read
‘6E what I was just trying to describe but perhaps did not describe
]7ﬁ clearly. After reading that, could you give me a typical
|
18& example of what you were talking about there?
‘9; A Yes. In the emergency core cooling system for
20 boiling water reactors, some of the pumps that were designed
I :
2‘% tc pump water into the reactor, like any pump, have a potential |
| ;
22ﬁ to pump more water as the back pressure goes down. The less thg
23; friction pressure drop, the more water it pumps.
= NR“”""li:i: This is good up to a point, and then as you in effect start
25

H short-circuiting the pump, the pump goes into what is known as
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as a run-out condition, and it pumps too much water and it has |
a danger of undergoing cavitation, which is forming bubbles
inside the pump and maybe hurting the pump itself.

DOR sent -- I don't have +the number, of course, but DOR
sent DSS an information report while they were reviewing some
operating reactors and discovered that chances had to be made
to prevent run-out, and that DSS might want to include this in

their review of plants under construction.

Q Right.

A But I can get you copies.

Q Well, if it wouldn't be too much trouble --
A No.

Q -- a copy would be §ood.

Startir ; at about page 40, there was discussion with regard
to whether you knew at that time whether the auxiliary feed
water system for the TMI-2 plant was treated by the staff in
its review as performing a safety-related function. Do you

know what the answer to that guestion is now, any more than you

il did then?

20 |
21 |
22

23;
24 |
a Reporrers Inc ;
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£ No, the information is in this document that was
4
just filed a few days ago, I believe, but I haven't gone back and
looked at it.
Q Don't bother. I just thought I would ask that.

Now, beginning at about page 45 through page 50, I believe

guestions were asked regarding transients in foreign reactors.
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Is my impression correct that at the time of your testimony,
because of things beyond your control such as understandings
between governments, some of the information that you were

talking about had not at that time been released to the public?'
51l or do I have my transients confused?

6 |l A No. Let me make sure (examining document).

7 Q Just take your time, sir. On about page 45 there is |

8| a discussion of the coincident logic, and then starting about

9ﬂ page 49, there was, I think, a discussion of a transient

' the transient wasn't distributed because the agency didn't know

|
]OH several years before in a foreign country.
|
M | -
‘ S Yes; okay.
12' From August '74 until April of '79, the information about
|
|

anything about it. We found out about it -- by the way, I

15;;brought with me a detailed chronology and bibliography of the
1uéwhole thing.

’753 Q That covers the situation after the decision was
‘Bz’made by the authorities involved that the material could be
lqg‘released to the public?

20? 2 Yes. This is just a bkibliography. Yes, it covers

2‘;‘that. The references themselves are in a notebook about four
|
22%{inches thick. An Office of Inspection auditor is inspecting

23.ithis also, so I prepared this for him,

e....
£.ce 8! Reporrer: Inc.

; We found out about it, as I recall, in late April. I
25 |

think April 26 was the first the agency knew about it. And we
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were told at a meeting that we were having with Westinghouse.
As the material developed over the few days -- and I notice |

2| here that there were some telephone calls in May. I wasn't in

4| on the phone calls. Mr.Tredony was, and Howard Faulkner. I
5i don't have the date, but it is in early May.
‘% Q All right.
i
7{ A We were constrained by international agreement at '

that time from disseminating the information to the utilities.

9| Anda 1 guess there has been no detailed information made avail-

10 able to the utilities formally vyet.

" Now, just recently, about four or five days ago, I signed

12}l 5 letter with an enclosure, transmitting the report on the
' '353 matter, together with some of the minutes from Mr. Tredony to

"i all power reactor operators. That may be the first formal

‘5; transmittal.

s
1°i Now, informally Westinchouse gave to the Presidential
17

Commission a report, who promptly put it in the record, in

‘8; effect declassifying it. So informally it was available about
| a month ago.

20 Q Is this formal report that you were talking about
21 a voluminous document?

22? A It is about 40 pages -- wait a minute. I'm sorry;
23? maybe I answered too soon.

24 1 ' 1
‘a‘w ] Q The letter that I thought you said had been recently
25 |

1

sent to the utilities --




2 |
2
23 ‘
2 |
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|

25 |

@)
.
A I signed the letter. The letter is only a para- !
graph long. It encloses the description of the transient which
occurred at Beznau. The enclosure is about 40 pages long.
It also enclosed a report on a recent transient at a facility
in Belgium. Since I was sending it out, I just thought I'd
send both of them. But the report itself is about 40 pages
long.

Here it is. You're welcome to this copy, if you want. 1

Q Oh, may I have it?

A For completeness, let me show this to you alsc. That
is the other enclosure that has gone out. It is a description
of a steam generator tube rupture at the Doel reactor in
Belgium. It has nothing to do with Beznau, but as long as I had:
it I just sent it out.

Q So the one on Beznau that was sent out was, I gather,|
the declassified September 4, 1974 report.

A That's right. That is supposed to be exactly what

was received by the Presidential Commission. And since it is

' in the official records, I felt free to send it out.

Q This was --
I I don't think there is any difference. I don't think,
it has been expunged or anything. '

~

|
= As far as I am aware, that is the case. But this |

| was sent out just with a letter of transmittal over your signa=- |

ture; is that right?
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|
i
|
!
|

|

!

|
|

|
‘L A That's right. I don't know whether the utilities
2i have received it, but it has been mailed.
i
3i MR. PARLER: Even though this document that Dr. Ross
iy
4% just handed me is already in the public record, I think that it
5% would be appropriate at this point to mark it for identificationi
bh as Exhibit 1153. The exhibit is a technical report on the
7! Beznau Unit 1 incident of August 20, 1974, TG-1l Trip, and it
Bi has a date of September 2, 1974 on the front.
9%‘ (The document above referred to
I
1°:i was marked for identification
" ‘ as Exhibit 1153.)
12 BY MR. PARLER:
‘3! Q Dr. Ross, are these extra copies?
‘4E§ A Yes.
‘5;: MR. PARLER: Dr. Ross also handed me a copy of a

‘6“ memorandum from C. J. Heltemes, Jr. to all Bulletins and Orders

'7& personnel, forwarding a report on an inciuent at the Belgium
‘ellDoel 2 reactor. I will mark that as Exhibit 1154 for identi-
‘97 fication.

20 || (The document above referred to
2li was marked for identification
2255 as Exhibit 1154.)

233 BY MR. PARLER:

24 | Q So the discussion that you were having with the
;;«

| questioner on August 2 in the area that I previously referred

1
i
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to, on pages 49 through 50 of the transcript, was about the
Beznau incident of September 2, 1974?

A That's right.

Q All right. On page 65, Dr. Ross, again at the top
of the page but vou will have to go back to the preceding page
-=- the context here is communications between the Division of
Systems Safety and the Division of Operating Reactors.

As far as the substantive matter that is concerned, I have
no guestion about that. My guestion is with regard to your
reference to a written agreement between the two divisions,
presumably dealing with the flow of information.

I wonder if you could be a little more specific on what
that agreement is. And I will be more specific in my guestion.

A I understand. At the time the principal engineer
working on this problem was in DSS.

Q Right.

A The Division of Operating Reactors had definitely

a safety concern, and I believe that there was an agreement

' on lead responsibility.

Q Just for that particular thing?
A Yes.
Q I asked the guestion because I thought possibly you

might be referring to some sort of interface agreement between
DOR and DSS such as the one that exists between NRR and I&E.

A No, this would have been an ad hoc agreement.
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Q Right. 1

On page 74, please, sir, about the bottom third of the page,

“w

the guestion was asked whether when they do conduct a review of

‘L each piece of eguipment, safety-related equipment, it is done

5{ on a piece-by-piece basis or it is done on a more general basisﬁ
6% And it is your answer that I want to ask you the guestion on.

7L Your answer is, "It is done on a piece-by-piece basis. We

aﬁ don't audit that."”

9i Now, I gather from that response that you were saying that
‘oi the audit mode of review-~-the licensing review that the staff

" generally operates in sometimes for certain things, shifts to

12| some more detailed thing, an audit review.

. 13 i. A Yes. The reviewer might decide, for example— -= and
‘4;;this is what I mean by "audit" =-- that he is going to look at
‘SEEa pump that is used to recirculate water. He might ask for a
‘6Egtest on the pump, the detailed pump characteristic, the gquality
]72505 the pump in the accident environment, how the operators
laijwould align the pump to be used, what would happen if the
19

| valve that let water in the inlet were inadvertently closed for

20 | 30 seconds, how the pump works without any cooling water to the
H
21 | bearings. And he never asked this guestion before, or he only

i

zzf‘asked it on every third application, or whatever.

i
|
i

23 | That is what I meant by an audit. When he looks at some-
Q 24 | thing on an audit basis, he looks at it in detail, but he
Ace. ' Reporrers, Inc

I
25 doesn't look at the whole plant in that detail.

|
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|
|
!

|
|
1{ Q Bear with me for a minute while I go through these
I |
|
|

other notes (examining documents).

3f The enxt question that I have is on 98. Oh, excuse me; I
4” have one on page 97 first. !
Il |
5“ At the top of the page there was reference in a specific :
6i context to the systems interactions from branch to branch. The
7% question that I am going to ask you really has nothing to do,
.
3? I don't believe, with the context of your answer, but the
91 reference to the words "systems interaction" suggested to me
‘0% that I ask you whether, during the months that you had occasion
1] |
12| Management before you were relieved cof that responsibility, I

|

i to serve as the Depaty Director of the Division of Project

|

E gather, in March to perform TMI-related work, did you have

|

| occasion to get involved in what your staff was doing under
Project A-17, the systems interaction study?

16 i A Yes. When I took the deputy director job, with it
‘7H came the function of task supervisor of that item. The task

18 | manager was John Angelo.

In connection with that responsibility, there were several
20 | meetings that were held with Sandia and with the AIF advizory
21| group on it. Sandia is our contractor, and I went to Albequer- |
22| que twice, I think. We met with an ACRS subcommittee to |

231 describe what we were doing, and we met with the industry group{

\ {
. 24| g0 yes, that was it.
soe- 8 Reporrers Inc

25  Q Now, the next point is a follow-up point, that it
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13 would appear to me from reading some things -- and we also

deposed Mr. Angelo -- that there mav be a fairly substantial

difference of opinion as to what the ACRS wants and what others

4i feel is realistic to accomplish.
Si Was that your impression?
6% A I think so. I wanted to parcel the work out and get |
75 things done one step at a time, rather than study things for
BL years and never get anything done.
9% So what I did was focus on a part that was doable, which
i

s
I : . ; :
10 | was to say what the safety implications are during the cool-
|

down of a plant from when it is operating to when it is down on

l
|
‘7| what is known as its ccld shutdown equipment.
|
! And we identified three bad things that could happen during
| :
|

that. You had inability to shut the reactor down, inability

15| to keep the pressure down, and inability to remove decay heat.

16 | So we looked at the way systems could interact to produce
I

‘7ﬁ one or more of those three undesirable things. ;
I . . : :

18 || I don't think we had any substantial difference in the

19| committee as to what should be done, but it was when and how.
20; And my interest was getting a number of short-term things done, |
"1 | each with an end.

22 | Q Now, going to page 98, about the middle of the page,i
your response to a guestion as to whether your Bulletins and |
: " 24| ordere Task Force was going to be an ongoing thing, my question |
e

25| goes to your response. I think that I understand it, but would
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|
l you explain it to me, please, sir.

; Do you see what I am talking about? z
|

3 A Yes. Task forces in general, I think, reveal weak

organizations. 1

|

ll

t' |
5“ Q That is why I asked the guestion, to make certain :

|
6% that I understood that is what you were saying. |
s
7H A That's right. And I would like to dissolve it and
aﬁ get back to where we belong. I think they are all right for a
9% short period of time, but if you lean on them for a long
10: period of time, i* just means you have a bad organization.
H Q On page 101, six lines from the bottom, yvou say
12| +hat since the TMI-2 incident, your task force, the Bulletins
. 3 l and Orders Task Force, has worked a lot with operator training
]42 and operator licensing. And although my guestion does not
15& relate directly to what you are responsible for, I wonder: Are
lbi both your task force and the Lessons Learned Task Force looking‘
‘7{ at operator training and licensing?
s
18% A Yes. They are looking at it from a broad viewpoint,
19u and I am looking at it from a narrow viewpoint.
201 Q "Narrow" is more immediate attention?
2‘2 p3 Narrow, and also limited in scope. My task force
t
22; looks at the loss of water, loss of feed water events, and the
23; operator training procedure associated with those events.
I
" ‘_.w PO 12:’ Q And is my understanding correct that before March 28,
I
25

| 1979, generally speaking at least, the regulatory agency did
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15 |

19

20 ||

1

not review operating procedures in detail and make the necessary

i

correlation between those procedures and the safety analysis

review?

That is correct.

The two disciplines that did look at them were the

Operator Licensing Branch, because they wanted to give oral and

written exam guestisns to the operators on procedures, and the

Inspection and Enforcement, who among other things wanted to
make sure that the procedures didn't violate the license.
And one. of the things your Bulletins and Orders Task

Force is doing is supplying that need, I gather, on an ad hoc

or temporary basis?

Yes, but that is only a small The main part

| is to see that the technical analysis of the reactor suppliers
:‘is translated into language the operator can 'uderstand.
You mean where thes: procedures really originate?

That's right.

On page 106, about the middle of the page, you talked about

21ﬂdeveloping a plan for verifying plant transient predictions in

|
22 |a detailed manner during startup tests. Is my impression cor-

23%’rect that prior to March 28, 1979 -- and again this is 2 general

24 statement -- the startup tests at a nuclear power reactor were
8! Reporters Inc. |

25f;witnessed, if at all, only by people from the regior.il office of
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i

73 |

|

I&E? i
The guestion should be sharpened up a little bit. 1In other ;
words, prior to March 28, 1979, generally speaking there wasn't |

an NRC team that witnessed these startup tests, was there?

A Did you mean an NRR team?
Q Yes, an NRR/I&E team is what I mean.
A That's right. Does your deposition copy have "years"

i

instead of "weeks" there?

Q Yes. And I focused that on the second reading, and
I guess that is why I am asking the guestion. I think the
answer to the guestion I have already asked has revealed what
was kind of puzzling to me. Until I saw the "years" there for
the "weeks," I thought the plan, generally speaking, was just
for the regional inspectors to>witness some of the startup
tests.

Now, I gather from what you have said here that there is a
more ambitious plan than that, that was started being developed |

about two years ago; is that right?

A Yes. It is not in the deposition, so let me clarify
: that.

Q Okay.

A The Analysis Branch in Reactor Safety has a responsi-

i
'i
il

24 ||

Inc

235 ||

bility for reviewing and approving the plant transient methods.

The Analysis Branch didn't exist until January '76. During the

i

first year, when we were trying to develop the mission of the
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branch -- and one of the reasons the branch was created was to

review and approve some plant transient methods that had never

|
| been reviewed and approved -~ we observed fairly early that we
n
; didn't have the plant data that would be used to validate the
L .
! methods. So we developed a plan to get +he data, and that 1s
|
6;‘
i the plan that is referred to here.
7] :
| what we decided on was that we would pick two or three
'Y
8 | . : .
J plant transients and make sure they were heavily instrumented,
9 |
r and during the startup test the appropriate data would be
10
gathered, compared with the analysis done by the supplier, and
11 .
then =--
12 )
Q So it was a plan to get more data, not what I thought,
12| '
‘ | the NRC team that would have been there to see the test.
14 |
t A That's right. This whole test could have been done
|
15 §i )
| without ever going to the plant.
16 |
I Q Fine. I'm glad I asked that guestion.
17|

. Let me ask you this: From page 108, at the bottom of the

18 |
| page, I gather at your deposition on August Z you only had

19
certain notes with ycu, up through a certain date. Do you see

20

| what I am talking about at the botilom of the page?
21 |

I A Yes.
22 || . : :

; Q My question is: Have you found cut anything else 5

since that time which sheds any different light on what you

24 |
4 J-Qeul Reporters, Inc. || were saylng?
r
i 2 Yes and no.
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| cover some points in that memorandum.

Q Okay .

A As far as my diary is concerned, my recollection theg
and now is that I had taken the pages out and turned it over toi
my replacement who said he may have thrown it away if he didn't;
see any need for it.

But there was a memorandum that existed that I had signed |
that eluded my memory at this deposition, and it was provided
to me later. It 1is the October 19, 1977 memo from me to Karl
Seyfrit.

Q Is this what you are talking about (indicating

document) ?

A Yes -~ October 20, pardon me. Yes, that is correct.

' I had forgotten, during the conduct of the August 2 deposition,

. that I had written this memo.

Q Why don't you hold that one, Dr. Ross, for a second,

| and let me digress from the transcript of your deposition to

That is the memorandum that you had in mind, right, the

thing I just handed to you, from D. F. Ross to Karl V. Seyfrit,

| Assistant Director, Division of Reactor Operations Inspection,

IE. It is dated October 20, 1977. The subject is: "DAVIS-
BESSE ABNORMAL OCCURRENCE (9/24/77)." f
A Yes, that is what I was referring to.

MR. PARLER: I will mark that for identification as

| Exhibit 1155.
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11l (The document above referred to

‘ 2 “ was marked for identification as *
3Ef Exhibit 1155.)
4 : BY MR. PARLER:
S! Q Some of my colleagues wanted me to ask you a couple
6% questions about this memorandum, the first of which you have %
7% already answered. Did you write a note dated October 20, 1977,;
Bﬁ in which you raised some areas of interest --
9: A Yes.
10% Q The rest of the guestion is: =-- concerning the

1|l the Davis-Besse incident of September 24, 19772 The answer to

12|l that is yes, you wrote that memorandum.

‘ 13 Was this memorandum part of your normal job-related function
14| at that time?

‘Sﬁ A Yes.

I
‘6U Q The next question is self-evident: To whom did you
l7ﬁ send the memo? Obviously, to Mr. Seyfrit.
18!i All right, why to Mr. Seyfrit?
19 A It is my recollection that as a result of a meeting

20| in Dr. Mattson's office in early October -- and I don't recall
21! the date -- it was decided that I&E would be the principal

22 | spokesman for the NRC with respect to followup on this occur-
!4

23’% rence.

. 24 cince I had sent one of the people in Reactor Safety, and
Ace¥Geral Reporters, Inc. |
25 since he brought back information, I thought it important to

|
| |
I

]
|
i



| make sure that these very points were factored into the I&E

| investigation.

i Q That was Mr. Mazetis?

‘% £ That is correct. ,
Si Q So this was a disposition memo that would =-- |
6% A In effect we were saying, "These are the areas we
7’iwould look into if we were doing it, and since you are deing it
8é‘fin I&E, this is what we think you ought to be doing." ;
9|: Q I gather that it was not sent directly to the region
‘os!because the normal communication channel at headguarters on

. something like this is with I&E headquarters; is that correct?

12 A That is correct.

‘ ‘3:} Q I realize that you aren't the appropriate verson or
]4i;the best person to ask this guestion, that it should be addressea
‘skito the I&E headgquarters recipient, but do you have any know-

I
16?ledge as to what was done with this memorandum, if it was sent
l7¥to the regional office?

i |
lai A No, I don't. :
19| 0 All right.

20} A I do know -- I later found out, sometime this spring,

I |

- |

“jthat there was an Inspection and Enforcement report prepared, but
|

|
22yto the best of my recollection I did not get a copy.

11
1

|
|

23| Q Of the report that was prepared?
' &4 f A That's right. I may now have it. I think I have a
Ace-Ptersl Reporters Inc. |

25:copy of it.



78

|

'
1g Q Oh, I am talking about before March 1979. %
. 2 'l A No, I know I didn't get it then. ;
3% Q Do you know if your memorandum was ever sent to the |
4; inspectors that were investigating the incident? .
5 A I don't have any knowledge. i
6:;= MR. PARLER: All right. ‘
7; Off the record. |
8% (Discussion off the record.) ;
91‘ BY MR. PARLER: |

10% Q If we can go back to the transcript of your deposi-

any other guestions about it.

1“ tion before the President's Commission, let me see if I have
| On page 131, youf answer starting at line 13 and continuing

14? through line 16, in the interest of clarity could you tell me
15? who it is you are talking about there? In other-words, who is
lbh the "they"?

17” A Oh, B&W Design.

18 | Q Right; I thought that, but just out of an abundance
19| of caution, without being a nit-picker, I thought I'd ask the
20 | question.

21? B&W still doesn't have as many secondary side reactor trips

I .
22 | as Westinghouse does?

23 || 2 The same today, on line 5. ?
I |
' 24 | Q I thought I'é better clarify that, because the
.o Pceral Reporrers, inc. |

25 | impression that some have who are not as familiar as you are
|

I
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with this thing, is that they do have more.
. 2| A I understand. '
R Q On page 135, at the top of the page, lines 6 to 9,

!
“ "I+ would have pointed out the role the integrated control

3| system plays in these transients, and that would have been

6l fixed."

7? I gather -- and this guestion is not necessarily in the

31 nature of a clarification of what you said there, but in the |
9% nature of an elaboration of what was said there.

10 |

It is my impression that control systems generally, includ-

|
|
i
" ‘ ing the integrated control system, received little or no regula-

12}l tory review prisr to March 28, 1979. 1Is that a fair assumption?
‘ 13 A Yes, that is correct. ‘
14 || Q Now, again for possible completeness on this par-

15 3 ticular point, in general terms could you state how the inte-
‘632 grated control system for a BaW plant plays an adverse role
17| in these transients -- not a technical treatise, but one that
18| would give the highlights to a layman. i
19 A Yes. The integrated control system, among other

203: things, controls the feed water flow, and an adverse role wouldl
21| be that at the time you needed more feed water, it could pro-

i
22'f duce less.

|
23| Q All right. That's it for going through the tran-

'.. 24| geript. I'll put that aside, except I have one guestion, not
Ace. o Reporters, Inc

25| about the transcript but about one of your exhibits. And I
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don't think you'll have to refer to it, because I just want to

2| relate it to something.

