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BROCEEDINGS

CHAIRMAN KEMENY: Will the meeting [lease come to

order.

I am happy to see that all members of the Presiden- g
tial Commission are present and this is the opening of the
fourth set of public hearings by the Presidential Commission. J
A fifth and sixth sets of hearings will occur in August and th;
dates of those have already been announced.

What we will be trying to do in these three sets of
hearings is to present the connected pieces of evidence on |
various subjects and, therefore, have fairly homocgenous gtoup-é
ings. We will try at each hearing to have one, two or three f

1

|
major topics brought out that relate to groups of individuals.
|

The order of the three hearings is somewhat acciden-!

tal and it is an accident that we happen to have witnesses from

|
|

a single company at this particular hearing.

This week, the three half days of hearings will deali
with the witnesses from the Babcock and Wilcox Company.

As you will recall at our last open hearings, we
had a number of witnesses from the managing utility. Babcock |
and Wilcox are the vendors of the nuclear steam system for
TMI-2 and they plavyeu a role in the training of operators.

We expect to hear witnesses today, tomorrow and the

day after tomorrow roughly from 10 to 2:00 A. M. Unlike our --

sorry. I guess I am thinking of scme previous weaeolings of
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this commission. We are planning it from 10 to 2:00 P. M., but
Lf we go as we did at one previous hearing, maybe 10 to 2:00
A. M. is a better prediction. ;

Unlike our previous hearings, all the witness2s
have been deposed by our legal staff and we will turn to our
legal staff in each case to bring out the highlights of those
depositions.

Will chief counsel please swear in the first witness?

MR. GORINSON: Mr. Kelly, will you raise your right
arm, please?

Do you sclemnly swear that the testimony that you
are about to give is the truth, the whole truth and nothing
but the truth, so help you God?

MR, KELLY: I do.

CHAIRMAN KEMENY: Will you please state for the
record your full name and you~ position within the company?

MR. KELLY: My name is Joseph Jchn Kelly, Jr. I am
in the Plant Integration Unit of Babcoeck and Wilcox Company.

CHAIRMAN KEMENY: Thank you.

Chief counsel.

MR, CORINSON: Thank you, Mr., Chairman.

Mr. Kelly, the Plant Integration Unit is part of
the Design Section. 1Is that correct?

MR, KELLY: That is correct.

MR. GCRINSCN: And that Design Section is also part

W e



Bowens Reportng Company

18

19

20

21

22

24

25

of the Engineering Department at Babcock and Wilcox.

MR. KELLY: Correct.

MR. GORINSON: Could you please explain for the
Commission what the responsibilities of the Plant Integration
Unit are?

MR, KELLY: We are given various assignments toc . ake
s\re that the interfaces between various disciplines and set
portions of the design -=- we integrate the interfaces to make

,

sure that when the pieces are put together that they will fit.|
4R. GORINSON: Sc, that is where it all comes to-
getrher, in the Plant Integration Unit. Is that correct? ?
MR, KELLY: Yes.
MR. GORINSON: Could you explain your :esponsibiliti;s
as principal engineer, sir? |
MR, KELLY: I am in a subsroup of the Plant Intcgra-j
tion Unit, the Nuclear Steam Supply Systems Design Group. As
a member of that group, I take assignments as issued by my
supervisor.
MR. GORINSON: And who is your supervisor, sir?
MR, KELLY: Mr. Eric Swanson.
MR, GCRINSON: Did you become awaras during 1977 of
the transient that tock Place at the Davis-Besse plant on
September 24, 19772
MR, KELLY: Yes.

MR, GORINSON: And when did You become aware of that?

e D
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MR, KELLY: I believe it was the day of the transion?

on the 24th.
MR. GORINSON: Could ;ou briefly describe that tran-

sient for us?

MR, KELLY: Davis-Besse was at a low power level.

|

l
The reactor was critical. They were dumping steam to the main

condenscor. The turbine was not on the line. They were about
7, 9 percent reactor power. When their steam and feedwater
rupture control system apparently sent an erroneous signal to
the starter feedwater valve, the valve went shut. When the
valve went shut, the one generator lost feedwater. The level
started to boil down. When the level got low enough, it
triggered, again, their steam and rupture control system to
shut the ma‘n steam isolation valves and main feedwater isola~
tion valves and that resulted in a complete loss of feedwater.
Pressure escalated and went up in the reactor coolant system.
Pressure on the level went up in the reactor coolant system.
Before they reached the high pressure trip point, the operator
manually tripped the reactor.