31' It is your April 25, 1979 NRR status report on feed water
4! transients in B&W plants.

5l A Yes.

af 0 I am having a little difficulty distinguishing that
7|| from or relating that to the Tedesco Report, NUREG 0560. 1Is

!
84 the April 25 thing an earlier version of that NUREG, or what?
|
9ﬁ A It is an earlier version. Some of the material in
10 |

| the April 25 report was taken from the Tedesco Report. The

1|l purpose was to get enough material to advise the Commission of

12 || action to be taken on the B&W plants.

13 || MR. PARLER: Why don't you ask Dr. Ross your gues-

14| tions now.

15 | BY MR. COX:

H
‘éii Q Dr. Ross, you addressed a little while ago your
17iiunderstanding of the word "audit" with respect to what a
leifreviewer really does in at least one sense. Could you give us
19|

| a few more thoughts on that, on your understanding of the word

20'Z“audit" as applied to how a reviewer uses a standard review

21¥plan on a given project assignment?

22; A Okay. I used "audit" in the sense *hat we don't do
, :

23ﬂa detailed design review. If we did, we would need maybe as

|
|

24’;many people to do the design review as did the design, which

o' Reporrers Inc |

25?:would mean thousands of people. So we don't review everything

;P
i
I
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that is done.

Now, the standard review plan, if followed, should -- let me;
start over.

The reviewer is not supposed to audit in the sense that he
does some of the standard review plan but not the rest. That
is not what I meant when I said "an audit." If the standard re-
view plan says, "Review these 23 things," then that is what he
should do. But he may decide, in terms of depth on any one
item, that he is going to go a lot deeper on an audit basis
than he did on the last plant, or than anyone else has ever
done.

That is what I meant when I said "audit."

Q Then, with regard to section 2 of the Review Plan, it
lists acceptance criteria in each of the standard review plans.

A Yes.

Q There is a section that says "Acceptance Criteria."
Does the reviewer then check projects, submitted material,

against each of those acceptance criteria?

A He should.

Q He is supposed to?

A He should.

Q Regarding the NRR/IE interface, do you believe that

| the memo to L. V. Gossick from B. Rusche and E. Vogeneau,

dated March 21, 1977, subject "AGREEMENT ON NRR/IE INTERFACE

AND DIVISIONAL RESPONSIBILITY" -- are you familiar with that?




| 82

‘J A I may have read it, but I don't remember.

' 2 i Q It was recently reissued by Mr. Denton this summer
3! as a reminder.
4 MR. PARLER: Let him take time to look at that for
5|| a second.
6 i THE WITNESS: I remember reading this when it

7! came out, and I remember Harold's recent admonition.

81 BY MR. COX:

9% Q Let me ask it thie way: Given the current under-
10 | standing that you feel is held by all the personnel involved
M|l in the NRR/I&E interface, and your understanding of how it is

12| implemented in the process, do you feel that a comprehensive

. 13| evaluation of licensee performance and adeguate feedback to NRR

is reasonably assured from the way we handle this interface?

A I am going to have to -- I think I just have to say
16 | by and large I haven't been involved with that aspect. 1I never
17% worked in DOR and that is the principal agent that interacts
18 | with I&E. So the only thing that I have done is through the
19| Task Force. I have been working very closely with I&E, but I

20 | don't think I could generalize.

21; Q If I could just pursue that for one or two more =--
22“ MR. PARLER: Go ahead.
23 ' BY MR. COX:
'" 24 ‘ Q There is a time generally when a reactor first
bce- | Reporters, Inc.

i

25 | pbecomes licensed to operate that the project still stays in DPM.
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A That's right, a few months. It has been as long as

a year, and one notorious example of Fort St. James, several

—

w

. years, still not transferred to DOR.

|
4i Q In that case wouldn't the interface be more or less
5! between DPM and I&E? {

I '%
6| A Yes. For the few months of interaction, there is a

i

7H parallel project manager from DOR assigned to the project in

8! an unofficial capacity, even before it gets transferred. TMI-2
9? was a good example. I don't believe TMI-2 was transferred. Yes,
IOE TMI-2 had not been formally transferred as of March 28 this

11|l year. Nevertheless, DOR picked up immediately as the primary

12| agent.
. 13 i MR. PARLER: You mean even before the transfer?
I
‘45 THE WITNESS: No, from the time the event happened.
15% MR. PARLER: Oh, yes.
\
‘bﬁ I jus t want to show you this. You have already said

17r that in your past experiences you didn't get involved too much
18& in the DOR/I&E interface; isn't that right?

19:j THE WITNESS: That's right.

20 || MR. PARLER: But this DOR Memorandum No. 2, which I

21 ! have just shown you, does clearly state that it is the re-

22H sponsibility of the Division of Operating Reactors to continu-
I .
23 | ously assess the pertinence of information obtained from oper-
| | ; AL P
" 24 | ating reactors, and that significant findings are to be for-
sce- s Reporters Inc.
25| warded to the appropriate division in a timely and informative
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e

manner. i

That is what it says in the second piragraph. It doesn't '

\§,
|
I
I
li.

|

w

seem to make any distinction between where the lead responsi-

o>

' bility is. E
5; THE WITNESS: I think in context, though, this did |
| |
65 not apply to the reactors in the fi.sst few months of operation. |
7h MR. PARLER: Yes.
8? THE WITNESS: But I have developed a more detailed |
, .
9? appreciation in the last few months from the Task Force, because
‘OL all I have been working with is operating reactors. And I have
W developed a heightened appreciation for the NRR/I&E interface.
12 However, I have lost what the guestion was.
3 B BY MR. COX:
’4§ Q Based on that heightened appreciation, then, maybe
‘sﬁ you could answer, Oor you might want to make an observation on
‘6F my next gquestion. If you don't feel that you want to, just let;
]7ﬁ us know. !
'aﬂ A All right.
]9& Q Do you feel that 14E, then, has the technical capa-

20 | bility, both in type and quantity, to really identify and
inform NRR on a continuing basis of potential unresolved safety |

{
|
22$ issues, whether they be procedural or design oriented from the
|
|

i
B fiera?
1|
Q % I A I think they have it, but largely because I feel
Ace » Reporters, Inc
25 |i

like NRR hasn't, let's say, spread the gospel enough. I don't
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think it is being used.

‘ 2| Let me explain. This is from my heightened appreciation '

3 from the last few months.

have issued or created about eight or ten bulletins. One of the

|
6| last bulletins -- in fact, the last bulletin set that we issued

| |

i The title of the task force is Bulletins and Orders, and we |
|

| |

|

1

7| -- regquired licensees to do some things with their reactor f
|

8 || protection system, emergency core cooling system, that were

very puzzling to the I&E inspectors. They didn't have any idea '

10 why we were requiring this. So I and one of the people on the

|
l
"‘ task force went to Region 4 and briefed the inspectors from

12|l sections 3, 4, and 5, and then last week had a briefing in
. ‘335 Region 2. I didn't go, but I sent somebody.
";% And from those two meetings I drew the conclusion =-- and 1
lsiéam so reporting to the Commission -- that NRR has got to do a
‘6!!better job explaining techrnical policy to the inspectors, so
'7i?that they in turn can do their job better about reporting back
‘sééto us on the procedural designs you referred to.
I
‘95, I don't fault the inspector for not doing things. I think
2°ﬂ;he could do a better job if we could just tell him what we are
2’%!looking for.
22i; And that will be the substance of my report to the Commis-
23§ision.
Q" 24 I MR. COX: Thank you.
e . -
25 ||

MR. PARLER: That is going to be in writing, do you
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I

‘“ think? I am not going to ask you to provide it, but I want to
I

2f be able to look out for it.

3& THE WITNESS: That will be a position paper.

4| MR. PARLER: A position paper?

5 THE WITNESS: Yes. It should be on Earold's desk
6j today.

! BY MR. COX:

3 Q On another topic, emergency actions by the control

c
(.
9“ room operators, specifically with regard to turning off ECCS,

‘oi there are a number of background documents. I would just like

W to quote three for *~2u that in one form or another intimate

12

{

]35 amount of time, degrading ECCS flow after it is automatically

!

Il
"] initiated.
i
|

IDE One of these, and perhaps the latest, is NUREG 0600, the

|

5 I4E report on the TMI investigation, that was issued in August
I

16

|

that perhaps operators should not be allowed, at least for some

171 1979. oOn page 8 it says, "The throttling of HPI was one of the |

laj four actions that contributed to the accident.”
I

9 Another document is NUREG 0138 of November 1976, entitled

1
|

29; "Staff Discussion of 15 Technical Issues." On pages 4.1

21|
l
|
22V paraphrase the staff position that came out of that. The staff
23% position was to procedurally prohibit ECCS cutoff prior to ten

through +.11 it discusses a fairly complex issue, wsuc I will

24 | minutes after automatic initiation.
sl Reporters, Inc. |
3| A third thing that is more recent was a memorandum from

1
]

|
!
{
|
|
|
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B. Dunn to J. Taylor, both members of the B&W organization,
dated February 16, 1978. The subject was "Operator Interruption
of High-Pressure Injection." And this document, by the way, is
Exhibit No. 4 to Dunn's testimony at the Kemeny Commission.

MR. PARLER: Are you familiar with that?

THE WITNESS: I have that.

l
|
i

|
|

MR. PARLER: Are you going to ask questions about it?

MR. COX: Yes.
BY MR. COX:
Q My question is: Given all that has gone over the
boards 'til this point, and with your detailed technical
experience in this area, do you feel that there should be some

minimum elapsed time after initiation of ECCS, during which an

operator could not, either by procedure or oy design, terminate

the flow?

A I don't think it is technically feasible to do by
design. In other words, I don't think there is a design that
would preclude not doing something. If the operator is deter-
mined to turn off some pumps, no design in the world is going

to preclude it. That is just literally impossible, except --

well, if you have armed guards stationed at the circuit breakers

| with instructions to shoot somebody who came close to it, that

might do it.

Q Could I just interrupt for a moment. I meant

vermanent control.

|
|
I
|

|



88

A Well, :gain the operators are very clever. You can
take the button and put in a timer that says that if you've had 
an emergency core cooling system initiation, for the first ten
minutes this button won't work.

He can defeat the design. Man can defeat the machine. ;

You used the term "could." I think in terms of "should" --
I don't think the operator should have to do anything in the
first eight to ten minutes to assure core orotection. He
shouldn't be burdened with things he has to do.

As far as the time element is concerned, if the emergency

core cooling system came on when it shoulidn't and the operator

12|l has enough technical information to determine that it is the

’ 13| actuation of a spurious, then I see nothing wrong with his over-
‘4P riding it and turning it off.

‘5% Our task force is developing criteria for doing just that.

16 | These would be permissive criteria. And they would be based

‘7ﬁ on the state of the reactor: 1Is it cool enough? 1Is it con-

18 || trolled? 1If you can determine it is spurious, then we would

19| permit them to turn it off.

20 | Q And this would include the case where he perhaps

21H would be able to determine that it is spurious in a minute or

22 | less, if he could? 1If he could do that, it would be all right?

23 2 in theory, ves. The termination would probably take
i
. 24 | longer, but if he met the termination criteria, then he could
Ace-Fecers Reporters, Inc. ||

25| terminate it.
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MR. COX: That's all I have.
BY MR. PARLER: i

Q Are you aware, Dr. Ross, of any internal memorandum
from the Division of Project Management to the Division of :
Operating Reactors which urges that the responsibility for oper-
ating plants should be transferred to DOR before the plant
reaches an appreciable power level?

1 realize that isn't in the mainstream of what has been
occupying your attention since the end of March, but I am try-
ing to find out if, in your capacity as Deputy Director of DPM,
you were aware of such a memorandum. !

A No, I am not.

Q Okay. Do you believe that internal procedures for
effecting the transfer of projects from DPM to DOR are ade-
quate?

P2 No, they are not.

MR. PARLER: Do you have any other guestions?
MR. COX: Off the record.

(Discussion off the record.)

MR. PARLER: Back on the record.

BY MR. PARLER:

Q Dr. Ross, what has been the staff position or prac-
tice, to the best of vour knowledge, with regard to giving
credit for non-safety-grade equipment, such as pressurized

relief valves, feed water control systems, turbine stop valves,
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1| pressurized heaters, et cetera, to mitigate transients and

|
. 2 ll accidents? H

3% A I am not sure that the premise of the guestion is

‘i correct with the "such as's."

5] Q All right.

6% A If we can limit it to just the use of non-safety-

7% grade eguipment --

BH Q Wwhy don't you so proceed in your answer.

9? S The general practice in a transient accident is to
!

10 | assume that the non-safety-grade eguipment is neutral; it
doesn't help and it doesn't hurt. As far as safety-grade

12|l equipment, the most damaging failure in safety-grade eguipment

. 131 is assumed.

| I think that's it.
lsﬁ MR. PARLER: Off the record, please.
I
16% (Discussion off the record.)
17” MR. PARLER: Let's go back on the record.
‘3h While we were off the record, I provided Dr. Ross with

19| certain background documents. I don't know whether he is going

20 to refer to them or not, but if he does, they will be so

21| jdentified.
f
|

22 | BY MR. PARLER:
|
23 | Q Why don't you proceed, Dr. Ross.
. 24 A Okay. What I had indicated for design transients --
L. V€ersl Ruporters, Inc | .
o= ¥

it is generally assumed that ..& control systems for non-safety-
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grade egquipment items don't fail in such a way as to aggravate

f
|
. 2 :{ the event, and don't operate in such a way as to improve the i
3% event., |
4 The staff policy -- I don't have it with me -- to document j
5! what I just said is being developed and written down in a |
6? clairvoyant fashion as late as yesterday. ?
7‘ We had spoken to this issue once before, and NUREG 1308, ;
|
GF which as been previously referred to, or 0153, which is a sister
9% report, I forget which one. Several years ago, as a result of
10“ recent disclosures by Westinghouse, it was considered necessary
Ml +o reformulate and reissue our non-safety-grade equipment report
128 +o mitigate transients. That job was recently assigned, meaning
‘ 13 i Monday of this week, to Paul Check, who is a branch chief.
1‘? Yesterday I read a draft and returned the draft to him this
|
‘5% morning with the comment that I think it represents the right
'bﬁ tone, and a few comments on how to fix it up.
|
‘7“ Q What was the Westinghouse experience you were

18“ referring to? |
I They made a notification to Public Service Electric

and Gas with respect to the Salem 1 facility -- early September.

2‘? As a result of that, we had a round of meetings with the regu-

I

|
22“ lated industry in mid-September. The minutes of those meetings

|

|
i
23& have been written by my project manager who orchestrated the
i
"w 24| meetings, and they should be out on the street now.
Lee Reporrers, Inc, ,‘{
25
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safety~-grade equipment.

I think the guestion on looking at these two documents migha
be if one document contributed to the other. The thing I don't |
know for sure -- well, let me explain the function. When the
plant is shut down, certain events might happen that would tend
to £ill the pressurizer, creating the potential for an over-
pressurization event. These events aren't generally classified
as transients. A transient usually starts with the system in
the hot operating condition.

The protection for the over-pressurization event, according
to the document which is dated February 6, 1978 that I signed and
sent to Dominic Vassallo, concerns the use of a pressurizer

level as producing an alarm. And the information I don't have

| with me is: 1Is that a non-safety issue? So I can't respond

as to whether there is a paradox or not.
The same statement would have to do with the pressurizer

reliev valve. The function of that is important to over-

' pressure. I don't know if the relief valve is a safety-grade

|| quality.

I do want to point out in context the issue as to whether
these instruments or valves are non-safety grade has to do with |
their surviving a hostile atmosphere that might be created.

The over-pressurization event does not have the potential for ;

? producing that hostile atmosphere, because the reactor is cold,

or else there wouldn't be a concern in the first place. And



923

‘J when the reactor is cold you don't produce steam, and it pro-

* 2

it

V duces a hostile environment. And it would take more study to
|

|

3; sort that out. I just can't do it here.
‘; Q All right. Would you have any objection if I would
5! mark these things just for identification and put them in the
6; back of the transcript?
7L A Oh, of course not.
.

eﬂ MR. PARLER: The document that Dr. Ross has referred
9% to, or one of them, the memorandum from him to Mr. Vassallo,
0 dated February 6, 1978, will be marked for identification as
"I Exnibit 1156.
2 (The document above referred to

‘ o I was marked for identification as
“ii Exhibit 1156.)
lsﬁ MR. PARLER: There is a memorandum from Mr. Vassallo
16% to Edward S. Christenbury, dated March 29, 1979, which will be
]7“ marked for identification as Exhibit 1157.
‘sii (The document above referred to
‘91. was marked for identification as
ol Exhibit 1157.)
2‘i MR. PARLER: Off the record.
22& (Discussion off the record.)
23; MR. PARLER: Back on the record.
2 |

‘“.m Regorters, Inc. | BY MR. PARLER:

25 |

Q Dr. Ross, I handed you, when we were off the record,
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7L a note from yourself to Mr. D. Eisenhut, dated May 20, 1977.

A Yes.

é
3% MR. PARLER: I will mark that for identification as
‘il Exhibit 1158,
54 (The document above referred to
63 was marked for identification as
7!! Exhibit 1158.)

I
3;' BY MR. PARLER:
9% Q The note appears to raise certain guestions regarding
10 !

. the organizational roles of the Division of Systems Scfety and

the Division of Operating Reactors. It is also my understand-

12 ing that that is a subject that was discussed at some length in

‘ 13| pecember of 1977 at, I guess, a DOR/ DSS retreat.
I
14 | With that background, the guestion that I want tc ask you
15

is: Are these ccncerns that were addressed in your note to

16{ Mr., Eisenhut resolved, or are they still concerns as far as you
‘7? know, or what has happened?

‘8;5 A Nothing. 1If anything, the situation is worse.

‘9; Q Could you elaborate a little bit, please.

20 A The context of the memo is that in many technical

21 | areas there are two groups working where, in my opinion, one
22| js enough. And this produced a wasting of manpower as well as

23| generation of diverse viewpoints on the same subject.

|

.' 24 | I had recommended that in any given technical area we only
e B a2 Reporters inc ,

zsy have one technical group. In Texas the motto would be, "One
' :
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riot, one ranger," which is what they use for the Texas Rangers.

| That is what I was recommending. |
[ If anything, since the time this was written two years ago,
! the situa tion has worsened, not bettered. We still have two

5¥ technical organizations where only one is needed.

6% MR. PARLER: Off the record.

(Discussion off the record.)

8 MR. PARLER: Back on the record.

9 BY MR. PARLER:

loh Q Dr. Ross, did you ever get any response in writing

|l or otherwise tc your note of May 20, 1977 to Mr. Eisenhut?

12 A There was no response in writing. I understand that
' 13/l Mr. Eisenhut wanted to write a response and was told not tc, |

‘4!‘words to the effect that, "This type of memo is divisive in

'51§nature and there is no need to exacerbate the division."

‘5,3 My hearsay information is that that advice came from Mr.
I
17| case.
‘8!] Q So nothing happened as far as the concerns that were
19 |

expressed in the note, and indeed you say the situation has

20 | gotten worse, that we in effect have two technical organizations?

2‘ﬁ A That's right. It is my opinion, based on discussions
I

72§Twith Mr. Denton, that he intends to rectify this situation. |

235 Q Okay. Incidentally, in your judgment, are there %

Q 24 ‘ duplicate or competing centers of excellence other places in thei
4ce-Federsl Reporters, Inc. |

25E]organization that have some bearing on the safety function that
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i we perform as far as nuclear power reactors are concerned?
Z A To a small degree. In the Office of Research there

|
is a Fuel Behavior Branch, an Analysis Development Branch, and

a4 Separate Effects Branch.
i The Analysis Branch in Research is supposed to develop

| computer codes so that the NRR people will have independent

analysis capability.

|

| The Analysis Branch in DSS is supposed to apply the computer

| codes. Sometimes the interface between development and appli-

; cation becomes fuzzy, and the two branches kind of compete with
|

each other. But it is not serious. In fact, that much compe-

tition is probably healthy.

MR. PARLER: Let's go off the record for a second.

14

‘SN MR. PARLER: Back on the record.
16 |

17 1

23 ||

24 |

inc. |

25 ||

(Niscussion off the record.)

: While we were off the record I handed Dr. Ross some
documents for him to examine. The first document is a note
from D. F. Bunch to Dr. Ross dated May 18, 1979. I will mark
that document for identification as Exhibit 1159.

(The document above referred to
‘ was marked for identification as
Exhibit 1159.)

BY MR. PARLER:

|
|

Q Dr. Ross, this is a note which said that Mr. Basdekas

called to express a concern that inadequate attention was
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being given to reviews of the control systems of PWRs and their

effect on plant thermohydraulic stability.

sequence of events that occurred at TMI 2 as they might appear

L Would you comment on that note, please, sir.
4 A Well, if you will notice, in the last sentence it
5| says: i
f :
5” "The actions taken in response to the TMI bulletins do |
7L not adequitely address this area.”
32 No, tney don't, because the bulletins had to do with the
)|
!

10 o other PWRs. There were no thermohydraulic stability symptoms

1M1 a¢ TMI 2. So the bulletins shouldn't have addressed it.

12 The general subject of stability is a reguirement in section

‘ 13|l 4.4 of the Standard Review Plan, and stability methods are
14 || reviewed by the Analysis Branch. If there is an adverse impact
‘Sﬁ to the control system, they should pick it up.
: In the course of my business as Director of the Bulletins
‘7? and Orders Task Force, there is nothing I should have done with |
| this memo, and I did nothing. It may be Mr. Tedesco, who now
has the job that I used to have, may have done something with it,

20 | or he may be planning to do something with it, but I did

i

2‘5 nothing. :
I

22 | MR. PARLER: All right. Another document that I ,
fi

232 handed Dr. Ross is a memorandum for Mr. Denton from Dr. Ross,

4 subject, "CONCERNS OF R. McDERMOTT." This document has a

Ace a Reporrers inc
|1

23| cover memorandum dated May 17, 1979, and it has attached to it,
I

|
i
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I believe, four references.

!

‘ 2 . I will mark this document for identification as Exhibit
3! 1160. |
‘% (The document above referred to
51 was marked for identification as
6 Exhibit 1160.)
7i BY MR. PARLER:
sh Dr. Ross, since this document appears to be related
°h to your work as head of the Task Force on Bulletins and Orders,
‘OE would you comment generally on what is involved, please, sir.
n A Surely. There is some background material which is
12|l hot written down.

) | Q All right.
‘4? A During the month of April, as the bulletin responses
‘5“ from Bulletins 7905 and 7906 came in, there was a working group
16 |

| within the task force assigned to review bulletin responses.

7| steven Garber was the head of this working grouap, and Bob

18| McDermott, who normally works in the Quality Assurance and
Operations Branch, was assigned to this group. I don't even

20 | recall now who assigned him. I don't think I did. Things were
y moving pretty fast in those days.

During the course of this, and especially after the revala- |
23; tion of what is now referred to as the Michelson Report, Bob

| McDermott's concerns expanded into areas not ordinarily
Ace. a' Reporters, Inc. “

25; associated with his responsibilities. He was concerned with
; {
;

i
"
{
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the symptoms of the Michelson Report, the reliability of

2{ auxiliary feed water. I had other people working on these

w

matter=., perhaps unbeknownst to him.

He wrote many memoranda which are not included here. There |

5{ is a complete file available.
6: 1t was obvious to me that he was going beyond the scope of
|
7£ his job assignment. I felt it important to send to him the
f 3L May 8 memorandum to get him to clarify in writing what his
I
9} problems were. Not in the memorandum, but during my oral dis-
‘Of cussions, I tried to point out to him that other people, more
]1? qualified to understand the Michelson Report, were reviewing
17‘ it.
‘ 13 I also asked his management, his branch chief and his
14 assistant director, to be on the -- not the concurrence but the
]5; routing list so when he reported back to me it would be through
‘6{ his management, and I wanted his management to comment on his
‘7: concerns also.
18{ Mr. McDermott's response was on May 14. I think that is
19 the second memo.
20 Q Right.
21? A And the other memos follow.
22 | Q Right.
23 | A I did ask Mr. McDermott, shortly after I went on an
’ 24 oxtended leave -- we briefed the Commission on the subject of
A ce-Federal Reporters, Inc. |

25| the Oconee report, and on the telephone I offered teo
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| Mr. McDermott the opportunity to express any contrasting points
. of view, and he declined.
Q Fine. The third and final document that I showed

you, Dr. Ross, is a memorandum from F. W. Williams, Jr.

A Yes.

]

MR. . .RLER: This is a memorandum from F. J. Williams,

| Jr., who is a Technical Coordinator, Division of Project

' Management, to Darrell G. Eisenhut, Deputy Director, Division

| of Operating Reactors. The memorandum is dated May 17, 1979,
and the subject is: "CONCERNS RELATED TO TMI-2 EVENT AND BULLE-
TIN 79-05A - DON QUICK (IE: REGION II)."

I am going to mark that document for identification as

& ‘3” Exhibit 1161.

{

]‘il (The document above referred to
|

lsﬁ was marked for identification as
I

i Exhibit 1161.)

17 BY MR. PARLER:
4

18 Q In your capacity as head of the Task Force on Bulle-

‘9: tins and Orders,were you aware of Mr. Williams' concerns, and if

20 | g0, maybe you can comment generally on what those concerns

7’% were. |

22? A Yes, I was aware of these. I met with Mr. Quick

23“ privately and discussed them with him. He is a regional in- ;
‘“'m! Bl '2’:’ spector in Region II. I have high regard for his expertise. We

25| ysed@ his resources when we were going to shut down Bé&W plants.

|
f



We went into each plant and discussed the training with the
operators. We audited about 30 or 40 per cent of the oper-
3| ators at each plant for their understanding of the TMI sequence,

their understanding of the new procedures for loss of coolant -

s
5/ and for loss of all feedwater. And I think his advice was very
| |
6! helpful.
!
7\ Q As long as we are dealing with documents, Dr. Ross,

8| I want to give you two others which deal with a subject that we ‘
discussed some time ago, the foreign incident, the Beznau

10 | incident. I don't want to go back over any of the discussion,

11|l but the documents that I have given to you are a memorandum for

12} the files from R. L. Tedesco, dated April 10, 1979, Subject:

. 13 3 "WESTINGHOUSE ACTION ON TIM-2 INCIDENT."
4 As far as you are aware, is this the document that perhaps
15| reflects the Westinghouse Corporation's notification of the
16| event to the NRC? Or is this dealing with something else? That
‘73 has never been clear to me. Thatis why I brought these docu-
18 || ments up.
‘915 2 It shouldn't have been clear to you, because it

20 | wasn‘t clear to me, either.

21E Q All right.
22i A At the time we qgot this letter -- and we took acticn
235 on it within a week -- it was our understanding that Westinghousé
. 24 wrote the letter dated April 10 from Tom Anderson because of
) ersl Reporrers, Inc, |

25} the phenomena observed at Three Mile Island, not because of the

il
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‘L phenomena observed at the Beznau facility. That is what we i
H
L J

thcught at the time, and I never had any reason to change my

3?%mind
‘%i MR. PARLER: So that will be understood in the contex?
Si!in which Dr. Ross just put it, I would like to mark the documentl
°i%that we have been talking about, Mr. Tedesco's memorandum for |
|
7E!the files, dated April 10, 1979, for identification as Exhibit
3%31162.
92 (The document ab~ve referred to
loﬁ was marked for identification as
L Exhibit 1162.)
12 MR. PARLER: The other‘thing I handed to you, Dr. Ross,
. 13 |tw::zs a memorandum from you to Mr. Case, who is the Deputy Direc-
‘4ﬁtor of the Office of Nuclear Reactor Regulation, and the subject
15 %iis: "MEMO, DEYOUNG TO DENTON "PRECURSOR EVENT IN A FOREIGN
]égREACTOR" DATED 7/24/79." The memorandum from Dr. Ross is
]7Fdated July 27, 1979.
|
‘9& I will mark this for identification as Exhibit 1163.
19ﬁ (The document above referred to
20 | was marked for identification as
2‘@ Exhibit 1163.)
i
22¥ BY MR. PARLER: |
23£ Q Now, Dr. Ross, I handed you your memorandum to ask i
A‘"' KLt ;‘: *vyou a guestion about the next-to-the-last paragraph. The
25

;ﬁentence to which I refer reads:
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‘h "The subject memo does not accurately represent Westinghouse

| , I

. 2| plants as currently configured."” '

Now, what I wanted to ask you is: 1 gather that the cur-

“ rent configuration of the Westinghouse plants which was not

|
S accurately portrayed or represented in Mr. DeYoung's memorandum,
6

was due to some change that occurred in those plants after

7 | March 28, 1979.

| TIONAL IMPROVEMENTS." The date of that report is April 27,

sii A Yes, sir. "Currently" means any time on or after
qé!the 13th of April.
‘0; MR. PARLER: Off the record.
" (Discussion off the record.)
12 MR. PARLER: Back on the record.

. 13 BY MR. FARLER: |
“!i Q In 1978 the General Accounting Office issued a
15 ; report entitled "NUCLEAR POWERPLANT LICENSING: NEED FOR ADDl~-
6|

1711978, and it has the identification "EMD-78-29."
Now, are you familiar with this report at all?
| A I believe I read a draft of it. I am not sure I read

zojthe final. You know, these usually come to the agency in draft

21 | gorm. |
22“ Q Right. If you would go back to page 59, I believe
23fithat's the best place to start for what I want to do here =-- and |

|
Q 24 lit's not going to be exhaustive.
Ace- era! Reporters Inc. |

23 | Are you on page 59?
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|
‘{ A Yes.
|
‘ 2 %' Q This is a letter which has in it the NRC's comments
3 to the GAO, and it is a convenient reference where one can see

| both the pertinent recommendations as well as the agency's .

i i
1
|
5! position on those recommendations.
6| At the bottom of the page there is a recommendation:
7L "That the Chairman, NRC: evaluate the scope and depth or
g |

% reviews in the plant systems review branches to determine if
9 | additional staff or time are required to insure reviews are
10 | adequate."

11

Again, I am just using this as a point of departure. The

12}l guestion is: In view of your past experience in the systems

‘ 13| review branches, is there a serious resource problem there, or
il
!
14| what?
1‘
15 | A There is. I think Dr. Mattson has taken steps to

16| fix it. At the time this was written, the serious problem was

17| that there was a gross undercalcuation of the length of time it
I '

‘3ﬂ took to review an operating license. The actual study, to my
i recollection, was done in the spring of '78 and showed we were
20} actually spending between three and four times as much time to
21Q review an operating license as the model schedule allowed for.
22& Somewhere in that time span we greatly expanded the amount of

I

H 1
23! time we would give a review.
(l
il
°“" 24 Q Would you turn over to page 65, Dr. Ross.
. 8! Reporters, Inc.

25 | A Got it.

H



10 |

11

12

13 ||

| I
Ace: sl Raporters, inc. |

25 |

Q The recommendation there is: 5

"Phat the Cnairman, NRC: identify and meet the training
needs of technical reviewers with special emphasis on (1) up~-
dating technical skills, (2) providing guidance on implementing
the Standard Review Plan, and (3) providing an overall orienta-
tion of the licensing process and how each review section
relates to an overall program to protect the public health and
safety."” %
Do you have any comments on the state of affairs in that
area, say around the first part of this year?
A Well, I never felt that our training skills program
was deficient. I think there was adequate training done.
I believe on Item 2, that we give enough guidance on imple-

menting the Standard Review Plan, we were very poor on giving

ideas on how to be a regulator, which may be in there somewhere.

No. 3, for new people, is poorly done.

Q That is, for new people providing an overall

orientation, and so on?

A Yes.

Q I only have a few others of these. On page 67 the

recommendation is:
require technical reviewers to

"That the Chairman, NRC:

clearly document all conclusions, analyses, and review steps
taken during the licensing review."

The question of documentation, I believe, if my recollection
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E is correct, has been a longstanding one that people have been
‘ 2 ' talking about.
Do you have any comments on that?
A I think that is a good recommendation. What it has

i
|
5‘ to do with is discipline of an engineer or scientist. Some

bﬁ people in the review process already did that because they were
7% well disciplined engineers. Some did it poorly because they

3“ weren't well disciplined.

9ﬁ I don't know why the Chairman should do it. It seems to me

| _
'0} like an assistant director can do it, but I guess the buck stops
n
with the Chairman.

12 Q Dr. Ross, in your deposition before the representa-

. ‘3E' tives of the President's Commission, in several places, one
of which I believe is page 90, you referred to the fact that
'35 the staff's review of the Oconee operating reactor was where
16| the detai.led review of the particular B&W design that was
'7” involved in the Three Mile Island 2 accident too place, as well
|
‘85 as a detailed review at the Three Mile Island operating license |
| stage.
2ot Is my characterization, in an attempt to summarize what you |
2‘@ said, essentially correct as a point of departure here?
22? A Well, what I said was we did a lot of technical work
f
23f on Oconee and didn't do it on plants that looked alike. And
! . 24 | particularly there wwere a larce number of topical reports
-,

ersl Reporters Inc il

25: written by B&W that approved the reactor. We read those and
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reviewed those, and it carried over into subseguent reviews,

Q You have also indicated that in varicus capacities
you were either in a position to be involved or to be aware »f,
generally speaking, what were the significant things that were :
looked at in those reviews; is that right?

I3 That is correct.

Q Now, with this piece of background =-- oh, there's
another one.

Also in your testimony before the President's Commission
representatives, in comparing the B&W reactor 177 design
with others, you made the point, I believe, that it was sensi-

tive or less forgiving to the disturbances than other plants;

| is that right?

|

A That is correct.

Q Now, with that background I can ask you the question,

' and realizing that it is a general gquestion, that a lot of

years have gone by.

But do you happen to recall whether the kinds of concerns

| that have been highlighted by the TMI accident with regard to

| the design of that plant were focused on to any great degree by

any of the elements in the process? And by that I mean the staff
review, the ACRS, Babcock & Wilcox?

A I don't think they were, no.

Q Dr. Ross, we will try in the time we have to cover

some of the areas that appeared toc us to be important for
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purposes of this special inquiry group and the recommendations

! about the regulatory program that the Director will eventually

| be called upon to make before the end of this year.

In that context, is there anything else that you would like

to add that we have not successfully elicited for the record

| because of the guestions that we did not ask, or the way that

we asked the guestions that we did? 1In other words, do you

have anything else to add?

A About the only thing that comes to mind =-- I said

it somewhere else; I don't know whether it was in the other

deposition or not; it doesn't matter -- is that the Commission

and the reactor vendors
informaticn annually on
information is probably
as fully as it ought to
job.

I will just lay the

tions.

turn out or publish a large amount of
reactor safety and research. That
not disseminated as widely or evaluated

be in order for us to better do our

problem out. There are several solu-

I think the first step is to recognize that it is a prob-

lem and just let it go at that.

I think that is the only thing I would add.

Q Thank you.

Dr. Ross, in conclusion let me say that this is an ongoing

investigation, and although we have completed the guestions we

have for you today, we may need to bring you back for further
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# depositions. We will, however, make every effort to avoid

. having to do so.

3 I will now recess this deposition, rather than terminate itf
‘? We wish to thank you for your time in being here today, and for
5i your cooperation and contributions. ?
6; Thank you, sir.

7? A I have one more thing I would like to have on the

BH record.

9; Q All right.

‘OL A I have four IOUs, I mean documents that I have got to
i go back and dig up and send. To whom do I send them?

12 Q Mr. Richard DeYoung.

. 1 E\ A Also I would like to say on the record that I have
‘4% the office he used to have, and the roof still leaks. I want
‘Si that on the record. |
]6£ (Laughter.)

17“ Q 1 can add for the record that Mr. DeYoung's temporary
18! office still leaks, too.

19 A Okay.

20 MR. PARLER: Thank you, sir.

2‘4 (Whereupon, at 12:50 p.m., the deposition was

22% recessed.)

23 ,‘ * % * % * % '

P
boee. a Reporrers Inc.

25 Li
I
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pr. Denvood Ross, Daputy Diractor
Division of Piroiect MHanageucnt
Qffice of iluclear Reazter Regulation
UeS. liuclear Regulatory Cormission
Yashiapton, D.C. 20555

e
Dear Ve -:JJ:;: DR M‘B‘NAL
I az writing to confirm that your deposition uader cath in conneciien wita
the sceidunt ar Three Mile Island is scheduled for Sejte=ber 23, 1972 atr 8300
a.2., in Roon 6715, lMaryland National 2ank Building, Tails will also confirs
my request for you to have your resume and any docuserts in vour possession
or control regarding TMI-2, the accident or procurssr eveats wnich you have
reason to belisve may not be in official IRC filcs, including any dlary or
perconal working file.
*he deposition will be conduzted by mecbers of the !RC's fpecial Inguirzy
Crovs on Three Mile Island. This Oroup is being directed independently of
the [TC by the law €ira of Rogovia, Stern asd Huge. I includes both !
sersonnel who have been detailed to the Special Ingquiry Stafs, and cutstidc
staff and attorneys, Through 2 delegation of autherity from the KRC under
‘ Section 161(e) of the Atomic Energy Act of 1254, as ameanded, t(he Spacial

Iagquiry Croup has a broad mandate to inquire into the causcs of the accident
at Three !Nile Island, to identify major predlas areas and to male recotmenda=
tioac for chanze. At the conclusion of 4ts iavestigation, the Croup will
issue 2 detailad public report setting forth its {indings and recommendations.

aless vou have been served with a subycena, your participation in the desceli-
tioa is voluntary and there will be no effect on you if you decline to 2nswer
so=2 or all of the questions asked you., However, the Special Inquiry has
been given the p”Vet to subpoena witnesses to appear aand testily under cath,
or to appear and produce documents, or both, at any designated place. Any
persca deposed w_y have aa attornmey present or any cther perscn he wishes #
acconizany him at the deposition as his representative, The 0ffice ol the

i ¥

- <
. S
Ceneral Counsel of UR Fa' hvised us that it is willing to send an LT
. o *

a:to~ney to a’l depositions of IRC empi oycce who will represent you as an
individual rather than represent uAC. Since the I'2C attorney cay attend ernly
at vour affirmative request, you should notify Richard lzllor (634=3224) 4in

.
the 0ffice of the General Couasel as soon as practicable if you wish to hove
an NRC attormey preseat.

You should realize that while we will try to respect any requests for con=
fidentizlity in comnection with the pudblication of our report, we can Zake 10
guarantees. lames of witnesses and the iaformation they provide may eventus
beccme public, inascuch as the entire recerd of the Special Inquiry troup':
. {nvestigation will be made available to the NRC for whatever uscs it may dcen
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PERSONAL QUALIFICATIONS ) :
DENWOOD F. ROSS, JR, ?/18/77

| am presently employed with the U.S. Nuclear Regulatory commission as the
Deputy Director for the Division of Project Management, Office of Nuclear
Reactor Regulation, However, | have been detailed for 6-8 months service as
Director of the Bulletins and Orders Task Force in NRR. My work address is
7920 Norfolk Avenue, Bethesda, MD.

My previous job assignment, as Assistant Director for Reactor Safety (from 1/76

tc 10/78), included supervising the activities of the Analysis Branch, the Core
Performance Branch, and the Reactor Systems Branch which, together, form the
Reactor Safety group in DSS. The work assignments performed by Reactor Safety
inciuded evaluation of emergency core cooling system response, as well as reactor
core and primary coolant system response to transient and other accident conditions.

Prior to that assignment [ served as the branch chief of the Core Performance
8ranch for about 2% years. Other job assignments since coming to USNRC (then
AEC) in August 1967 include project manager assignments for several projects,
including Three Mile Island (Units 1 & 2), Crystal River Unit 3, Oconee 1, 2,
and 3, and Quad Cities 1 & 2. In addition, I served on a special task force
reviewing ECCS performance, including extended service at the ECCS rule-making
hearing.

Prior to joining NRC I worked at the General Dynamics nuclear research
facility at Ft. Worth, Texas for 10 years, including 4 years as operating
supervisor for three research and test reactors. [ also worked for 1% years
at the NTR-ETR operations at the NRTS, Idaho.

I have degrees in Civil Engineering (BS, 1953), Mathematics (MS, 1963),
and Nuclear Engineering (MS, 1960, and D. Engr., 1974).
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SUBJECT : TECHNICAL REPORT ON NOK 1 INCIDENT OF nUG‘JST 20, 1874
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References (1) Telex S5Z-G-74-13% (8/28/74) =o NOK by'R. Cordle
(2) Letter (8/27/74) NKA=3940 from L. Earshaw.

You will £ind attached the technical report on NOK 1 Incidents
¢f August 20, 1974 prepared by WNE inSpec:;cn team who wenz
to Beznau on August 23,

This repert, which should be sent to Beznau, summarizes our
observations on the course of the transient, the damage as
we viewed it, our calculations and conclusions.

' Despite what is indicated in the referenced (2) letter, in

-

order to have a more comnlete Teport, we added scme recommend-

ations for future chances. /i
3 v ./_.;/“' T, Cvooyy

/,“ " SYSTEMS ANALYS:
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§ report 1is produced as a result of a site visit following
incident on Beznau I which took place on August 20, 1574.
object ¢f the visit was to make a rapic evaluation of

ther the consecuences of the incident wculd jeopardize safety.

s report confirms the telex of puc. 28, 74 on this subject.

scope of this report, therefore, is limited to a description
the secuence of events and of the damace observed together

a2 oossible explanation and 2ssessment cf safety issues.
is not meant to be a corprehensive analysis of the eifects
the incident.

= SEQUENCE OF FVENTS DURING THE INCIDENT

~r
\- e NV oSaN .

O
e |

Bez
o

(a4

e

L)

fai

‘ 0 '
Aucust 20, 1374, a trip of ~ne of the twe turbines on the
nau I reactor followed by failure of the steam dump svstem-
— T
uyera:e resalted in a reactor trip ané the cpening of the

ressurizer relief valves. One of these valves subsequently.

led to close and the extended blowdown of the pressurizer

resulted in the rupture of the pressurizer relief tank bursting

dis

pre

damaced, as had some of the SUpPpPCOrts t0 the pressurizer relie

k. Exarination followinc .he incident revealed that the
ssurizer relief valve which had failed to close had been '

"

line itself. *
The secuence of events, with times where known, is reconstructed

W,
below : .
Initial conditicns : P““R BR\G‘NAL
Date : Aucust 20, 1974 Time : 11.20 a.m. :
Pressurizer pressure : 154 bar Pressurizer level : 20%
Pressurizer relief tank level : 80%

Pow

r ocutput of turbocenerator 1 : 187 MW (e)
" - . 2 : 177 Mw (e)



11

ars 20 min

07.8 sec
‘l\

i

17.8

23.0

0C.4
01.2

3.5
13.9

| Reactor trips on pressu ‘lzer low pressure

Event

Disturbance occurs on the external grid

network.