They did, during that pressure increase, lift the
electromatic relief valve that reached a set point. After the
reactor trip, pressure started downward. The electromatic
relief valve did not seat due to some =-- or stuck copen scme-

where along the line and the prassure continued to decrease.

They got down to the actuation set point of their safaty

A0y
'
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engineering system. It actuated and started high pressure

|
2 l injection. Pressurizer levels started to go up PLrimary pres~
sure was still going down. T[he operator throttled back on

4 i high pressure injection when the pressurizer level was going

Si up.

n
6} In a period of about twenty minutes from when the
7 ! reactor tripped, the incident started, they recognized that

8 the electromatic relief valve had stuck open. They shut the
9 : electromatic relief valve, block valve, and stopped that loss
10| of iaventory from the reactor coolant system.
| After another period of time, I believe, it must
12: have been thirty minutes, pressurizer levels startad to go
13 ; down again.

As a result of my investigation of that incident,
15 | I saw that during that period the pressure had gone down to
16 S saturation and you had boiling in your reactor cooclant loops
'7 | and that had caused the pressure increase. And what I was |
18 seeing now, after th rty minutes of the valve having shut the
19 electromatic relief valve, the level was collapsing again in
20 | the reactor coolant system and it had a decrease in pressurizef
21 | lavel.
The cperator restarted high pressure injection pumps
23 ang recovured pressurizer level again and he had a solid in-

24 ventory in the lcops. His reactor cooclant pumps were running.

Bowens Repontng Comgany
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going up. At that point, he again throttled haslk the high
pressure injection, brought the transient under control.

MR. GORINSON: So, in the Davis-Besse :ransient on’
September 24, 1977, there was . loss of feedwater. Is that
correct?

| MR, KELLY: It was initiated by a loss of feedwater.

MR. GORINSON: Private operator relief valve stuck
open? Or electromatic relief valve?

MR, KELLY: That was another event in that. ;

M . GORINSON: Rigat. but it stuck open during the
transient?

MR, KELLY: Yes, it dad.

MR. GOCRINSON: The pressurizer level was increasing
at a time luring that cransient while pressure was dec:easing.’
Is that correct? P

MR, KELLY: That is corruct.

MR. GORINSON: And the operator's relying on that
increasing pressurizer level siut off the HPI?

MR, KELLY: I don't remember whether they shut it
off or just throttled it back.

MR. GORINSCN: They just throttled it back but they
were relying on the increasing pressurizer level.

MR, KELLY: Yeah.

MR. GORINSON: And you just said that vou we. 2 sent

to Davis-Besse to investigate that event. Is that corract?
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MR. KELLY: Yes. That is correct,

MR, GORINSON: Is it standard operating procedure
at Babcock and Wilcox to go out and investigate a transient?

MR, KELLY: Joe Kelly, you mean?

MR. GCRINSON: Jce Kelly. i

MR, KELLY: I have investigated two. ;

MR. GORINSON: What two were those, sir?

MR.. KELLY: Davis-Besse and the one we were re-
ferring to and I was also sent on March 28, 1979 to invg.;igaté
the Three Mile Island Unit 2 incident. |

MR. GORINSON: Would it be fair to say that you we:e;
sent cut to investigate these two because they were unusual?

MR, KELLY: Yes.

MR. GORINSON: What made the Davis-Besse transient
unusual? ,

MR, KELLY: It was unusual in that it was complicated.
It was not a simple reactor trip, not a simple loss of feedwatér.
By the time I heard about it, they had known that the electro-;
matic relief valve had stuck open for some reason. They had
depressurized, had a partial cooldown of the plant. Because
it was complicated, it was not a simple transient. That is
why I was sent tc investigate it.

MR. GORINSON: How long did you stay at Davis-Besse,
Mr. Kelly?

MR, KELLY: Two days.

A D/
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MR. GORINSON: And when vou returned to Lynchburg,

did you make a presentation to Babcock and 'filcox personnel

on what had happened at Davis-Besse?