TGl trips out on high casing vibration.
ibration causes low 8 p signal f£rom

hydrogen seal cil svysten.

Steam éump‘da;ves fail to cpen.

SGC steam pressurcs rise.

Pressurizer pressure rises.

Pressurizer level rises.

Both pressurizer relief valves open.

~Turbotrol cf TG2 drops into the emergency

moce .

One pressurizer relief valve clcses in
accordance with aute=atic signal,
pressure continues to fall and level
continues to rise.

Pressurizer relief tank pressure. rises.
Pressurizer relief tank level rises.

n
"

TG2 power level falls then rise © an
£ 2

cverpower © 14 MW (e). '

TG2 trips. '
SG steam pressures :ise.

SG water levels fall.

Seconda:y side safety v -‘-.
Steam is fcrmed .n the RCS hot legs and
pressurizer level Tises past 100% anc
remains off-scale for 3 to S minuces.

A reascnable assumption is that water
discharge occurs through the cpen reliel
valve.

Operator shuts pressurizer relief line

isolation valve. (Reported verdally as
2 to 3 minutes after the trip).



it " ' added to the RCS.

Pressurizer level falls rapidly as steanm
bubbles in RCS collapse.
Pressurizer relief tank bursting disk

ruptures.
Pressurizer relief tank pressure falls.
Pressurizer relief tank level falls.

2
23 min 43.5 sec High containment pressure recorded

-
-
i
n

(peak 1.1 bar abs.).

24 51.2 High containment temperature recorced
($3.4°C) .

25 17.8 High. containment activity recorcded
(17.3 mz/hr). .

32 14,3+ -™= '"SIS initiated as pressurizer level falls
to S%. L

Pressurizer level rises as SI water is

-

’

§IS stopped manually.

., Subsecuentl) Procedure begun to bring reactor to
cold shutdown con ‘:ionluéing the at nos =
phosic steam reliaf valyes. !

. 18 shows the reccrd of pressurizer oressure and level
transients followine incident initiation. i

A turbine trip in a two turbine plant is ecuivalent to a 50% load
rejection and no reactor trip shouléd be initiated if centrecl
systemg work correctly. Since in Beznau I the steam dump system
did not work at all, initially the main variables behaved as

| .. .POOR ORIGINAL

l. Steam Generator steam pressure dbars) but
not enocugh in order to actuate safety valves.

2. Feedwater flow, steam flow and steam generater level decreased
normally as expected.
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The line then runs vertically down (2.77 m) and separates into
two Dranches each having a stop valve and a relie® valve.

Fig. 7, 8 and 9 show the damage to the valve.

ZIxamination of the pressurizer relief valve which faileé to

close revealed that the yoke haé broken off completely. One

- -

arm ¢ the cast iron veoke had broken at the top ancé the other

X
arm at the kottom taking part of the voke ring with it. The

failure togeth

top break showed the presence of a vervy larce flaw (ineclusi on).
r with
£

e
evidence that the faces had rubkted toccether fo ailure.
n it was reported that the valve spind
nt. This was not observed since repa

Fig. 6 and 7 show the pedestal of the suppeort between the *wo
valves. Fig. 4 is a sketch of the support and details the

damage. : o

3

-

3
™
n

al

age correspends to a rotaticn of the Ppipe around a

Aorizental axis perpendicular to the pipe axis. No evidence of
translaticn has been found. Considering fig. 7, the back belcs

were strained much more than the front cnes.

The bolts of the undamaced valve support have been inscected.

It was found that the paint was cracked as the bolt sSeints :u'
e J l

no other camage could be found.
After the valves the two branches of the Pipe érop to th

R ORIGINAL

At the lower Zfloor, the restraint R4 (See fic. 1) has been pulled

-

lower floer. rfig. 10 shows the penetraticn co'res onéin
ced branch.

©ff the floor (see detail in £ia. 14). The moticn has been
smpcsed on the frame by the tar of zhe nancer passing through

a 50 mm slot in the frame (See fig. 1l1).
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The pipe then joins a header ané nasses throuch the floor (R6 crn
i

fig. 1). There is evidence of 25 mm upward displacement.

At the lower flcor the header has an elbow. Motion is restrained
-

. P ahar o .

oy a snubber. -ve bolts fixine the snubter to the concrese
- Y * .

were foundéd to Se loose.

) bt R B R .- - -t b o Bl Sasal

v @& BEVaLlUhs 1IN OF 4 sdam -.‘-C-..'._.\.
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This evaluation covers the incident transient effects ané a
a

reliminarv estirate o

U
2N
1

gnitude and prcbacle causes of damage
. tO the nressurizer relief minmine and SuUDpoOr:sS.

nt is similar to the two following inciden=:

-
Y consicdered ameong reactsr coclant svstem

= Loss of load (up to pressurizer relief valves actuation).
&

- RCS dep:essu:;za:icn (f£rom pressurizer relief valves

o POOR ORIGINAL

rom the standpoints of core power. heat transfers and systems
essures and temseratures, the reported incidens is less sever-
than the desion transients considered arcove.

. The magnitucde and variaticn rate of the temderature and :'ess' £
ransients resulting from the incicdent are incdeed sully covere
ne values used for ecuipment desicgn.

by ¢!

-




remained well Delow dangerous lirits. All existing protectiz:
systems (steam generatcr safety valves, reactor =rip, salety
injection) worked rnrorerly and were adeguate to handle che

incicdent avoiding core and ecuipment damage.

Evaluation of damace %o the oressurizer relief line, the

aad wu s

relief valves and surnorts.

s
ne T

.-

valve

= >

elief line betw
-

s £

is p

w m
4]
or
o
Y
o
"
[y
[
0O
Al
O
"
0
O
(8]
—
o
o
o

n 'O
LAl

0
0n

therefore i

The one power relief .valve which faileé to clcse was iszolated
-~

.

Sign intent by the operatcr closing the
-

cuiprent showed damage to the

e -
relief line suppcorts and the pressurizer relief valve
The damage evaluation and probable causes are treatsé b low.

sgussion cof che_incident relate

o
1n.

to

I

czuse_cf damace,

Examination of the relief line and sSupports aleong with the

records of primary reactor cocolant system Pararmreters leads

POCR ORIGINAL

is probazle that the observed damage to the sugpers

B

2
to the following observazions.

(1)

L]
‘ot

(=
n

the result of nvdraulic shocks from a sequence of
water and steam discharge througch the relief line.

(a) The pressurizer relief line from the relies valve
to the pressurizer can f£ill with condernsaze. ~-is
distance is asproxirac ly 12 meters, ané can ccnzain
a volume of 0.06 m”. Opening cf the relief va.ves



I}
\

2)

£
'™
P
P
0
v

.
-

se a rapid édischarce c¢cf the water. The
ulting dynamics are one possible caus

s
eiping displacements observed.

y
w
(']
w
o
(8}
[ 4
')
o
b |
o
® o

receorder chart of pressurizer water
s probable that some water discharc
occurred later in the transient when the pressurize.
was completely filled. . The recorés indicate thas
this event ccoculd only have occurred afse
closure of the undarmaged valve (PCV-435C).
Dynamics related to this event are ancther possitle
b

cause oI the cbserved piping displacemenss and
E

It is not possible from available evidence to previce
cne secuence of events which unicuely explains the
-

bserved results cf the tra ns-ent.

It is not certain that the valve camacge was th
conseguence cI the same hydraulic shock that resulsed
'

Lln the support damace. « M

[

The cbserved secuence c¢f events incicates that one . .
ikely scenar is as fcllows :

'3

(2) The undamaced relief valve, PCV-455C, cpen

n
"

"
o

.
-
b )

u s
n the derivative cornrensazed pressure controlle
2

O

"

a few seconds befcre the second valve cpens

(b) The water slug feorred by condensec pores
steam in the relief line is larcgely é:is
througch the undamaced valve. We no:ze

Qe

"
o
-

‘0

on ¢f the line showed liztle or ne

POOR ORIGINAL
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(c) The seconé valve, PCV=-456, cpens on continuec
pressure increase and the transient, comdined
with the larce flav in the valve yoke results in

valve failure.

viith this hyoothesis, there is no reason toc expec:t
a hvdraulic shock hicher than in opening of the
‘!’—

£irst valve hence piping displacement sufficient

to damage supports micht not yet have ocsurred

(d) The first valve closes automatically upon a reducinc

.-

pressure signal befor pressur izer water level
reaches 100%.
(e) Water discharge occurs upon £illing the Drﬂs urizer
creating a supstantial hvéraulic shock in the relie:
- ~

line. Since the uncamaged valve has already close
the resulta ipe displacement was most proncouncecd

i
in the porticn of line wnere the damaged valve is

locatec. .
Other scenarics can alsc be postulated, but none has
sufficient support of evidence to permit identification
cf a sincle secuence of events as the cause of cbserved
damage. .
. P L .
(3) The events which lead to complete £illing of the

pressurizer and the second water discharge through

.

the relief line regquired more than a single failure :

(a) The failure of all the seconcary steam dump valves

POOR ORIGINAL

() The failure of the rressurizer relief valve *2
close. It is l.kelv that such a failure woulé not

Moy 1 \_,/‘—“’"



(4)

(3)

have occurred even with an initial hydraulic shock
without existence of a large flaw in the relief
YRRV SOl L
Considering the valve PCV=-4S56 itsel when in the cpen
position, there is a spring for procducing a tension
f about 60,000 to 80,000 Yew=cns in the yoke. When

:rface ampearance was
ilure with scme pelishing due o

rubbing contacts loewing voke sepsraticn. The vore =
rcse about 2,5 cm, the normal stroke ¢f the valve.

With the brcken voke, the valve failed to clocse.

O

ynamic forces due to the free me-ion of the operatcrs
boéy may have contributed to damage tc the support.

El th
ief line piping in two locaticns, suspected to be
among the most stressed. It is seen there that, withi

- -

the calculation assurpticon the piging could have been

marginally overs:tressed. lHowever, since a dye penetr
check of the PVC-456 valve to pipe w2ld was reported
to show no cdefect, we cannct see any reascon %o think
that the plant would cperate in unsafe condition with
the line in the present stite. This statement assunes
of course that all the supporet system ¢f zme piping
will have been returned to its cdesign conéition befcrs
the reac:tor goes hack to pcwer.

tes the forces and s»eEQD DleNAI.

-
.n

-
.-



cefonn

3

© ¢ain further assurance on the safety of the

ine we would recommend that a dyve penetrant check

[

of all welds near the fixed points be made acz
the earliest convenience. The locations include
the pressurizer nczzle, the relief tank nozzle

and the intermediate supported or restrained points.

Plant cperation with one pressurizer pcwer relief valve

closed off dces not present a safety problem. The high

pressure reactor trip and the pressurizer safety valves
vicde the necessary protection against cvefp:essu:e

£ the reactor cocclant pressure boundary.

The existence cf the power relief valves is to prevent
uanecessary op ng ¢f the main code safety valves
during certain plant desicn transients. '

The sa‘ecy injection system {unctioned nermally wigh

a reported total injection rate of 40 1l/sec. The
injected water raised the pressurizer level from 3% to
75%. Assuming the injecticn water to be initially as
16°C and atmospheric pressure in the RWST and o ené up
in the pressurizer at 285°C and 110 bars then the
guantity of water leaving the RWST must nRave been abcocu=
10 m3.
about 0.7%. The injection time would be about 4.1/2

This woulé cause a decrease in R\¥WST level of

minutes assuming a constant inje icn rae.

POOR ORIGINAL



i ‘e con& Q-
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would ne longer
This may acco

on turbogenera

maintenance
back on line,

halves. Fach

other hal#

A fault at

rerained u

unt for the overpower excursion expe

AN

O

U

the steam dump valves had been cut ¢

°
scme previous cdate. Eefore beina put

ané each half
interface

c s
of this would be to lock t!
-

valves in their last position. Thus th

respcnd to changes in steam Ppressure.
e

tcr 2 just prior to its tripping.

=

the stearm durp valves to cpen was
the result of a wrone wiring cornnecticn

t discovered curing testing. The control

the circuitrv had been tested in =wo

hall was checked indemendentlv of the
-

)

=
checked out satisfactorily.
c

f the two halves <thus

revealed. : S
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VI__- OTHER RICOMMENDATIONS ;

Placements and
-

(5
[
[

s s
ed the possibility i

line was marginally overstressed. The likelihcoé is sthas
s ments resulted from either disch rge of a water

e
ily in the line or from relief of water when the

The initial evaluation of stress was ceduced from observed
splace ort bolt strains. As such, no

cssible stress levels with this

-

-

er an evaluation of fatigue camage

We would recommend a dynamic analyvsis ke periormed, consider:i-

a8 minimum the effects of the steam concensaze initially

[
"

in the line. The force time history function can then se usec
s oz luation of fatigue damage as well as the acéeguacy of
restraints.

2. The failure of the power relief valve voke is more Srobeble
due to the use of czst-iren ma:_;;”;sﬁg;_ccas::ggtz n where

0
’_‘
<
o
0.
.o
o

imBact properties are pcor and flaws of the type in
s failure can remain ungiscovered.

We therefore recommend such non-destructive tests as are
feasible be made to ascertain that no flaws of this type exis+
in the valve currently installed.

further considerazion might be given to rezslacing these yores
a less Srittle material.

POOR ORIGINAL

sof oo




The test procecures following maintenance of the control
system to the steam dump valves should be rewritten to
eliminate the possibility of unrevealed faults.

It would be useful %o provide means (i.e. 2 separate alarms
e

cne actuated bv the uncempensat sure sicnal and th
e s

s
other bv the comnensated nressure error sional) in order to
<now i€ certainlv each p:essu:;ze} relief valve opens during
a Dressure excurs:on.
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i 2
at room reme. = 20 ksi = 14 ke/mm

S at 650°F (=343°C) = 16.6 ksi = 11.6 kg/mm

=
n
"

Allowable stress = 1.5 Sm

19 & =2} hc/rmz (room temrperature)

m 5
= 17.4 kg/mm® (343°C)

6. Conclusion_for_prirarv_stresses_in_tae_pibe

Since it ampears that hot fluid has been carried by the pipe

for a me of ahout 3 rmin, =he hot allowable strzss neecs

ti
tc be taken. Then it ampears that the actual stress is
sliahtly hicher than the allowadle :

! 2
18.24 > 17.4 ka/mm

" 2
1t should be noted that the fiocure of 18.24 k7/mm” is
minimum, since it corresmonds to the plastification of the

)

support (M = 550.6 kem

5 rima

s -
in_the
-------‘

(L]

2iz

lt—‘
m

b 1
-
e —-—— -

The evaluation of secondaryv stresses (article NB 3623.1)
requires the knowledae of the temperature cradients in
the pire. It was thus not possible to evaluate these
stresses.

n

8.

161

[ 3
0
iy

1Y _SzI8s8s8es
Bendina roment

M = 1330 (385 = 2 (405 - 13%)) ke rm

= 357 kom

_reducar PUUR BR‘mNAL



re Stress =

Pressu
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Rendina s

19.56 kg/mm
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/e since

v

LA

for the pipe stress.
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Direction of probadli:
effort.

]

Bo'cs (6 total) : lexagenal head = 25 mn

b

Damage : = no general distortion

- no rubbing evide:ce R‘G‘NAL
- contact evideuce in A - Pon

Fiqure 2 - Restraint R-1
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= scratches on shoes as shown on view A

Figure 3 = Restraint R-2
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NOX REPORT ON BEZNAU ACCIDENT OF AUGUST 20,

=
e
~)
¥

TRIP TG-1/REACTOR TRIP/SI/

On Auqust 20, 1974 at 11:20 a.m. a trip on turbine TG-l
occurred resulting to high bearinc and casing wvibrations
(Bearine 6:60 )

At trioc time, cenerator 2 was deliverina about 140 MVar.
Resulting from 2 failure of the steam dump system to
operate, with the consequence that the relief valve did
not ocen. That resulted in a raocid rise of coclant
temperature, steam oressure and pressurizer level and
pressure

At 160 har of pressure in the rrimary, the pressuriver
nressure relief valves ovened, lcwering raridlv the oressure
in the orimary. Abhout 10 seconds after valve ovening,

the oressure had reached such a low level that the pressur-

izer pressure relief valves were reactu:ted to close. Due

*0 a disturbance, valve PCV=436, failew to close, resultina

[

n a lowering ¢f RCS mressure un to 100 bar after about
1 minute. Reactor trimmed resultine f£from a low pressure
sicnal (126.5 bar).

Due o the openine of the oressurizer relief valve, the
pressure in RCS drooped to ahout 70 bar, corresoonding to
a saturation temperature of 284°C. Consecuentlv, steanm
acpeared in the primary hot leg, filling the pressurizer.
T™we or 3 minutes after tris, the overator reccenised the
failure of the relief valve and isclated it with the power
operated valve 531. The water level becan te &roo, and

1l minutes after trip, autcmatic SI was initiated bv low

POOR ORIGINAL

pressure andi level in the oressurizer.
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SI systems worked n

water was soilled throuch the fcocur SI oumo nozzles intc the

primary, causing a rise of pressure to 110 Dbars and a

fureher rise of level tc 70 8, The SI numps were then

turned of¢ and the power operated valves ¢f the soray pipiness
~ere closed.

From that moment on, the nressurizer level could be controlls
throuch chargine nurss and release of steam, assumina the

activity alarm. Maximoam pressuse in

containment reacheéd 100 mbar c<ver ncrmal. The cperators

ctivated the containment fan coolers. Since several

safety alarms of th

cuickly assumed that the rupture disc was

the dAischarce channel was defectuous £
El 3

due to steam dump £

The turbstrol of TG-2 was actuatec as an emergency aizer

. TG=-2 was unrecular in behaviour, and the
position of the control valve remained cons.ant éuring th %
pressure transient. The verformances 6f TG-2 rose to ahous 8

214 MWe due to hicher steam nrassure (rise fro= 52 bar

frer TG=2 trio, followine reactor trip, steam dDressure rose
to over 70 har, actuatine the safetv valves anéd thus lowerinc

pressure to ahout 55 har.

CHRONOLOGICAL SFOUENCT AF FYSNTS

-~
o &

Aucust 20, 1974




2.1.

Reactor Trio

Recinning of incident

TG-1 main hreaker off
Pressurizer nressure low=-tripo
Reactor trip breaker ooen
TG-2 main breaker off

n (pressurizer

SI actuatio
ané level low)

pressure

11 h 20'

39,7"
39,8"
40,3"

11°'55

“:N
P -

Pace 3.

12"

later
later
later

later

Events as Recistered or Alarm Tvoewriter

TIME

11:15 TG~-1 power hich

11:20 Allowable ©il pressure
of TG-1 tooc low

11:20 Pressurizer pressure
high.

11:20 Pressurizer vressure
high.

Reactor Trip.

2x:122 Tava RCS=-A high

11:21 Steam nr. uostream of
TG-1l steco valve hign.

11:21 Tava RCS-A high

11:21 SG-A steam oressure
hich.

11:21 SG-R steam oressure
high.

11:21 Steam or. unstream of
TG-1l stop valve.

11:21 SG-A steam pressure
hiah.

11:21 SG-A steam pressure
hich.

11:22 Safety nil nressure of
TG=-2 too low.

11332 Tave RCS=-A

135,5 MVar

158.2 bhar

159.9 bar

302 .2°C
66.3 bar

308.2°C
67.3 bar

37.2 bar
77.6 bar
73.3 bar
65.4 bar
POOR ORIGINAL

285.2°C
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Steam pressure upstream of 68.1 bar
TG-2 stop valve.

Pressurizer relief tank §2.8°C
temperature high.

Pressurizer level 79 %
Pressurizer level 88 %
Containment oressure hiah 1.1 bar abhs
Pressurizer relief tank level 20.2 %
low,

Pressurizer relief tank mressure 0.59 bar
hich.

Pre rizer relief tank oressure 0.15 bar
SG-A+~B steam oressures normal. 63.7 bar
Containment activity high 17.3 mr/h
Loop B RCS flow low. 88 %
Containment air temperature hich 53.4 *C
“ressurizer level low. 6.8
Pressurizer level normal. 18 %
Surge line temperature too low. 471 .L%¢
Pressurizer levels hich. 58 %

for Press

N

urlzer ancd Pressurizer Relief Tz~

« 9"
2.8"
23.0"
230
231"
24.2"
33.0"
35.0°

Pressurizer
Pressurizer
Pressurizer
Pressurizer
Pressurizer
Pressurizer

Pra2ssurize

"

Pressurize

"

Pressurizer

nressure above control ranae.
relief valve.

relief tank oressure high
relief valve lcoked

pressure normal

relief tank level nigh
level hich.

relief tank oressure too hich,

oressure under normal.

POOR. ORIGI




Page 5.

TIMF
11 h 21" 00.4" Pressurizer oressure low - Trip.
01.2" Pressurizer pressure low - SIS
unlocked.
08.1° Pressurizer relief tank level high.
133" Pressurizer pressvre low - SIS
unlocked.
il I 3% 27.¢%" Pressurizer level hicn = 1 channel ¢-:
43.3" Pressurizer relief tank level toe hicw-
43.5" Containment oressure toc high.
7 . Pressurizer relief tank level low.
11 h 24" 29.4" Pressurizer relief tank nressure norm:
51.2 Containment temmerature high.
33 h 35" YT 8" Containment activity hich.

3. ANMALYSIS OF THF CAUSES OF THE INCIDENT

TG-1 triv-ed due to hich casing vibprations, especially in
casina 6. It had already been noticed that TG=1 was
sensitive to shocks. At the moment of incifent, TG-1 was
set to function under maximum effort, so thxt it coulad
support a maximum of vibratiorns.

The trip is not unfamiliar and would nct have a‘fected =he
primary if steam dume had normallv been actuated.
| E > J

An inspecticn of containment a‘fter orimary hac cocleé éown,
showed that the yoke between the PCV-456 valve nousinec and
air engine was broken, and probakly cdue to & dynamic effars

on the pining at opernin 1¢ of the valve. PUDR anﬁlNA

Consequently, the valve failed to close ard inis tiated a
rapid fall of oressure in Srimary. The pressurizer relief
tank runture disc brcke, due to a orolonced surce of orimarv
coclant in the tark. 1Items 2 and 3 shew the €s nroke

when the relief valve had already closed.



ATFER COLLECTED IN CONTAINMFENT SUMP

Regen. hold up water Tank A 38 § - 100 % = 5.8 m3
Regen. hold up water Tank B 16 ¢ - 36 § . 3,2 n3
Total quanlity of water collected =13.0 m3
Pressurizer relief tank 80 % -~ 19 & =11.2 m3
—_
Water out of system. = 1.8 m

Since no further cdamage was noticed in containment, it

P, 3
could be assumed these 1.8 m~ of water were blown out.

Thermal Stresses in RCS

Beside a rapid water temperature rise c¢f about 6°C af:ter
TG-1 tripoved, a ravid primary oressure rase £rom 154 har
to 160 bar, there was also an imocrtant temperature

transient in area of SI nozzles. However, since the
reactor’'s main pumps overated all the time, thus mixinag’
cold snray water with hot coolant, it can he assumed that
other components didn't underco hich temperature cradients.
Furthermore, nozzle temperature and stress remained within
desian limits.

Damaces to Relief Svstems

During inspection in containment after rouclina of orimarv,

the following damaces in the pressurizer relief svstems

R ORIGINAL

- relief valve PLV 456 : Mechanism broken © Dotn sides
and hent smindle.

were observed :

= One anchor point of the relief svstem mipina After vazlve

- Reliet cank pressure disc hroren. was loose.

Further damages in ccntainment were not ~o=icecd.



4.3.

6'1

Pace 7

It must be said that the relief tank is not desicned to
acceot steam from the pressurizer for a orolonced time.
The darages to the relief valve is therefore a direct
cause to the breakinc of the rupture disc.

Turhines

TG-1

The cause of vibrations to the casina are most nrobahly
the stresses and shocks. The P sicnal from hydrogen
seal oil svstem is due to casine vibrations.

Damages tc the seal or casing are most imorobabhle.

TG=-2

The oscillation from 172 MWe to 110 MWe, and then to 215 MWe
suggested that the bolts of the high pressure cylinder were
loosened and had lost some of their tension.

A too small stress was noticed, cdue to leakage of the

seals of the high pressure cvlinder. Due to too high
rotational momentum at 215 MWe, the couoling between turbine

- -

and generator was closely controlled.

When reviewing the seguence of events, the failure of two
systems, namely the steam dumo and the pressurizer relief
system, we came to the conclusion that it dié not brinc
to an uncontrolahle nor a damacing situation. nNurina the
incident, no activity (in gas or liguid form) in the
surrounding area reacheé an uncontrcllable level.

The generator safety valves maintained the steam oressure
within allowable limits. The SIS broucht back the nrimarw
to a safer pressure, allowinc normal coocldown conditions.

POOR ORIGINAL

PROPOSAL FOR MONIFICATTONS

Control of genecator 1

Generator 1 r:zaching ranidlv to casinag vibrations,it will



SR

Tests will be made to see if
the pressure reculator of the
in order %o limit power %o 19

a) Revision

H
system (befcre opening of

¢) A control tvpe writer link
he installed in order to ¢

maxe pericd

row of impellers i

s
urbine must not be reviewe:s
-

ic controls of
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The first measure ¢to be tak

valve, the piping suvocrts and

en, 18 to

The pressurizer relief tank zuvture &is

wWith these repvairs stare

To see how the relief svstem
and how shock at cpening of

-uyo should

pipine can

relief valv

are further measures &£o he taken.

revair the danacged

review holtiness,

C mMust he renlacec.
ke pessidle.

be better securad
e can be avoided
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MEMORANDUM FOR: ALL B&0 PERSONNEL

R&0N Task Force

Ay ”~ - Ual+amae v
e . L~ P o

SUBJECT: INCIDENT AT BELGIUM DOEL 2 REACTOR

The attached memorandum and report describe a ratner large, sudden steam
generator tube rupture at the Doel 2 nuclear power plant in Belgium,
This is provided for your information and use in the evaluation of
potential generic and plant specific failure modes.

C% neéﬁtemes,'dir. , Group Leader
Bu

tins and Orders Task Force

' Attachment:

As stated

. POOR ORIGINAL



%, UNITED STATES
4 NUCLEAR REGULATORY COMMISSION
Nk WASHINGTON, O. C. 20655
e gEp 13 1919

MEMORANDUM FOR: H. R. Denton, Director, NRR
E. G. Case, Deputy Director, NRR
D. Ross, Deputy Director, DPM
R. Mattson, Director, DSS

FROM: Darrell G. Eisenhut, Acting Dirertor
Division of Operating Reactors

SUBJECT: INCIDENT AT BELGIUM DOEL 2 REACTOR

I response to our following up on a rather large, sudden steam generator
tube rupture at the Doel 2 nuclear power plant in Belgium, we have
received the attached report. You may find this incident particularly
interesting since the unit underwent a transient where pressurizer level
apparently went offscale high. Strip chart recordings of the event are
enclosed.

We hope to be obtaining more information on this event in the near future,

Darrell G. Eisenhut, Acting Director
Division of Operating Reactors

Enclosures:
As Stated

. Hanauer
Schroeder
Grimes
Check
Lainas
Levine
Stello
Russell

cc:

<YW MW
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CENTRE D'ETUDE DE L'ENERGIE NUCLEAIRE
C.E.N./S.C.K.

1
i

:

"'.Ihs’i'; 1}

. @
=<0
ALY

frasisBemeEnt DUt iviTt "uesLiBwe

r "
veul 81 BGTESSEr vilte repOnse Mr. Joseph D. LAFLEUR, Jr.
en Jeux exempiares sux Deputy Director
LABORATOIREE DU CEN/SCK Office of Internmational Programs
Boeretang 200 82400 MOL UNITED STATES NUCLEAR REGULATORY COMMISSION
Te (014) 31180 - WASHINGTON D.C. 20555
Teen SCRCEN Mol 31922 SEP 3 7979L U.S.A 3

Agr teegr Centratom Myl
'

MOL e 21.08.79.
v lefire V/ret Norel
Centrale BR3
FM. /mb
5.5126/71

|
|
Dear Dr. LAFLEUR,
|
|

. As a first answer to the telex of Mr. H.J. FAULKNER
NRC-BHDA, dated 8.8.79, I send you here enclosed a report describing
the steam generator leak incident at the Unit 2 of the Doel nuclear
power planmt.

This report has been : ..smitted to me by "Tractionmel
Engineering", a division of the compagny "Société de Tractiom et
d'Electricité" in Brussels ; as you most probably kmow, this division
is playing the role of engineering office for the benefit of the Doel
plant operdtor compagny (EBES).

I hope you will find in this report satisfa.tory
: .swers to all your questions ; do not hesistate to ask for eventual
additional informatioms.

Yours sincere}y,

F. MOTTE
BR3 Plant Superintendent.

Enclosure : "Report on the incident at Doel 2 nuclear power plant
Severe leakage in steam gencrator B on Jume 25, 1979".
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REPORT ON THE INCIDENT AT DOEL 2 NUCLEAR POWER PLANT

SEVERE LEAKAGE IN ST

1
I
=
<«
L)
<
(8]
w
>
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O
w
w

ON JUNE 25, 1979.

1. STATUS OF THE POWER PLANT AT

-3

HE MOMENT OF TEE

[
b
O
e
=)
™
- A
3

The primary system was being heated up after repair works
at the actuation system of the main steam valve.

At the moment of the incident, temperature in the primary
system was Z 255°C (refer to point A on Fig. ! & 2) and
pressure nad reached its rated value of 157 kg/cm2 (refer
to point A on Fig. 3 & 4).

The reactor was subcritical with all rods in.

X ; + o= 2
Secondary pressure in the steam generators was = 45 kg/cm

the saturation pressure corresponding to 255° (refer to
point A on Fig. 6 s 7). ' - -

For some time, A~-lcocop steam generator had shown a low
activity value along the secondary side (below admissible

limits) that indicated a small leakage.

2. SEQUENCE OF THE EVENTS (refer alsc to varicus computer
data given in attachment)

2.i. Initiating phase

About 7:20 PM, a quick pressure decrease is recorded in

the primary system (about 2 kq/cm2 £ 3f minute : see Fig. 4),

which results in accelerating the operating charging pump.

A second charging pump is started manually. The letdown

POOR ORIGINAL
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station of the CV system closes automatically. It is confirmed

that the relief valves are closed and their isclation valves
are preventively closed. The level in the pressurizer quickly
decreases (see Fig. 5) and the electrical hesters are
automatically disconnected.

At the same time, a quick level increase is recorded.in

B-locp steam generator (see Fig. 7 point B). The activity
measurement channels of the blowdown system record a maximum
value,

The combinaticn of all those signals indicates a severe leakage
in B-loop steaxm generator. The faulted steam genexator is
then 1mmediately completely iscolated along the steam side

and the discharge valve to the atmosphere is set at maxiaum

pressure.

Meanwhile the third charginy pump is started (was set apart
tc be maintained), but the three charging pumps are not
sufficient to compensate the loss of fluid in the steam
generator. Indeed, the CV tank is readily empty amd the
charging pumps are automatically supplied from the 2Rl11
refuelling water storage tank. To increase the subcooling
primary pump B is stopped and letdown starts through A-locop

steaz generator (see Fig. 3, peoint B).

2.2, Actuation of safety injection

About 20' after the incident started, the threshcld pressure
(118.5 kq/cmz) to actuate the safety injection is reached.
The emergency diesels start within the regquired time lapse
but are not necessary. Phase A isolation and ventilation
isolation of the reactor building are achieved. The vital

components not yet in operation are started.

oOR ORIGINAL



When reaching the 108 kg/cm2 value, all HP SI-punps discharge
into the primary system, and the pressure decrease is

stopped (see Fig., 3, point C).

7o prevent the secondary pressure in the faulted stean
generator from ;cachxng the opening pressure of the safety
vaives, the primary pressure is successfully decreased (see
Fig. 3, point D) through maximum spray in the pressurizer
(re-start of primary pump 3 and use of both spray lines).
Suring this phase, the level in the pressurizer quickly
increases and it fills up completely (see Fig. S). Spray

is temporary stopped and picssute stabilizes at zero flow
pressure of HP SI-pumps.

The automatically started auxiliary feedwater supply results in
a4 pressure decrease in B-loop steam generator (see rig. 7.
peint C). The auxiliary feedwater supply pump of the faulted
disconnected steam generator is locally stopped and isolated
(Fig. 7, peint D). This cannot be performed from the controi
_focm since the SI;signcl still prevails. The auxiliary feedwater

_Supply tank is filled up from Doel 1!. 4

2.3, Cancelling of SI-signal

Pressure decrease was now mandatory :

a) to avoid the opening of safety valves of the faulted
steam generator.

D) to start, as soon as possible, the shutdown cooling
system (low pressure circuit |) to stop the letdown
of slightly contaminated steanm through the A-loop stean

generator.



First,the safety injection signal had to be cancelled.
This had to be performed more than once (each time requiring

5 minutes interval) because of a relay fault.

After definitively cancelling the SI-signal, two HP SI-pumps
are stopped and soon thereafter a third one (Fig. 3, point P).
wnile considering the subccoling margin, the last HP SI-pump
is stopped. Pressure successively decreases to reach -

65 kg/cm2 (Fig. 3, point H) (saturation pressure is £ 15 kg/cm2

at that moment) .

It is then tried to initiate the CVe-discharge line, but

valves éo not open. Some time goes by before the

reason therefore is determined. Due to phase A isolation

tnere is no longer a .compressed-air supply in the reactor
puilding. After re-cpening the compressed-air supply line

the discharge line is opened (Fig.;3, point I). Pressure -

decreases, first quickly, then slower. -

The loss of compressed-air supply has also resulted in the
closure of CC-valves to thié primary pumps. The pumps have
run for a long time without cocling of the thermal shield,

however without alarm temperatures were reached.

2.4. Initiation of the residual heat removal system

As the CV-system permittted only a slow pressure decrease,



the interlock, which maintains the isolation of the RHRS

up to a pressure of 28 kg/cnz, nas been bypassed at 31 kg/cm2
There was indeed a sufficient margin compared to the design
pressure of the dystem (42 kq/cmz). Thanks to this

operation the letdown through A-lcop steam generator could

be stopped earlier and the discharge cf slightly contaminated

steam could be reduced (Fig. 3, Point J).

2.5, Further secuences

The abovementioned operation allowed a primary pressure
decrease below the value of secondary pressure in the faulted
B-lcop steam generator. The secondary level decreases, wnhich
creates a dilution risk. The boric acid concentration 1s

controlled every half hour (stabilized howerver at + 1500 ppm) .

Thanks to the cooling down, pressure decreases slowly in
B-locp steam gend:ator-and ;cachcs a value lower than the
primary pressure. r:od_this moment on, attention is paid

to always maintain the primary pressure higher than that in
the steam generator.

Despite the cold water so discharged in the steam generator,
pressure goes on decreasing slowly (due to the presence of

a warm water film at the water surface).

As the level of water in the steam generator approaches the
upper limit of the broad level measu’ ement pressure is
sufficiently low (+ 12 kq/cnz) to inject nitrogen.

The secondary drain line 1;'couplcd with system B for ligquid
waste, and the steam generator discharges into it through
the nitrogen pressura.

The nitrogen is only slightly contaminated after this

and can be discharged via the annulus between primary and

secondary containments.



2.6, Comments and conclusion

The incident nas been handled as prescribed and no damages

have occured tc the envirorment or
The procedures have to be reviewed
- cancelling of phase A isclation

supply in the reactor building.

the installation.
considering the following

to restcore compressed air
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21'06"
22'51"
23'31"
23'3z”
25'42"

26'14"
30'30"
30'30"
1g'azg”

Safety

pressurizer pressure below reference pressure
dcmand.for charging pump higher speed
disconnecting pressurizer heaters by low level
CV letédown station valves closed

closing of isclation valves of relief valves and
spray valves

low pressure in primary system
very low pressure in pressurizer
nigh level in B steam generator

B primary pump disconnected

iniection phase

40'18"
40'13"
40'19"
é0'19"
40'20"
40'24"
40'33"
43'28"
44'39"
53'12

56'37"
s7'11"
$7°39°
58'48"

SlI-sig

low pressure in pressurizer

safety injection througa low pressure in pressurizer
diesels started

reactor building ventilation isolation
phase A reactor building isolation
actuation signal HP SI-pumps

HP SI-valves copened

very large auxiliary feedwater flow te A SG
very large auxiliary feedwater flow to B SG
auxiliary feedwater supply pump B disconnected

very low level in auxiliary feedwater supply tank
pressurizer level normal

presiurizer heaters re-started

high level in pressurizer

nal cancelling phase

00'1s5"

oora1™

automatic starting signal of diesels cancelled and.
SI-pumps starting signal cancelled

back to SI

-
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40%25"
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Actuat

LP compressed air in reactor building

safety injection ordered

safety injection

reactor building ventilation isoclation ordered

HP SI-pump B disconnected

HP SI-pump A disconnected

valve CC 09%¢c closed

valve CC 099 closed

compressed air supply to reactor building restored

primary purps CC-valves re-opened

ion of RERS

35'5¢

valve RC 003 opened
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MEMORANDUM FOR: D. B. Vass’1lo, Assistant Director for LWR's, DPM

FROM: D. F. Ross, Jr., Assistant Director for Reactor Safety, [SS
SUBJECT: T™I-2, INPUT TO SER SUPPLEMENT 0. 2
Plant Name: - ™I-2
Dockat No.: 50-32
Milestone MNo.: 27-21
Licensing Stage: oL
Responsible Branch LWR=4d
and Project Manager: H. Sflver
Systems Safety Sranch Involved: Reactor Systems
Description of Review: Input to SER Supolement No. 2
Review Status: Cooplete

The Reactor Systams Branch has prepared the attached ipput for SER
suppiement number 2. This completes tha RSB review of Three Mile Island
S Unit 2. The following topics are addressed.

$.2.2 Overpressure Protection during Startup and Shutdown*

6.2 Met Positive Suction Head Assessment

6.3.3 Maksup Tank Isolation* L

15.2.2 Steamline 3reak Analysis*

15.2.2.1 Secondary Systam Modification*

15.2.2.2 Long Term Cooling following a Steamline 3reak®*

15.2.8 Feedwater Line Rredk

Note: [tems marked with * involve limits on plant operation

D. F. Ress, Jr., Assistant Director
for Reactor Safety
Ufvision of Systems Safety

Enclosure:
SER Input e
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5.2.2 Overoressure Protection During Startup and Shytdown

.- - .- =

Several instances of reactor vesse! overpressurization have occurred in
pressurized watar reactors in wnich the Technical Specificatiens

impiementing Agpendix G to 10 CFR 50 have been exceeded. Vessel stress
limits as a function of pressure and vessel temperature decrease as the

result of vessel irradiaticn through the life of the plant.

Ouring the first fue{ cycle, the applicant has administrative procedures
and equioment to minimize the potential for excessive pressure transients
under startup and snutdown conditions. B8y procedure, either a steam
or nitrogen bubble will be in the pressurizer with a nich level alarm
1

-

mits. The

'

and 2 Tow level interlock toc maintain specified level
presence of a bubbie reduces the repressurization rate which results in
more time for operator acticn. A sinale dual range relief valve will

also be available.

.-~

The NRC staff has performed an evaluasicn of the

Three Mile Island Unit No. 2
pressure vessel anag determined that due to the small effects of radiation
during the first fuel cycle, the allowabie stress limits are not reduced
telow stresses resulting from cverpressure events limited by safetv valve

set points with the vessel at ampient temperature. . This evaluaticn

provides the principal basis for conciuding that an overpressurization

event during the first fue] cycle weuld not present an undue hazard

relative to vessel failur

POOR ORIGINAL
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The applicant has srovided a plant recesign incorporating 2 dual range
setpoint for the pressurizer relief valve. Quring cocldown frem hot

shutdown, the NOTT mode for coeration of the relief valve would be selected
when the reactor fluid temperature is ¢oolec t¢ 275°%F an¢ the primary coolant

pressure is below 430 psig. When in this mode, the relief valve would open

should the pressure exceed 300 psig and the primary coclant temperatures
remain below 275°F.

The aoplicant has evaluated tnis system considering seven different

events representing the thirty events experienced in various PWRs. The
analyses were performed with code OYSID. Credit was taken for administra-
tive procedures requiring either a steam or nitrogen bubble in the
pressurizer at all times. Credit was also taken for the pressyrizer

high level alarm and low level interlock tc maintain the water between

specified level limits. The results of the analyses indicated that reactor

system pressure would not exceed 30C psig during any of the events.

The staff has reviewed the dual set point design and the resuits of the
analyses to determine if adeguate protectien is provided through the
1ife of the plant. The design does not meet the single failure criteria
because only a singi¢ relief valve has been provided. Also, the code

DYSID has not been reviewed by the staff.

The long term solution, which must be implemented prior to the second fuel
cycle will require staff review and approval of the code 0YSID and medifi-

cations to the present design to meet all of the requirements identified below.

POOR ORIGINAL
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Credit for cperator action. No credit can be taken for operator
action untii 10 minutes artar the operatcr is macde aware that 2

transient is in progress.

Single failyre criteria, The pressure protection systam should

De designed 0 protact tne vessel, given any event initiating a
oressure transient, Redundant or diverse pressyre protection

b ]

systems will be considered as meeting the single failure criteria.

Testability Dfav's‘ons for pericdic tes:ing of the overpressure

protection system(s) and components shall be proviced. The program
of tests and frequency or schedule thereof will be selected to assure
functional capapility when required.

-

Seismic desian and I[EEZZ 279 criteria. [deally, the pressure protection

’ b d

system(s) snould mee: doth seismic Category [ and [EZE 279 criteria.
Tre basic objective, however, is that the system(s) should not be
vulnerable to an event which both causes a pressure transient and
cayses 2 failure of equipment needed to terminate the transient.

Reliabilitv. The system(s) provided must not reduce the reliability

QP ; - fda® Noas .
of the emergency core cooling system or residual heat removal system.