MR, KELLY: Yes, I did.

MR. GORINSON: To how many peonle did you make that

presentation?

MR. KELLY: The room was fairly crowded and I have
estimated about thirty.

MR. GORINSON: Was that a larger group than would
usually be present for a presentation on a transient?

MR. KELLY: I have nothing to compare it with. It
was the only one I have made.

MR. GORINSCN: Have you ever been in a group that
received a presentation of a transient?

MR, KELLY: No.

MR. GORINSON: Okay.

Could you tell us to the best of vour recollection
who was there at that meeting?

MR. KELLY: Don Montgomery was theres. Joe Lauer
was there. Bert Dunn, Bob Jones. Fred Weiss was making the
presentation with myself, Mr. MacMillan was thers for a per -
ticn of the time. My unit manager, Bruce Xarrasch, was thers.

MR. GORINSON: And at that meeting you gave a factual
Presentation of what had happened at Davis-Besse?

MR, KELLY: My assignment was to =y and detarmine
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the sequence of events going to transient and that is what I

presented:; the results of my investigation. .

MR. GORINSON: So, you told them at that meeting
that there had been a loss of feedwater and you told them that,
a pilot cperated relief valve stuck open.

MR, KELLY: Yes. ,

MR. GORINSON: And you told them that pressurizer
level had increased while pressure was decreasing.

MR. KELLY: VYes. ?

MR. GORINSON: And you also told them that the oper-;
ators had terminated the high pressure injection.

MR, KELLY: O maybe --

MR. GORINSON: Or throttled it back.

MR. KELLY: Yes.

MR. GORINSON: At that meeting did you give them
your opinion as to whether operator termination or throttling |
back of the high pressure injection was appropriate during the
Davis-Besse transient?

MR, KELLY: I don't remember giving an opinion like
that, no.

MR, GCRINSON: Did anycne ask for your opinion during
that meeting?

MR, KELLY: Not that I remember; not during the meet-
ing.

MR. GORINSON: After the meeting, did you get 1into
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a discussion with Bert Dunn?

MR. KELLY: Yes, I did.

MR. GORINSON: And who is Bert Dunn, sir?

MR. KELLY: Bert Dunn is the Unit Manager of ECCS,
Emergency Core Coolant System.

| MR. GORINSON: Emergency Core Coolant System.

CHAIRMAN KEMENY: Just for clarification, may I ask |
that is the unit that provides high pressure injection. Is
that correct?

MR, KELLY: High pressure injection is one of the
emergency core cooling systems, yes.

CHAIRMAN KEMENY: I just wanted to connect this.

MR. GORINSON: What was the substance of that dis-
cussion, sir? |

MR. KELLY: Mr. Dunn expressed a concern after the
meeting with me that the operators had terminated or throttled
== I don't remember which =-- during that transient. And he
said that he could give me scenarios that would have led to
possible core damage if they had done that under different
circumstances.

MR. GORINSCN: Was that the first time you had
heard a concern about pramature operator termination or throt-
tling back of high pressure injection?

MR, KELLY: Yes.

MR, GCRINSON: Was there another trarsient inveolving
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high pressure injection at Davis-Besse on October 23, 19772

MR, KELLY: Yes.
MR. GORINSON: Could you describe that transient to |
|

us? i
MR. KELLY: No, I cannot describe it any detail. I
was not assigned to investigate that transient. ) |

MR. GORINSON: And could you briefly tell us what 14
the purpose of the high pressure injection system?

MR. KELLY: High pressure injection is to maintain
a core cooling during a loss of coolant accident.

MR. GORINSON: After talking to Mr. Dunn and having

|
|
|
|
|
|
|
|
l

done your investigation at Davis-Besse, is it fair to say that

|

you had cencerns about operator understanding of when to term-
|

inate or to throttle back with high pressure injection?

MR. KELLY: Yes, it is.

MR. GCRINSON: Did you talk to the training depart- |
ment at Babcock and Wilcox about operator understanding of
high pressure in'‘ection?

MR. KELL?Y: Have I ever talked to them?

MR. GORINSON: Did you after your concerns became --

MR, KELLY: After the incident of the 23rd of October,
I talkad to the training department.

MR. GORINSON: And who in that department did you
talk to?