POCR ORIGINAL
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MEIORANDUM FOR: D. B. Vassallo, Assistant Director for LWRs, DPM
FROM R. L. Tedesco, Assistant Director for Reactor Safety, DSS

SUBJECT: BOARD NOTIFICATION - RECENT ISSUE ON NONSAFETY-GRADE
EQUIPMENT (NSGE) TO MITIGATE TRANSIENTS

In analyzing anticipated operational occurreances (AQQ), applicants
(particularly BWRs) have relied upon normal operating equipment to

mitigate the severity of the events. This equipment is not specifically
qualified to seismic Category I or IEEE-279 requirements and has been termed
nonsafety-grade equipment (NSGE); e.g., turbine bypass valves, relief valves,
high water level trip, feedwater flow control, and pressure regulator. The
reliability of such equipment has not been systematically evaluated by the
staff and the issue focuses on the system design criteria that should be
established for such equipment which is relied upon for mitigatiom, but to

a lesser degree than required for other mor~ severe events such as a LOCA

or main steam line break.

NEC Office Letter No. 19 calls for a determination of the safety
significance of new information by evaluating "whether this information
could reasonably be regarded as putting a new or different light upon an
issue before boards or as raising a new issue." Staff evaluation has
reached a stage which cc: zludes that this matter could be interpreted

as raising a new issue. More information from a source or sources
external to the staff is required to further study this issue. I there-
fore conclude that the notification test is met. In accordance with NRR
Ctfice Letter No. 19 requirement, I am providing you the following:

1. The item for notification
2. Considerations regarding relevancy and materiality
3. Statement on perceived significance

4., Relation to projects

Contact: T. M. Novak, NRR _
49-27460 iy ‘NAL
h g\'du
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D, 8. Vassallo -

‘ 1. The Item

In the analysis of anticipated operaticnal occurrences (AQ0), credi
has been given to non-safzty grade equipment (NSGE) performing their
normal function which can result in significant reductions with regard
to the severity of the transient. The staff has not reviewed the decign
requirements for this equipment. Most of the equipment, however, is in
normal plant usage in various contrel sysczas.

2. Relevancy and Materiality

The issue is relevant to evaluating the consaquences of transients
for all LWRs: however, it appears .o be of particular concern for
BWRs at this time.

3. Significance

In over 170 reactor vears of normal 3WR operations there has been

no reported abnormal operatiomal occurrence which has resulted in
exceeding a tachnical specification safety limit. Based on this
operating experience, we believe the real probability of an antici-
pated transient combined with an undesirable control systam response
which would result in violation of fuel damage criteria is low.

Yowever, General Design Criterion 29 states:

‘ "Protection agzainst anticipated operationmal occurrences.
The protection and reactivicy control systems shall be
designed to assure an extremely high probability of
accomplishing their safety functions in the event of
anticipated operational occurrences.”

In addition, 10 CFR 50.55a, "Codes and Standards," Section (h) requires
that protection systems meet the appropriate edition of IEEE Std. 279.
These criteria have been applied to the primary reactivity control
systems, e.g., the reactor scram system and to safety systems, e.g.,
ECCS.

While operating experience indicates that there is no immediate safety
significance to this issue, the General Design Criteria suggest that
additional reviews to ensure acequate thermal margins is warranted.

Such margins could come in the form of additiomal equipment surveillance
requirements, equipment modifications, or reanalyses of certain
anticipated transients without taking cradit for nonsafety-grade
equipment (thereby affecting operating limits).
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4. Relation to Projects

This relates primarily to BWRS. Since we view this issue as not
having an immediate safety significance, operating reactors would
be expected to await the outcome of our future reviews.

Appropriate boards should be aware of this issue and of the staff's plans
to continue to evaluate its significance with regard to the acceptability
of BWR transient analyses. It is anticipated that initial decisions on the
direction c¢f resolution on this issue would be available in 1979.

. G F

v el tect

Robert L. Tedesco, Assistant Director
for Reactor Safety

Division of Systems Safety

. Mattson
Stello
Novak
Satterfield
Benaroya
Mazetis
Israel
Frahm
Mills
Graves

. Hanauer

cc:
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Note to: D. Eisenhut

From: D. Ross, Jr.

I am writing to express my concern over a growing trend by DOR:0T to

develop capability redundant to DSS in several technical areas. More
detail is provided in Enclosure 1, entitled 'Jn Centers of Technica)

Excellence.”

The conclusion drawn by me is that DOR growth in these areas has

beer in the name of high priority to operating reactors, yet

many of the activities have little or no connection to the two

traditional DOR missions; i.e., operating probiems requiring immediate .
NRR safety decisions, and review of reload apnlications.

With NRR staffing at what appears to be 2 near-maximum, [ believe
that redundancy, not always an ideal factor in any case, to be a
near-frivolity. The two technical work categories that I refer
to in general are review of topical reports on methods, and
development of solutions to generic problems. In some areas, as
described in Enclosure 1, we are replicated to a needless degree.

Further, I am concerned with the lack of assurance of uniform
technical output.

1 recommend that certain technologies, including fuels, physics,

and thermal-hydraulic methods, not be replicated. Within NRR

we should have only one center of excellence For these. It may

be a fair comment that in other disciplines there is also needless
replication, but I am not in possession of any information to that point.

Enclosure 2 is a collection of the functional responsibilities of the four
divisions. I do not know if it represents "official" policy. It says

0SS should develop improved methodology and bases for carrying out

reactor safety reviews, new design methods, etc. I do not see the

phrase about "new design methods" in the DOR table, although that

may not be particularly relevant.

Also enclosed is Table 1, a listing of some efforts in QT:RSB which
seem to bear a lot on methods, computer calculations, basic research,
etc. which I contend belong in a technology center.

Let me know your reaction.

L
"L:)L;‘ . "
D. F. Ross, Jr.
Enclosures:
As stated

cc: R. Heineman, V. Stello, E. Case



ENCLOSURE 1
ON CENTERS OF
TECHNICAL EXCELLENCE

Every large engineering organization eventually finds it necessary to
establish centerﬁ of technical excellence within it. These centers are
both sources and sinks of new methodologies. New methods and processes
are assigned to the centers for review. Alsc, original processes

and ideas are formulated by the centers and issued to operating groups.

'
| These centers operate under different names; it may be long-range planning

or research and develcpment, or in our case (as I prefer to believe) reactor
safety. At present, both the CPB and AB are intended to be centers of
excellence in the areas of fuels, physics, and transient and accident
analysis. In each discipline we have expert phenomenologists and expert
analysts who on the one hand work to understand and interpret physical
reality and on the other formulate and evaluate complex computér simulations
(models) of the rhenomena. These groups oversee large contracts with other
laboratories to facilitate the review, ana1ysi§, and development of new

and improved methods.

Now it seems the first fleecy clouds of an internecine storm are gathering.
Within DOR there are people engaged in running the fuel performance code
GAPCON, and developing commentary on its congtituent parts. Within DOR
there are people wishing to run the various physics codes such as PDQ and
MEKIN. Within DOR there are people wishing to run the ECCS EM that AB

is now working on, and the soon-to-be-developed IRT code for system

transients.



This trend is to be deplored because:

1. It represents a drift towards replication of centers of excellence
which are not needed in an organization of the limited size of
NRR;, it is therefore wasteful.

2. The work'product of engineers and physicists in a center is
most useful when it is compared with other efforts in the same
technology and when reviewed at the same management level. The
separation (as it is now developing) is producing conflicting
judgments.

3. Many of the complex codes are sufficiently difficult that even a
bright and resourceful engineer who haopens to be orgarizationally
separated from the development center may well go awry in his
execution on interpretation. A symbiosis effect is necessary.

4. The redundancy is reflected at counterpart technical assistance

laboratories, and is creating confusion and divisiveness there, also.

-

Briefly examined below is the DOR involvement in two traditional technical

review areas; physics and fuels.

Phxsics

The current staffing of the Reactor Safety Branch of DOR includes nine
physicists. (A tenth resides in the Plant System Branch.) Two of these
(Chatterton and Sheaks) are still performing tasks that they began as
members of the Reactor Physics Section of CPB and which remain the

responsibility of the CPB.



-3s

Beyond evaluation of operating problems encountered at a spaci tic plant and
the collection and evaluation of operating reactor physics data, the physics
responsibility of.DOR entails the physics review of reloads which is generally
fairly routine. (Occasionally, a different fuel vendor supplies a reload

and has metr s, principally related to power distribution control, which

must be checked, but historically CP8 has done this and can continue to do s0.

there are signs lately that there are to) mary physicists for these DOR

tasks. (A recent meeting on Exxon power distribution control was attended

by seven DOR Physicists and one DSS physicist.) This had led to talk of these
people being used to run reactor physics codes such as PDQ-07, ARMP, XTG,

and MEKIN to study various (generic) Physics problems. It has also been
indicated that some of these people would help "manage" the BAL physics
program. (Two-thirds of the funds are provided by DSS and the 0SS programs

are effectively managed!)

Fuels
Riggs, Rubin, Lobel, Coffman and Baer work on rod bow. Since August 1976,
DOR has written nine memos dealing with generic aspects of rod bow or
meetings with fuel vendors. while some overlap is desirable, most flagrant
intrusion involves Rigg's two lengthy memos describing the model he has

developed for bow magnitudes .

Mendonca, Rubin, Coffmar, Lobel and Baer work on fission gas. Baer, with
Coffman's help, wrote a five-page memo criticizing DSS actions and recommending
no interim or final Ticensing action. Mendonca, in a seven-page memo

concluded that the effect was real and that the DSS correction was generally

conservative and suggested some mechanistic inaccuracies in the DSS



correcticn. Mendonca and Rubin ran a number of GAPCON runs .-ying to
simulate the Zorita, AERE, KRB and other data sets. They alsc did
GAPCON parametric studies. Total computer output about 2 ft. high,

and effort is described as "quite extensive."

FY'77 includes a DOR technical assistance prograr to study "the effects

of fuel rod volatiles on stored energy and fuel rod internal pressure.”

This was originally funded at 15K; ulthough 10K was added, the scope was

eniarged to include iodine spiking, which may be lTegitimate DOR generic

work. FRAP-T was evaluated for 20K; this task has been admitted by DOR
Lobel) to be DSS work, but we didn't have enough money and they had too

much, so they did it. FRAP-T evaluation and use for several generic

accidents is included in FY'78 plans for DOR. Amount is not specified,

but DOR funding for fuels is (proposed) up by 20% (CPB fuels proposal is down

5%) .
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ENCLOSURE 2

"FUNCTIOHAL RESPONSIBILITIES OF THE DIVISION OF PROJECT MANAGEMENT

—~-

Coordinates reviews of reactor applications through the operating
1icrnse stage.

Determines the accebtabi]ity of license applications for docketin,
and develops schedules for carrying out the reactor safety review
process in cooperaticn with DSS, DSE, and OELD.

Coordinates and particiaptes in the reactor safety review process
by conducting meetings and preparing SER's and related documernts,
with input and contributions from DSS and DSE.

Coordinates reactor safety reviews with applicants, ACRS and A3.8.

Develops and reviews reactor SER's for completeness and consistency
and obtains, in cooperation with DSS and DSE, concurrence of QELD.

Carries out technical aspects of reactor safety reviews of QA,
emergency planning, industrial security programs, and financial
qualifications. :

Identifies, evaluates, and recommends confirmatory research programs
to Director, ONRR.

Issues, upon proper approval and authorization, reactor licenses and
authorizations (i.e., LWA's, CP's, PDA's, FDA's, and OL's).

Coordinates safety review of proposed government rezctors exempt
from licensing, e.g., DOD, ERDA, etc., and other special project
reviews.

Admir.<.ers the Commission's operator licensing function in
accordance with 10 CFR Part S5.

Coordinates and participates in the public hearing process for
reactors.

Carries out project management and safety reviews of advanced
reactors through the operating license stage.

Coordinates with DSS, DSE and DOR to assure continuing uniform
application of policy and technical positions to licensing activ-
ities and to assure that any new positions are consistent with the
needs of each Division.

Carry out such project ﬁanagement or other activities as may,
from time to time, be assigned by the Director, ONRR.

l



Division of Systems Safety

. Reviews and evaluates applications for nuclear power reactors,
including advanced reactors, through the operating license stage.

- Develops safety evaluations for all systems and components of
the proposed plants in accordance with Standard Review Plans and
other design criteria and recommends schedules for carrying out
reactor safety reviews in cooperation with DPM, e.g., custom,
standard, duplicate and replicate plant designs.

. Evaluates systems for thair impact on accident analyses and radio-
active effluents and coordinates environmental impacts of plant
with DSSEA.

- Develops improved methodology and bases fur carrying out reactor
safety reviews, new design methods, features, and arrangements,
including impact-value analyses, incorporates such changes into
the reactor licensing process, and recommends changes in Standard
Review Plans, Regulatory Guides, Regulations, and policy, in
accordance with prescribed change procedures.

- Develops solutions to reactor plant safety or licensing problems,
utilizing resources from other Divisions of NRC and wekaical
assistance contracts to obtain specialized service; coordinates
improvements in regulatory guides and standards with CSD; and
participates in the development of technical specifications to
improve safety of reactor plants. .

. Evaluates significant safety questions arising from operating
reactors for their generic impact on original design of nuclear
plants.

. Coordinates with DOR on safety evaluations of significant safety
{ssues that wouid affect operating reactor plants.

+ Identifies, evaluates, and‘ggggmmﬁndi_sgﬂgfﬂniSQrv research to be
per’ med by RES with concurrence of the Director, ONRR.

- Par.icipates in public hearing process associated with all reactor
applications through the operating license stage.

. Reviews szfety of proposed government reactors exempt from licensing,
e.g., DOD, ERDA, etc.

. Carries out such licensing review or other activities as may, from
time to time, be assigned by the Director, ONRR.



January 16, 1976

CTIONAL RESPONSIBILITIES OF TEE DIVISION OF OPERATINC REACTORS

Azends operating reactor licenses upon satisfactory conclusion of
safety and/or eavironmental reviews with assistance from DSS and
DSE as needed.

Reviews operating reactor experience to assure thas new findings
are identified and incorporated in later reactor safety reviews
conducted by DSS and DSE, and that such experieace is applied to
other operating reactors, as appropriate.

Reviews operating reactor problems to assure that safety and
environmental requirements are being satisfied and to assure
that such problems are corrected with due consideratior for
safety and environmental proteccion.

Coordinates all activities between NRR acd I&E.

Develops i{mproved methods and bases for carrying out reviews of
operating reactors, including procedures for incorporating
experience from reactor reviews conducted by DPM, DSS, and DSE,
taking into account impact/value analyses, to assure conclusions
concerning operating reactors are balanced and safety reviews of
operating reactors include all pertinent experience.

Reviews, as requested, the safety of operaticnal and design
modifications of operating government-owned reactors exezpt from
licensing, e.g., DOD, ERDA, etc.

Carrys out such licensing review activities of operating reactors
or other activigies as may, from time to time, be dssigned by
the Director of NRR.

Carrys out, including contracting for, technical activities in
support of operating reactor reviews and for the solution of
problems needed to improve the regulatory process.

Identifies, evaluates, and recommends confirmatory research programs
to the Director of NRR.

Performs ongoing assessments of operating reactors to determine the
degree of compliance with current licensing regulations and standards.

Conducts evaluations and issues construction permits and operating
licenses for non-power reactors.

Requests technical assistance from DSS and DSE, as required, to
aid in providing assessmerts and solutions to current problems in
operating redctors.



Jasuary 16, 1976

[ 44

agn

Reviews anl assesses proposals for the decommissioning of operating
reactor facilities and the termination of licesses.

Reviews requests for and grants exceptions to Title 10, Chapter 1
of the Code of Federal Regulaticns.

Develops and maintains standard technical specifications for reactor
facilities and assists i{n the application to new operating licenses.

- Coordinates with DPM, DSS, and DSE to assure continuing uniform
applicaticn of policy and technical pesitions to licensing activities
and to assure that any new positions are cons‘stent with the peeds

of each Division.

Audits OL reviews for power facilities and participates in the
development of technical specification requirements prior to the
transfer of responsibility for the project to DOR.



FUNCTIONAL RESPONSIBILITIES OF THE DIVISION OF SITE SAFETY
& ENVIRONMENTAL ANALYSIS

Reviews and evaluates site and environmental aspects of applications
for nuclear power reactors, {ncluding advanced reactors, through
the operating license stage. ‘

Performs project management and technical review functions of
propcsed sites where no specific CP license application is
pending.

Develops site safety and environmenta) an2lysis for proposed
facilities in accordance with Standard Review Plans, NEPA, and

desion criteria and recommends schedules for carrying out environmental
and safety reviews.

Evaluates sites and systems for their impact on the analysis of accidenta)
And normal release of radicactive effiuerts and evaluates environmenta)
impacts of planse

Develops improved methodology and bases for carrying out site safety
and environmental reviews, new design methods, features, and arrange-
ments, including impact-value analyses, incorporates such changes into
the reactor licensing process, and recommends changes in Regulations,
Regulatory Guides, Standard Review Plans, and policy, in accerdance

with prescribed change procedures.

Develops solutions to site safety, environmental or other licensing
problems, utilizing rescurces from other Divisions of NRC anc technical
assistance contracts to obtain specialized service; ceordinates improve-
ments in regulatory guides and standards with 0SD; and participates in
the development of technical specifications to improve safety of
reactor plants.

Evaluates significant safety and environmental questions arising frem
operating reactors for their generic impact on original design of
nuclear plants.

Coordinates with DOR on safety evaluations and environmental impacts of
issues that would affect Operating reactor plants.

Identifies, evaluates, and recommends confirmatory research to be
performed by RES with concurrence of the Director, ONRR.

Participates in ACRS meetings and the public hearing process associated
with all reactor applications through the operating license stage,

Reviews safety of proposed governr-nt reacto-s exempt from licensing,
e.g., DOD, ERDA! etc.
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Carries out such Ticensing review or other activities as may, from
time to time, be assigned by the Director, ONRR.
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TABLE 1
TACS ITEMS OF INTEREST
AS OF 5/17/77

Lobel
LWR Fuel Behavior Research
Maine Yankee Analytical Models
Enhanced Fission Product Release for High Burnup Fuel
Rod Bowing
Anderson
ECCS Analysis Assistance
Chatterton
Reactor Startup Physics Tests
Coffman
Research Review Group - Zircaloy .
Fission Gas Release
Mendonca
Fission Gas Release
Riggs
Rod Bow
Rubin

Rod Bow



".0le 1 continued -2«
VanderMgien
Noise Analysis - including Tech Assistance
Update of Cross-Section Files

Physics Effects of Perturbations in Fuel Geometry

Giannelli

Maine Yankee Analytical Models

Hardin
Maine Yankee Analytical Models

PCl Task Force

Landry
. ECCS Analysis Assistance

PCI Task Force

Rosenthal »

Deletion of APDMS at Beave: Valley

Sheaks
Review of INCA - CENPD 145
Excore Detector Response to Core Barrel Motion
Review of CENPD-153 - Uncertainties Related to “ixed In-Core

Pu Recycle

Tech Assistance - BNL Reactor Physics

‘I’ Weiss

Pu Recycle

Noise Diagnostics
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MAY 171379 .
i £ k)

ME4ORANTGM FOR: H. Denton, Director, Nuclear Reactor Regulation -

FR2H4: 0. Rass, Jr., Deputy Director, Division of Project Managemens, XPR
SUSJECT: | CONCERNS OF R, MCDERMOTT

References: . (1) Nots from D. Ross to 8. Mclermott of 5/3/79

(2) Note: R. McDermott %0 D. Ross (thru N. Haass and
0. Skovholt) of 5/14/7S

" (3) Memo W. Maass to D. Ross of 5/13/7¢
(4) Memo D, Skovholt to D. Ross of 5/15/7%

The references (1-4) (copies enclosed) contain a dialogue on a contrasticg
technical viewpoint. 1 believe that the a-d items on p. 7 of Ref. 2 have
been adequataly treated in our ongoing work on Ocaonee. In due course

I will ask Bob to review cur SER and see if he shares this view. B2ob's
m2nagament has camented. W. Haass believes we should reexamine the 20-min
HFl operation (as it might contribute to small LOCA probability) and the
RCS pump operation. . :

D. Skovholt agrees with m2lt's comuents. These will b2 reexamined on 5/17.

This momo and the four references shall be placed in the POR, in the docket
file for each of the five 224 utilities under orders.

.r
)|

—- 0. _F. Ross, Jr.,_ Deputy Ofrector.-- .- 2_

= o - ———

= EiS i e e = (y{s{on -of: Project-Managament = aas

—— — SN e oy T T et e e
——

+ Enclosuress T n 3R TN 2 | e vER : - e £
L
(Oconee, ANC-1, Rancho Seco, .

2ok % R, MeBermott - Docket Files Davis-Besse 1, Crystal River’
o S b e POR e
'\p’l.'::::lo . g gor?,::hﬂe” D. Ross Reading
3. Skovholt R. Reld NRR Rfading
R. Mattsen M. Fairtiie
. Case
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e May 8, 1979
., o ’
L

NOTE TO: 2. MclDermott
FROM: C. Ross, Jr.
SUBJECT: SAFETY ASSESSMENT OF CPESRATING B84 REACTORS

As you know, we are in the process of issuing confirmatory orders on

all operating B&W-designed reactors. These orders have scme conditions

to be met as a basis for continued operation, both shert-tarm and long-term.
The bases for these orders may be found either in the April 25 NRR status
report or in the generic 83W feedwater transient report (See R. Tedesco for

a copy).

Through your efforts in evaluating the responses to bulletins issued to
utilities using the 83W design, you have generatad several notes and memos
that relate to safety of continued or resumed operation of these plants.

As you know, we are developing information on Oconee based on your inputs
relative to shutdown or centinued operation. Ue are also parsuing the same
topics on other reactors. The topics include role and reliability of AFW;
respense to small breaks (including stuck-cpen PORV); natural circulation;
and transients which have the tendency to produce primary voiding.

The items covered in your several notes are, in my opinion, being addressad
by both the staff and the regulated industry. In all likelihood we will be
developing soon the besis for continued or resumed cperation for the 3&W
plants, for the short-term at least. However, as a .double check, what I
want you to de is to go over your memoranda, answer the following questions,
and then give me your opinion, in writing, as to whether (a) your concerns
are being addressed, and (b) whether the residual uncertainty is, in your
opinion, too great to continue or resume operation.

Let me emphasize tha it is your expert opinion that is being solicited, so
make this your individual effort. For the same reason it would not be
especially useful to state "Michelson has a cencern" (for example), unless
you believe no one else is aware of your referance. In the interest of
prompt resolution, try to have your report by Friday, May 11.

I re-read your memoranda to glean the topics; from them I got:

1. Performance of relief and safety valves under Z-é or 1iquid conditions.

2. Performance of HPI pumps for small brezk at Davis Zesse.

POOR RGINAL

7906270044



3. Reliability of AFW.

4. Core cooling in natural circulation; with or without vojds, with or
without AFW, with or without consaquential small break (PORY).

In order to be most useful to us you should use as 2n outline:

1. Statement of problem or concern.

2. Safety significance.

3. Your awareness of how it is being worked at NRC, and by whom.
4. Susceptibility to short-term resolution.

S. Your conclusion.

Let me emphasize that if there are other topics that I omittad, please
fill them in. This work should reflect vour own opinion, as ultimately

we must decide whather this is a differing professional viewpoint in the
sense of OFfice Letter No. 11. Also, since there are severil topics,

you should complete a summation to see if the cumulative effect is,

in your opinion, so burdensome as to preclude operaticn of some or all B&W
cesigned reactors even for a limited period.

Finally, you should re-read Office Letter No. 19 on 8card hotificatjon
to determine whether you have any additional duties in that connection.

You should regard this assignment as your nymber one priority, as the decision
cn Oconee is but a few days henca.

-

Submit your report to me through W. Haass and 0. Skovholt, whe will -each

be asked to commant or concur. N
S
U N
0. F. Ross, Jr. }////

Case
Boyd
Skovholt
Haass

. Mattson
Stello

POCR ORIGINAL
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SN ed 5 NUCLEAR REGULATORY COMMISSION
. R e WASHINGTON, 8. C. 20883
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NOTE TO: Denwood F. Ross, Deputy Director, " wiH -
Division of Project Management 2(‘&,{w PIS segalouiéy
A © Ress chotec
THRU: Donald J. Skovhol:, Assistant Director for Quality Assurance & cr_.;s'—'
Operaticns, Division of Project Management |
{
/"
Walter P. Haass, Chief, Quality Assurance Sranch,;7’1 (gﬁk .
Division of Project Management [~ 5 o
| Zadgl NP L
FROM: Robert J. McDermott, Quality Assurance 8ranch, S~
Oivision of Project Management
SUBJECT: SAFETY ASSZSSMENT OF OPERATING B&W REZACTORS

A. Introduction

This memorandum is in respocnse to your May 8, 1579 note! to me regarding

the safety assessment of B&W licensed reactors. Your note, I believe,

was prompted by notes dated April 23, 24, and 25, 1979 that I forwarded
‘ to 0. Eisenhut, DOR. This information was forwarded to D. Eisenhut

based upon discussions I had with you regarding safety concerns for the

continued operation of the licensed BaW reactors. As vou know, it was

at your directive that this information was channeled to 0. Eisennut, COR.

In attempting to respond to your May 8, 1379 w.note, I feel it is apprepriate
and useful to offer some background information and my perspectives which
follow:

1. Socn after the THMI-2 incident occurred (early April 1573) I was
verbally informed that [ was assigned to a task group which was
chaired by Steve Varga, OPM, established for the purpcse of .
evaluating licensee's responses to IE Bulletin 7905 (B&W
licensed facilities). I participated on that task fcrce for a
period of approximately two weeks. During this time period,

I and other members of the task group completed preliminary
evaluations of the licensee's responses to Sulletin 7205 and
a subsequent bulletin that was issued to holders of operating
licenses for B&W reactors (7905A). It was during this period
of time that, based on my individual review of the substance
of the responses coupled with my personal knowledge of the
technica] aspects of the 8&W reactors, my concern for the
continued safe operation of 3&H facilities began.
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2. My position relative to the continued use of nuclear power for both
the snort and long term, considering all alternate energy sources
currently available, is that it is necessary. This position is
predicated on the grounds that both tne censiruction and operation
of the facilities is conducted in a manner that pravides reasonable
dssurance for the health and safety of the public from nuclear risks.

t was in this spirit that [ utilized resources availadle toc me to
promptly identify items which I considered to be of potantial concern
to NRR management. My actions were also prompted by my preliminary
review of the bulletin responses, and my objective was to cbtain
informaticn I believed relevant to reaching a prompt decision regarding
the continued safe operation of licensed 384 reactors. My activity
was accomplished in the background of num2rous ongoing activities

within the NRC staff relating tr the TMI-2 event which I believed

or perceived to reprasent an enor.ous burden on top NRC management

and the staff in general. These numerous activities included special

requests and inguiries from members of the press, Congress, Commissioners,

the ACRS, staffing at the TMI site, support activities, etc.

3. My perception at the time the below listed information was being
developed was that the B&W licensed reactors would be permitted to
continue to operate (or restart and operate) for some extanded
period of time until management and staff resources could be made
available using the existing organizational structure and available
resources. [tems which [ considered to be important for immediate
consideration included:

a. A complete understanding of the design and operation of main
and auxiliary feedwater systams for all B&W licensed reactors
with the exception of TMI 1 & 2.

b. Mechanistic ways which pressurizer code safeties or power
operated relief valves could be actuated. My concern here
was related to failure to reseat that could result in small
breaks (steam or water side] that were below the lower
bounds of the B&W generic loss of coolant accident analysis.

Information supplied in the memos from R. McDermot: to D. Eisenhut dated
April 23 and 24, 1979 identified several potential prodlem areas with
duxiliary feedwater systems at B&W reactors. Of particular note and
concern was the fact that most of the reactors may not have enough
-installed auxiliary feedwater capacities (gpm) to satisfy the
assumptions used in the 8&W generic analysis? for small break loss of
coolant accidents (i.e., B&W assumes 300 gpm per steam generator with
auxiliary feedwater flow to each stezm zenerator in the small break
loss of ccoiant analysis). Additionaily, my initial review of th
information obtained from the licensess relating to the auxi)
feecwater systems was that in saveri! inszances for demand eve

2ssuming single active failures. PooR' uRIGluAl'
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requiring auxiliary feedwater,"operatsr acticn weuld be reguired to
initiate auxiliary feedwater flow. The-e also existed concern for

the auxiliary feedwater systems at all facilities except Davis 3esse |
regarding the interconnection of the auxiliary feedwater system with. the
integrated control system whereby injection of auxiliary feedwater into
the steam generator would be prevented by malfuncticns or failures
occurring within the integrated control system.

My initial review of information relating to mechanistic ways in

which pressurizer code safety valves or power operated relief valves

could open (i.e., system pressure reaching valve set points) disclosed
that there were several plant transients initiated by malfunctiocns or
failures in the secondary or balance of plant porticn of the facility that
would result in 1ifting of PORV or code safeties. Additionally, directives
included in IE Bulletin 7905A imposed requirements for the plant operator
to establish procedures to assure continued operation of the high pressure
coolant injection pumps for a 20-minute period. This latter fact,

coupled with the fact that there 2re several plant transients initiated

by secendary system malfunctions that would automatically stars Hpsi pumps
and my perception that some operators would explicitly follow the
prescription as outlined in the bulletin, heightened my concern because

[ was convinced that pressurizer code safety valves or PORV's would

open in considerably less time than 20 minutes. An added concern is

that available information obtained from the valve manufacturers for

the code safeties and relief valves was that they stressed that the

valves were only designed for steam service and that the effecis on the
valves from passing 2-phase or solid water through the valves were not
known. The above stated concerns are related again to the possibility

of creating small steam side or water side breaks that are smzller than
those addressed in B&W generic analysis.

8. Summary of Information Provided 4o Date on B&W Reactors

Several items of potential concern were contained in enclesures to my notes
to D. Eisenhut dated April 23, 24, and 25, 1979. A summary of each item
is.provided below.

April 23, 1979 note to D. Eisenhut - Subject: Information Applicable to
8&W Reactors. The ¢nclosure cont2ained seven items of potential concern as
listed below.

Item 1 - Summary of Possible Common Mode Failures of Auxiliary “eedwater
Svstems Qbserved in QOperating PWRs. (4/22/79)

This issue was highlighted for management attention because :here
have been at least seven reported 2vents whers common mess
failures have been reportad tc the NRC. It is my personal cpinion
that the common mode failures of auxiliary fesduater systens

éssuning single failure) PMR URIGINAL
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that have not been reported to the Commission weould be man
times the repcrted number. This is due in par:s, [ believe,

to the current wording of the technical specifications relating
to LCO's (for the auxiliary feedwater systems) and the wordinr
relating to the reperting requirements contained in the
technical specifications. It should be noted that six of the
seven common mode failures that hive been regorted to date
resulted from system interactions with systems that are normally
considered to be non-safety grade.

Available Information of Pressurizer Safety Valves for B84 Licensed
Reactors. (4/23/79)

This information was provided to management primarily for the reason
of identifying break area size that would result if a pressurizer
safety valve fully opened and failed to reclose. In all plants
reviewed (Crystal River, Arkansas 1, Rancho Seco, Ocone2 1-3, and
Davis-32sse 1) the equivalent brezk size area for a stuck open
safety valve would be significantly less than the smallest break
assumed in the B&W generic loss of Soolan: analysis. B&W's

smallest break assumption is .05 ft¢. This was and s of concern
becayse [ believe the break size at TMI-2 was also significantly
less than .05 fte,

Comments on Auxiliary Feedwater System Capacities. (4/22/73)

This information was provided for management's attention to highlignt
that four of the five plants reviewed (Crystal River 3, Rancho Seco,
Arkansas 1, and Davis-Besse)may not have the ‘capacity (gpm) equivalent
to that assumed in the B&W generic loss of coolant accident analysis.

Surmary of Avaiiable Information on Pressurizer Code Safeties. (4/22/7:

This information was provided to communicate my findings relating
to information obtained from the manufacturers of the pressurizer
code safety valves and their concerns related to 2-phase flow or
solid phase flow through the code safeties. Davis-Besse 1 code
safeties were supplied by Crosby Combany and Oresser supplied
safety valves for Oconee, Ranche Secs, Crystal River and ANO-1.
Crosby representatives have stated in our comnunications with
then that they believe that their vaives will sustain damage on
mixed (2-phase) flow or solid water flow. BSoth valve manufacturers
strassed that valves are only designed for steam service and that
tney believe some damace may result from 2-phase or solid water
flow through the valves. This item is of potantial concern if
Hpsi pumps are operated for a 20-minuta peried when 2-shase or
solid water flow may be passing througn thess valves..
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[tem 5 - Time for HPI to Lift Pressurizer Code Safeties. (4/23/79)

This information was provided to indicats if the bulletin directive
(7903A) was followed explicitly (i.e., if Hpsi pumgs staried auto-
matically, the operators should allow continusd operation for a
minimum of 20 minutes), it would t= 1ikely or probable tnat the
pressurizer code safeties would lift in significantly less time
than 20 minutes and that the possibility exists for mixed (2-phase)
or solid water flow through the valves. See Item 4 above for
potential safety concerns.

[tems 6 and 7 - Comments on Oconee Feedwater Systems and Rancho Seco Fesdwater
Systems. (4/22/79)

This information was provided to identify potential areas of concern
relating to the reliability of feedwater systems at Occnee and Rancho
Seco. The summary provided in each of these docume1ts hichlighted
several areas of potential concern relating to the relizbility of
these systems. This information was alsc provide¢ to assure that
management was aware o7 the assumptions relating the auxiliary
feedwater flow rates that were utilized by B8&W in their generic

LOCA analysis.

. April 24, 1979 note to 0. Eisenhut - Subject: Additional Information
Apolicable to B&W Reactors. The enclosure contained thres items of pctential
concern as listed below.

Y/ & ‘

Item 1 - Comments on Arkansas Unit No, 1 Feedwater Systems. (4/24/79)

This information was provided to identify potential areas of concern
relating to the reliability of feedwater systems at Arkansas‘Unit

No. 1. The summary provided in the document highli~hted several

are2s of potential concern relating to the reliability of this system.

ten 2 - Comments on Davis-Besse Unit No. 1 Feedwater Systems. (4/24/7%)
This information was provided to identify potential areas of concern
relating to the reliability of feedwater cystems at Davis-3esse Unit
No. 1. The summary provided in the document hignlighted several
areas of potential concern relating to the reliability of this syste-.

[tem 3 - Comments on Crvstal River Feedwater Systems. (4/23/79)

Tnis information was provided to identify potential areas of concern

relating to the reliability of faedwater systsms at Crystz1 River

The summary provided in the document hicnlighted several zrezs of
ystam,

‘ concern relating to the reliability of this s




April 24, 1979 note to D. Eisenhut - Subject: Additiomal Information ‘
Applicable to B&W Reacters. The enclosure contained one itam of potantial
concern as identified below.

Item 1 - Calcylation of Time For Makeup Pumps to Lift Pressurizer Safeties
for Davis-Sesse. (4/24/79)

This informaticn was provided because of the unigue aszects of the
Davis-Besse 1 high pressure coolant injection system designed to
mitigate small breaks in the reactor coolant system. B2ased on my
~eview of the kpsi system design of this facility (i.e., low head
Hpsi pumos ~~ 1650 psig shutoff head), the only mechanistic way

to open to code safeties would be to operate the makaud pumps
(these are not Hpsi pumps but the ncrmal makeup dumps with a

high shutoff head of 2774 psig.).

April 25, 1979 note to D. Eisenhut - Subject: Additional Information
Applicable to B&w Reactors. The enclosure contained two items of potential
concern as listed below.

Item 1 - Effective 8reak Size Ca'culations for TMI-2. (4/25/79)
This information was provided to assure that management was informed
that the best estimate break size area for the ™I-2 event .as
0.00729 ft¢, which is below the range of break size analyzed by B&K.
[tem 2 - Comparison of Davis-8esse 1 ECCS to Other 384 Licensad ®lants. (472577 =,

This information was provided to assure that management was informed

of the unique characteristics of the Davis-Besse | £CCS design.
Conclusions
Your note to me dated May 8, 1979 regarding the safety assessment of S&W
operating reactors requested that I answer the following two questions and
to identify any other areas of potential concern [ had:
A. Whether my concerns are being addressed by the staff, and

8. Whether the residual uncertainty is, in my opinion, too great to resume
operation.

[n response to Item A, [ believe that the staff is reviewing all of
of potential concern identified to date by me in my notes to D. Ei

dated April 23, 24, and 25, 1979. That seid, however, [ have no e
knowledge of the status of all the conclusions reiched by the staf

my ftems of potential concern.
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In regarcs to Item B8 above, my perscnal cpinions are as follows:
Currently licensed BaW facilities should be shutdown or remain shutdown
until,

2. An analysis for eacn facility has been submittad and reviewed by the
staff that shows conclusively that the core can be adecuately cocled
by matural circulation. Analysis should include evaluation of natural
circulation with only one c¢aclant loep in service and confirmatary
testing should be ennducted.

b. An analysis for each facility has been submitted and raviewed by the
staff of small break loss of coolant accidenszs that is consistent with
the capebiiities of the emergency corz cooling ane auxiliary fesdwater
systems (as-built).

C. Each licensee has proposed and the staff nas reviewed design modifications
that will substantially improve the reliability and automatic availability
of auxiliary feedwater systems above the existing levels. This item is
not applicable to Davis-3esse 1. .

d. Current directives which have been issued Dy the staff have been reviewed
to assess the licensees' perception of the directives, the procedural
implementation of the directives, and the anticipated operator response
L0 anticipated operational occurrences in response to these procedures.
The techaical basis for the actions required by the directives, particularly,
continued running of Hpsi and reactor ccolant system pumps, should be
provided to the owners-operators of the 3&W facilities.

[n summary, [ believe that the above items are those that are, in my opinion,

necessary and sufficient to provide reasonable assurance for the protection of

the hezlth and safety of the public from nuclezr risk for the short-term (Asd

menths) until longer term corrective actions can be taken. This conclusion is

tased on my current understanding of B&W power piant designs tha: ! reviewed and |
my concern that the continued use of nuclear power as a naticnal energy source ’
may be precluded if another TMI-2 incident were %o occur.

24t Ul

Robert Jgjﬁccermot:
Quality Assurances Branch
Oivision of Project Managanent

POOR ORIGINAL

SOy O

“ie AN 20 "y I

Lo )
LN



. UNITED STATES

.. s
T =& NUCLEAR REGULATCRY COMMISSICON
- g, £ WASHINGTON, O. C. 20555
S " - -4 - ~
Narery I MAY 15 1878
*» -
.".C

MEMORANDOUM FCR: Denwood F. Ross, Deouty Directior

il
=)

w
g.j
m
()
-1

Division of Project Management

Walter P. Haass, Chief, Quality Assurance 8ranch,
Division of Project Management

COMMENTS ON R. MCOERMOTT'S RESPONSE TO YOUR NOTE OF
MAY 8, 1979

. have reviewed 30b> Mclermott's respense of May 14, 197§ to vour ncte of May 8,

1979, as surmarized in the conclusions on page 7, and have the following

|

corments:

Generally, I do not agree that the items, identified in the conclusions for
completion prior to restart of the B&W plants, need to be accomplished within
that time frame as qualified in comments 2 and 3 belew. I do find one ex-
ception as noted in comment 4. [ believe that, while the items identified
should be considered in the overall assessment of the adequacy of the B&W
plants with regard to safety, they are more appropriate for consideration
under the long-term program as defined on page 7 of the Comission's Order
to Duke Power Campany. My rationale for this belief is that the staff has
already developed, in my view, an acceptable progran for the st-rt-term,

as described in the Comission Order (Section IV) and as required in the
bulletins, that addresses the corrections necassary Lo provide the assurancs
that secondary system events are highly unlikely to result in a repeat of
the TMI-2 accident. I believe the successful completion of the short-term
program to be sufficient to permit restart of the 3&W plants. The long-
term progran apcears to be a satisfactory approach to treating related
problem areas that are important but of a less significant nature.

I note, however, that it is not obvious to me that the itams identified in
the McDermoti response are included in the long-tarm program. This needs

to be reviewed by the appropriate technical personnel.

[tem 5 in the conciusions of the McDermott response ippears to be largely

similar to item (1)(d) (Section IV, page 11) of the Commission Order.

This needs to be reviewed by the appropriate technical perscnnel.

[tem ¢ in the conclusions of the McDermot: response dgpears to te ilargely

similar to, or at least duplicative of %0 scme extzn:, iten (1) {including
all its parts except d) of the Commission Order (Section IV, pazes 2-12).

This needs to Se reviewed by the appropriate techniczl personnel.

& & in the conclusions of the Mclern
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Calculaticns performed by Den Beckham (Neote to 0. Eisennut from R. McDermott,
item 5, dated 4/23/79) indicate that the code safety valve will lift undger
these conditions. Speculation is that the valve will then pass water or a
water/steam mixture potentially causing damage to the valve to the exient

it may not reseat when system pressure 4drops. This may have haggened at
TMI-2 effectively resulting in 2 small breek less-of-coolant accident.
Therefors, [ believe that the technical basis fer the staff-directed

20 minute KFI pump operation nesds 20 be re-evaluated by cur technical
persannel prior to restart.

A similar re-evaluation may be necessary of the staff re
continued RCS pump operation without any apparent restricti
concerned that such an operating directive could possibly exacerdate an
already poor situation.

Based on the ibove comments, I have not concurred in Bob McDermott's resgonse to
your note. However, as noted in several places above, the concerns 2xpressed, as
well as the information developed, the calculations performed, and the evaluaticns
that resulted, should be brought to the attention of the appror e technical
stafi members for further consideration.

(VS e

Walter P. Haass, Chief
Quality Assurance Branch .
Divisicn of Project Manacement

¢cc: R. Boyd
D. Skovholt
R. McDermott
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’ May 15, 1979
MEMORANDUM FCR: . F. Ross, Jr., Deputy Dirsctor, Division of Project
fanagamant, NRR
FROM: Oenald J. Skovholt, Assistant Director for Qualitly
Assurance and QOperations, CPM
SUBJECT: . COMYENTS REGARDING R. MCDEAMOTT MEMD

I have reviewed the memorandum from R. Mclermott dated May 14, 1979 r2garding
the safety assessmant of B&W reactors.

As noted by Mr. McCermott, the work by him that led to his concerns was per-
formed during the pariod that he was assigned to a bulletin-review task force.
I noted that he performed his work with a high cegree of diligence but, since
this assignment is not related to responsibilities of my office, I have not
performed the in-depth technical review that would be necessary to corroborate
each point. However, I do offer the following comments regarding the concerns
and conclusicns in Mr. McDermott's report.

1. 1 believe that these concerns reflect vaiid questicns that have resulted
from consideration of the TMI-2 incident and appropriate staff investi-
gation is warranted to resolve them.