MR, KELLY: I went down and talked to simulator

*
s
N

=



Bowets Repuiing Comoany

10

11

13

14

15

16

17 |

18

19

20 |

21

22

23

25

12 |
instructors that I had known from work at Crystal River Unit

3. I talked to John Lind, Harry Helmyer. There were other
simulator instructors present during that conversation.

MR. GCRINSON: And what did Mr. Lind and these other

|
individuals tell you about the subject of high pressure injec-

|
tion? |

MR. «ELLY: I had told them about the incident of
the 24th and about what I had heard about the incident of

October 23rd and was down there =-- I told them I was asking

them to tell me how they approached this discussion or whether
&

they thought the operators' training was sufficient to preclude

this. And John Lind, Harry, both told me =-- and the other
Operators agreed with them -- that, yes, that the operators --
I mean, yes, the plant operators are instructed to look at
pressurizer level and primary plant pressure and reactor cool-?
ant average temperature and make sure that they are all under f
control before they could terminate high pressure injection.
That is the way they are taught. They told me -- well, that
was the substance of that conversation. And when I got their
concurrence that they were teaching the operators when to
secure high pressure injection and I was in agreement with
what they had said, then I told Mr. Lind and the others that

I was going to write a letter to Nuclear Service to make sure
that the written words we were putting out were 1n accordance

with what we were teaching.

A0/
L l,'



Bowers Regonting Compmany

10 |

11

12

13 |

14

15 |

16 |

17

18 |

20

21

22

23

25

MR, GORINSON: What is Nuclear Service, sir?
MR. KELLY: That is another department of NPGD,
Nuclear Power Generation Division.

MR. GORINSON: That has now been renamed, hasn't i

o
)

The Customer Service Department? |
MR. KELLY: At that time it was Nuclear Service: ’
now it is Customer Service. i
MR. GORINSON: Did you or Mr. Lind ever address the g
question during your discussion of why the operators of Davis-
Besse had interrupted the high pressure injection if they were
being trained correctly?

|
|
|
i
|
|
|
[
|

MR, KELLY: Yes. Well, we talked about that and

none of the instructors could understand why they had inter- |
|

!
|
|

rupted.

MR. GCRINSON: Se, it is fair to say, though, that
when you walked away from your meeting with Mr. Lind that vou :
had been reassured on the subject?

MR. KELLY: Oh, vyes.

MR. GORINSCON: Mr. Kelly, let me put in front of you
a document that has been marked as Hearing Exhibit 1 and just
to make it clear for the record, this is a document dated
November 1, 1977, and it is from J. J. Kelly, Plant Integration
to Distribution. And the subject is Customer Guidance on High
Pressure Injection Operation. Do you have that in front of

you, sir?

0O r
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MR, KELLY: Yes, I do.

MR. GORINSON: And this is a memorandum which you
wrote?

MR, KELLY: VYes.

MR, GORINSON: 1In the first sentence you state =-- '
well, let me go back one second. Before writing this momoran-:
dum, did you have any discussion with Mr. Dunn about the fact
that you were going to write a memorandum?

MR. KELLY: As I said, I talked to him the day of
that briefing and after the October 23rd incident at Toledo,

I may have talked to him again and expressed my concerns. I
did talk to my immediate supervisor, Mr. Eric Swanson and we
talked it over and I decided to write the memo.

MR. GORINSON: I see. Now, this memorandum went to
several people. Can you identify them for us? Who is Mr.
Karrasch?

MR. KELLY: Mr. Karrasch is the Manager of Plant
Integration Unit.

MR. GORINSON: Mr. Swanson.

MR. KELLY: Mr. Swanson was my supervisory engineer.

MR. GORINSON: 1In your department, in Plant Integra-
tion?

MR, KELLY: Yes. He works for Mr. Karrasch also.

MR, GORINSON: Mr. Finnin,

MR, KELLY: Mr, Finnin, at the time, was in Nuclear
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MR. GORINSON: Okay. And Mr. Dunn.
MR. KELLY: He is the Manager of ECCS.

MR. GORINSON: Mr. Labelle.

MR. KELLY: Mr. Labelle was the Manager of our
Safety Analysis Unit; another unit of the Plant Design section%
MR. GORINSON: Mr. Elliott. E
MR. KELLY: Mr. Ellictt was Manager of Training.
|

MR. GORINSON: Mr. Hallman.