2. I believe that these concerns are known to, and are being addressed by,
the approoriate staff organizational units respcasibie for their investi-
gation. [ note that Mr. McDermott also believes that they ars being
reviewed although he indicates that he dzes not have current knowledge of
the status of all the conclusions reached. Likewise, ! do not continually

.have, or need to have, current knowledge of develoomsnts in all staff
review areas; however, [ have no reason %o question the ability of the
assigned staff to perform these functions.

3. With regard to Mr. McCermott's opinions concerning the need to keep all

BSW reactors shutdewn until 2 number of znalyses ind modifications are
performed, I do not find a cenvincing baiis %o suspert this action 2s

- POOR ORIGINAL
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ucqa.d J :ngvﬁOI t» Assistant Diractor
. .rqr.Que‘1:y Assura "ca énd Qperations
Oivision of Project Mznacezment
cc: R. S. Boyd
W. P. Haass
R. J. McDermott
.
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Operators - The current situation with regard to operator capabilities is (ot

good. Operators had a keener sense of awareness 15-20 years ago. Parameters
were closely monitored to keep things on track - there was more concern as to
potential problems when things were not on track and actual plant status was
Settar known. The basic philosophy developed over the years is that plants are
designed so that they will return into some stable condition following a transient.
Nperators have been convinced of this philosophy through training approach and
have become overconfident. Many operators cannot explain effects of jumpers,
clearances etc. on system response. We have contributed to the operator problem
by our approach of extensive QA, check lists. As a result they are further con-
vinced that nothing can go wrong if procedures are followed. In reality many
emergency procedures are inadequate. In addition, we provide edicts without
bases and without participation on the part of the ope}ators. All of the above

have resulted in a complacent attitude which applies to maintenance as well as

POOR ORIGINAL

In addition - the training has been deficient. It follows along the classic

operators.

accident lines and does not prepare the operator for the unexpected,

Maintenance - The attitude problems discussed above for operators also apply to
maintenance. There are many instances of equipment being out of service too long -
both safety related and non-safety related components - both in violation of Tech.
Specs. and because Tech. Snmecs. are tco lenient. Examples of problems - (a)

1S] references Section X! which gives 96 hours to interpret test results - this

can be added to the 72 hours permissible out of service to give a total of a week -



b) the Tech. Specs. give 72 hours and scme utilities utilize the full 72 hours

rather than going full out to return the equipment to service as soon as possible
(gvertime vs. dayshift consideration).
Imorovement - No easy solution is seen for the operator problam. The following

jtems were presented as tending to alleviate the pr lem,

Improve training (depth and scope for operators and maintenance personnel).

- Attempt to obtain more operational input for control board and system design.

- Improve selection of parameters presented to operators and manner of display-
ing the information. |

- Encourage utility management to attempt to improve such things as; merale,

working conditions, attitude toward both operations and maintenance, communi-

cation, and plant status awareness.

Details of Concerns (B&W Plants)

Heat Sink - The 0TSG causes rapid effects on parameters during transients or iy
trips e.g., pressurizer level changes are magnified vs. W or CE design. There

is concern that this plant was licensed with this size pressurizer since many
sransients have given us either OTSG or pressurizer in a nearly dry condition.

It is difficult to return to a stable condition following a transient - partic-

ularly the lnss of feedwater transient. Accident analysis should be reevaluated

in light of knowledge gained from the TMI event. POUR URIGINAl

There is a lack of OTSG level trips - the design was apparently based on fast
recovery following secondary transients, and the primary system design lacks

the capability to handle these transients under certain conditions.




it is recommended that Ui: vel larger pressurizer and upgradad
A

auxiliary feedwater (AFW) systams in light of the low mass and unreliable

heat sink (OTSG) be provided.

AFW Systems

As stated under Heat Sink, above, he recommends upgrading the existing AFW
systems to meet current requirements. There are general problems with lack
of recdundant flow paths, and pumps and poor indications of system operability.
Some specific problems were listed based on familiarity with the Crystal River
(CR) plant. CR has one auto steam driven nump and one manual electric driven
sump. Surveillance procedures on the electric pump negate auto start of steam
pump - the electric pump cannot be carried on the diesels unless other safety
ralated loads are shed - if the motor driven pump has replaced cperation of
the steam driven pump the steam driven pump will no longer start on auto if we

lose the motor driven pump.

At Oconee there is only one AFW system per unit - manual valving is regqu.red to

align cross ties.

At ANC-1 the design includes a recirculaticon valve which must open to prevent

overpressurization of AFW system under no-flow conditions.

At CR a break anywhere in the 6" startup feed line causes less of all emergency

POOR ORIGINAL

feadwater.




.‘I' to isola

At CR the steam break isolation matrix sses all valves (including emergency)

cr

e affe

oW

ted OTSG on

&

ow pressure. However, without appropriate check

=

’
valves it appears that you could isolats both OTSG's thereby ~equiring manual

w

sperations to supply emergency feedwater after determining which OTSG had the

break.

There is no annunciation on unavailability of pumpos or valves not in pesition.
There is no emergency flow indication. It 1s recommended that AFW systems

receive same treatment with regard to status indications as ECCS.

Natural Ciruclation

Natural circulation capabilities a- well as procedures and the need for actual

testing should be reevaluated. de should not be relying on isolated tests.

e ———

The capability of going into natural circulation with voids in the system
chould be evaluated. He thinks that there is a high probability of void

existence as a result of the low pressure for HP1 actuation (close to saturation).

Review interface with ICS which prograss a higher level with no RC?'s to enhance

natural circuylation.

ICS Interface with FW

The ICS in not designed as a safety related system but appears to be controlling
a safety related system. In some designs it has only & single power supply - in
others it requires a manual changeover to an alternate power supply. Westinghouse
includes trips on many of the functions covered by the ICS therefore they can get

away with a non-safety grade design. The 3&W ICS should be upgraded.



QRV

The Bulletin requirements in the area of lower scram settings, increased PORV

1ift pressures and reactor trip on turbine trip alleviate some of the concerns

with the 544 PORY.

The 344 PORV type provides poor position indication (PI) to cperator - only

indication is energization of solenoid which is indirect at dest. Several
years ago it was determined that no PI was available and that loss of power
caused the valve to fail open. Thi; led to current PI but some PCRV block
valves do not have Class IE power supply. There is a history of valve failures

and he is of the opinicn that the valve should be redesigned. The B&W valve

was never qualified to pass water and function properly.

The Westinghouse PORV is air cperated with direct PI Timit switches on valve

trivel.

HP1

Initiation point is too close to saturation. The capacity of HPI to remove
decay heat (without heat sink) is questioned. The staff should relock at
cooling capacity and reevaluate procedures which call for the operator to
throttle flow. All procedures calling for operator to throttle a core cooling

flow should be reviewed.




Level-Prassurizer & 0TSG

Should Yook at 8&W plants for trips based on OTSG level. Westinghouse has
';avera) trips - lavel - mismatch etc. 3&W has no trip on pressurizer level.

estinghouse has a high level trip. There appears to be an incensistency in

27

the review of these designs.

Recommends the addition of trips for the 884 plants in addition to upgrading

the level instrumentation to safety grade on both pressurizer and 0TSG.
The FW trip is not always effective - in some cases the FW pump is set back
to minimum speed. This results in no real feed flow but dces not give reactor

or turbine trip.

Reactor Coolant System Instrumentation

Existing instrumentation is not properly placed on RCS to give cperator the

information needed to assess his problem.

when bubble formed (TMI-2) pressure and temperature indicatad subcooling,
therefore, TH is not providing proper indication of the upper plenum temperature

or there is a lag time.

Should have instrumentation in highest system points to evaluate natural circu-

lation performance.

No plants - 3%W, Westinghouse or Combustion Engineering (except for some older

plants) have upper head temperatures.

The types of installed instruments must be reliable under voided conditions.

westinghouse Tave may be very inaccurate if correct bypass flow is not available.



.: enough numan enginesring or operations input has gone into the design and
1

avout of the contrel board.

Control bSoards have not been designed to permit effective cperation under a

transient condition.

Kay parameters should be identified for voiding or LOCA situations. These

parameters should be grouped in a display configuration so that they are

3

eadily apparent to the operator.

H7 Recombiners

C2 does not have a recombiner - they rely on purge which is totally inadequate.

‘s a result of TMI-2 we need to take another look at containments from the
standpoint of dead ended volumes etc. in order to prevent local buildup of

explosive mixtures.

Gaseous venting from the RCS has not been a concern in the past but obviously
needs thought now. One possible design approach is the installation of vents
from RCS high points to the pressurizer gas space with controlled bleed from

that point.

Containment Isolation

11 vendors have unique problems. Most B&W plants use only a containment

press.re signal which is not satisfactory.
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ation of lines not sssantial %o core cooling on Safety

.ﬁjec:icns. Thinks this is a vague requirement and doesn't reccmmend that

we isolate RCP cooling water, cooling to rod drive moters or cooling to ventil-
ation system coclers. We should keep them available until a containment pressure
signal isolated them - don't isolate or safety injection - keep cooling water

available to the containment.

fnother potential isolation problem is anplicable to St. Lucie 2 where HPI pumps
1 1 4 2 - & * 1 h - th ,H

don't inject at normal system pressure. Isalating normal charging path couic

then result in no injection at higher pressures.

waste Disposal

The tankage and waste processing has been inadequatas for years. Not enough

.a::en:ion has been paid to the waste disposal systems - in many cases these

systems were field designed and installed. Have always given a lot of problems
with regard to operator exposure and accessability. Most 1i{censees have run

sorderline on waste disposal capability.

TMI-2 has only highlighted this existing problem.

Jne cump pump contaminated a whole building. Why deces the design include a line
from the containment building sump to the auxiliary building sump? This exists

on saveral plants.

cantrols are generally located in a part of the building with difficult access

.ard <371 events have resulted in serious inaccessability.



gulletin Comments Sased on Plant Visits

ahat is interpretation of running RCP? Coes it mean run to destruction? Is
vendor sure the pump can operate in a steam environment? OQObviously nsed to
consider requirement to have pumps availablie during recovery phase of any

accident.

Why run HPI for 20 minutes? The suocooling criterion appears to be the important

concern.,

General concern - unless the operators are aware of our bases for some of these

edicts we can't expect to get their cooperation.
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MEMORANDUM FO The Files
FROM: R. L. Tedesco
SUBJECT: WESTINGHOUSE ACTION ON TMI-2 INCIDENT

In a telecon held on April 10,

1579, Tom Ancerson described various

actions that were be\ng rﬂC“::*ﬂ#=c to the owners of W F‘?s conceraing
the TM1-2 incident. Incluced was one of particular signif cance that
deals with SI resulting from coincident signals of Low 7r: ’**s;.r zar

f ‘k; I'l Su-‘-:—.-'\ ‘”‘:‘

level and » pressure.. [ have enclosed a copy OF

{ndicates that SI may n2ed to be ~="*a11y initiated for

events because of uncartain le

Enclosure:
As stated

G. Case
Scitrcedar
Eisenhut
Check o~
Lainas
Moseley (IAE)
Mazetis

Davis

F. Ross

cc:

OoOHOZOHOVMOoO™Mm
-

?907020 (31

vel indication in the pressurizer.
This action is applicable to the cperat ing W-PdR.

P Quse

R. L. Tedesco

POOR ORIGINAL
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Yawory Commiission

FRO.A: Thormagc M, And2rson, Munager
}‘u:!car Sitety Deprutment

clear Techaolery Division
Vloatx ighoute Elcctric Corporation

SU.NECT: Telceon of April 10, 1979

As dizcusend with you on the {elephore this morning, T an attaclhing a copy of tns

{elephonz notification which was mad
or<rating rlout customers haviug

Saturday, April 7, 1978, e to all Westinglwuze

colpcident pressurizer pe* 3cure and prossavizer

level safetly injection initiation,

.‘.‘.’rlt',cr: follewup notification is in the proceus of L2ing carvied cut.

Similac wrx' an
»
nolitication will 2luo 2 provided, 2s

applicable, to those utililies k

aving nlants
. - e
uner ceusiruction.

' /).-l» il
APPACVED: f 2.

'1. M. A.‘.c.zrsun, Menwrer
ifi.clear Safety Department .
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‘:‘ A2 i your pepncsentatives ir tody mitel:ings of Lpctl 5, 1979 tore new diu
tunliceticns ¢f the Tarce Mile 1s1and incicent, y<2 shouldd '.:1':'J"\.‘ 1t
',-(».;r aperotors are tmmediately picvicen ith adZditional injormation and
1netructions now to rely upon prcssurizer leval alone, lut te also eranine

;r*.",Su.'izer pressure end othar nlan. parametes tndlcations in evaluiting
plant conditions tn the ¢vent a transient ocLurs. Your plant rcguires
¢olnciuent lm-.'.;:rps-_,uri:cr pressurc (Pp) and low pressurizer level (Lp) '

tn order Lo actuale safety {njection. Preliminury enxlyses of a3 smmall break

m tha pressurizer indicate: that L 1ay hang up while Pp continues {0

o!c:::ba:se. Westinghcouse ctrongly x_—e-’-“o’.?«;v-.n-v;s-icx‘n diute cctlicne 10 instirust

your oparators that P ahould be rannitered carefully aiony with o ler impeitanmt
informaticn, In partic ular, if P_drops below the sefety tnjection (:itiaz'i-aﬁ

scipoint for your plant, safetly injection should be r.-:enually tnitiated. .-\;'.
an’..d\:icnal inferination bacomes availatle, we wr{]] communtcate further with

vou regarding this matter, We ask that you keep @ informed regarcing ¢haags

‘Et you dezin a"'*nf‘pnat'- as a resnlt of yeur review. This is consistent i
“he recoranendation made at our Thursday, April 5, )°79 raceting in Mo ‘r-evil':::
a'xd is being reiterated here to insure that approjpriate aclion is teken guickly.
o """"r“ %\/3"10 . E : . .
brvaina b etk :
S ':« s el Wl Altannas ¥ Nede o snomet
- A . e L". S 145 {'.":tk C SLOLN ) ’:-hu.“ul ‘-'— .\.‘ it FRANg N

. . : .- ’ -A ’ . o P . -—
p -~ ) PR L L PR R . L/_ /\L&&nbwk LY ,\L Gl Eie™ *‘-\ Q -
. . o ! ¢ » .

‘ g ;!,:.:,IAM - !;1/‘:!\ Lo NN M "\*b"‘"‘*f't"\ ;
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'SCBJECT: MEMO. DEYOUNG TO DENTON "PRECURSOR EVENT IN A FOREIGN

REACTOR" DATED 7/24/79

The subject memo (enclosed) asks four questions plus asks for all
relevant information currently available. I have made the follcwing

arrangements:

a. I will answer questions one and two; most of the discussion
will be contained in our generic W report. I will send
the foreign report to DeYoung.

b. Moseley, 1E, will handle the part 21 question, and answer
question 3.

c. Faulkner, IP, will answer question 4.

LS
The subject memu does not accurately represent W plants as currently

configured. Paragraph 3 of Bulletin 79-06A (April 13, 1979) required
that the low pressurizer level logic be kept in the tripped condition.
No one else used coincidence logic.

We arr. in the process of distributing the report to the industry; see

the Enclosure from H. Faulkner.
(1 -
! WQM?

MEMORANDUM FOR: E. Case, Deputy Director, 0ffice of Nuclear Reactor Regulation

D. Ross, Jr., Deputy Director, Division of Project Management

Enclosures: . D. F. Ross, Jr., Deputy Director

As stated y///
cc: . DeYoung

T=Z-42

. Faulkner

Division of Project Management

" Woseley | P“““ “‘\\“\“M-
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Jb. & J July 24, 1973
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WED Fvas A.A;»;/:f Al Akbz“‘/‘-—'

MEMORANDUM FOR: Harold R. Denton, Director, Office of Nuclear
Reactor Regulation :

FROM: Richard DeYoung..Oeputy Staff Dire:tor
' NRC/TMI Special Inquiry Group

SUBJECT: : PRECURSOR EVENT IN A FOREIGN REACTOR

’ We understand that in 1974 a srall LOCA occurred at a foreign reactor
' that is very similar to the T™™MI incident. During the course of the
incident steam formed in the RCS hot leg causing pressurizer level to
rise while RCS pressure continued to decrease. This void formation
caused pressurizer level to increase despite the fact that primary
coolant was still being released from the system., The protective
system in this design, which s similar to many U.S. reactors, required
low pressurizer level and low RCS pressure for safety injection to be
automatically fnitfated. T..s combination of coincident initiating
signals and increasing pressurizer leve) Caused the faflure of safety
. injection to fnitiate while a small LCCA was occurring. Since many
U.S. reactors have. the same coincident Togic for.{nitiating safety
injection, they are susceptible to the same problem. In addition, 1f
the ECCS system could be deceived by this transient and its effect on
pressurizer level, then operators of plants with other designs could
have been confused by the pressurizer level indication that resulted

from this transient.

Despite the significance and relevance of this fncident to U.S.
NRC by the
vendor involved. 10 CFR Part 2] and Section 206 of the Energy Reorganization
Act of 1974 require the reporting of defects and noncompliances to the NRC.
We understand that {ndividuals subject to Part 21 need to report fai{lures

or defects in foreign reactors that could create a substantial safety “
hazard in facilities and activities in the United States. Based on the b b ¥
insights resulting from the T™I accident, it would appear that this . ol
incident should have been reported by the vendor following the TMI accident. . o

to our knowledge this incident has never been reported to the

We request that all relevant information currently available to NRR con- L
cerning this event be forwarded to us as soon as possible. This i1aformation

should include as a minimum*
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. Harold R. Denton 2 July 24, 1973

1. A description of who within the NRC becahe aware of this
event, by wh*t means was knowledge of this event formally

or informally received by the NRC, and when was knowledge
of the event acquired.

" 2. A discussion of the basis for any decisions that have been
: made concerning the safety significance of this event and
its applicability to domestic reactors.

3. A discussion of the regulatory requirements associated with
the reporting of this event to the NRC by the vendor both
after and prior to the TMI accident.

4. A discussion of the basis for ény decisions to release to
the public information associated with this event.

We request that we be kept 1nforned of the status and eventual reso]ution
of this matter. ‘

. Richard DeYoung

Deputy Staff Director
NRC/TMI Special Inquiry Group
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MEMCRANDUM FOR: D. F. Ross, Deputy Director
Division of Project Management, NRR

FROM: Howard J. Faulkner
; Research Agreements Coordinator
Office of International Programs

SUBJECT: AGREEMENT OF CONFIDENTIALITY FOR FOREIGN REPORTS

NRC has received permission to pass the two reports, Technical Report on
Besnau Unit One Incident of August 20, 1974: TG-1 Trip/Reactor Trip/
Safety Injection Actuation and Report on Special Event Number 74-13,

Trip TG-1/Reactor Trin/SE (Safety Injection) Trip, to Westinghouse, EPRI,
and NRC licensees and contractors in connection with their activities in
light of the TMI-2 accident. Accordingly, a draft letter and agreement
of confidentiality are attached for your use. Both of these documents
have been reviewed and cleared by ELD.

‘ I will forward the reports for EPRI directly to Mr. Edward Zebroski. You
are authorized to-transmit these documents to other appropriate parties
in the above listed categories.

Please send the signeu agreements of confidentiality to E]ZZ:;our records.
'\ LU f\f\‘\\\______

Howard J.| Faulkner
Research/Agreements Coordinator
Office of International Programs

Attachments:
1. Draft Letter
2. Agreement of Confidentiality



DRAFT
HJF :ech
7/23/79

Dear Mr.

The attached foreign reports are provided to you in confidence for use in your
reactor evaluations in light of the Three Mile Island Unit 2 accident. Please
have an authorized official of your firm sign the attached agreement cof
confidentiality and return it to me. If, for any reason, your firm declines to
sign the agreement of confidentiality, access to the information contained in
these reports is not authorized to your firm. If this situation develops, return

the forcign reports to me immediately.

If you should have any questions regarding this action, please contact

Mr. Howard Faulkner at 301-492-7788.

‘ Sincerely,

Denwood F. Ross

Deputy Director

Division of Project Management

Of fice of Nuclear Reactor Regulation

Attachment: T

1. Technical Report on Besnau Unit One Incident of August 20, 1974:
16-1 Trip/Reactor Trip/Safety Injection Actuation

2. Report on Special Event Number 74-13, Trip TG-1/Peactor Trip/SE (Safety
Injection) Trip
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AGREEMENT OF CONFIDENTIALITY WITH THE NRC

T
The reports, Technical Report on Begnau Unit One Incident of August 20, 1974:
16-1 Trip/Reactor Trip/Safety Injection Actuation and Report on Special Event
Number 74-13, Trip TG-1/Reactor Trip/SE (Safety Injection) Trip, are provided
. for the use of your organization in your review, evaluation, and assessment
_of nuclear reactors in light of the accident at Three Mile Island Unit 2.
These reports are being provided under the following conditions:

1.

The reports can be transferrad from the KPC to appropriate NRC licensees,
contractors, the Westinghouse Electric Corporation, and the Nuclear Safety
Analysis Center of EPRI. o Luitu4€~“1

The reports will only be transferred, disseminated, disciosed or otherwise
communicated, in whole or in part, to persons or organizations involved in
the above task.

The information contained in the reports will not be used directly,
indirectly, or otherwise, except as may be necessary to accomplish the
task.

Information contained in the reports may be discussed and communicated
between the recipients, but only in connection with the specified task.

The reports will not be duplicated or transferred in whole or in part, by
the recipients.

The report will be destroyed at the completion of the task; this action
will be certified in writing to the NRC.

A1l of the above conditions shall be made a part of any transfe- permitted
under (2) above.

Signature

Title

Firm or Organization