MR. KELLY: Mr. Hallman was the Manager in Nuclear

{
|

Service, also. 5

MR, GORINSON: And this memorandum was based on yourl

|

!

concerns arising out of those transients at Davis-Besse 1. 1

MR, KELLY: Yes.

MR. GORINSON: And in it you recommended that guide~-:
lines be set. 1Is that correct? .

MR, KELLY: Oh, yes. I see what you are referring
to.

MR. GCRINSON: Do you see where I am looking at in
the memorandum?

MR, KELLY: I recommend the following guidelines ke
sent. Yes.

MR. GORINSON: And those would be sent -0 who?

MR, KELLY: Well, I -- I was asking in the memc for

them to review what we were sending out to the customers and

—
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if it was not right or they didn't feel that it was adequate,
then I recommended that this be sent to the customer.

MR. GORINSON: I see. So, these would be guidolineﬂ
that would be sent to the customers, if approved.

MR. KELLY: Yes. And if necessary.

MR. GORINSON: Now, why did you select these parti-
cular people to send your memorandum to? f

MR. KELLY: Mr. Karrasch was my Unit Manager. I !
send him copies of everything I write to keep him informed ofi
what I am doing. I talked to Mr. Swanson. He was my super-
visory engineer and he and I had discussed sending the memo
Qut. Ron Finnin, I knew worked in the Piant Performance Sec-
tion of Nuclear Service and I wanted to get his opinion of
what I was sending.

Mr. Dunn was the Manager of ECCS. He had expressed |
a concern at my debriefing after the initial Davis-Besse inci-
dent and I knew he would be interested in it and I wanted to
keep him informed that I was taking an action on this.

Mr. Labelle was Manacer of Safety Analysis and I
wanted to see if he had any input into it. I was sending it
to Mr. Elliott because I had talked to !iis people akout it and
I wanted to keep him informed that I was pursuing this to try
and get some written guidelines. And, again, Mr. Hallman, was

Ron Finnin's manager.

MR, GORINSCN: In the last sentence of your memorandum

i 4§
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it says, I would appreciate your thouchts on this subject.

Do you see that, sir? '
MR. KELLY: Yes, I do.
MR. GORINSON: Did any of the seven pecple you
wrote the memoc to, give you their thoughts?

MR, KELLY: No.

MR. GORINSON: Did you go to any of these people
and ask them what they thought?

MR, KELLY: No, I did not.

MR. GORINSON: Sir, does Babcock and Wilcox have a
system called “Preliminary Safety Concerns"?

MR, KELLY: Yes.

MR. GORINSON: And at B and W, had that system been
in effect at the time you wrote your November 1, 1977 memoran-i
dum?

MR. KELLY: Yes, it was.

MR. GCRINSON: What is the purpose of the Preliminary
Safety Concerns system at Babcock and Wilcox?

MR, KELLY: It is to bring attention to a significant
or preliminary safety concern. To bring management attention{
get it resolved, have the information disseminated as necessary.

MR. GORINSON: Why didn't you put your November 1,
1977, memo in the form of a Preliminary Safetv Concern?

MR, KELLY: I had talked to the instructors in our

Training Department. They had reassured me that they were
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teaching when to secure high pressure injection. I agreed

with what they were teaching. When I wrote this memo, I was | ‘
ot even == by no means sure that there was a safety concern.
It was not clear to me. My purpose was to get somebody to
investigate what was being told to the customers and at that
point correct it if necessary. And also, I felt that pecple
i my distribution like Mr. Dunn would be better qualified
than myself tc determine if it was . valid concern for a pre-
liminary safety concern. At the time, I didn't think it was
a significant safety concern.

MR, GORINSON: I see. So, at that point, you weren't
sure whether it would be safety concern or not.

MR, KELLY: Yes. ’

MR. GORINSON: Which department in Bal=ock and Wil- | ‘
cox has responsibility for those Prelimi \ary Safety Concern
items?

MR, KELLY: Licensing.

MR, GORINSON: And that is headed by Mr. Taylor?

MR, KELLY: Yes.

MR. GORINSON: Was anybody from Licensing included
on this distribution of your memorandum?

MR. KELLY: No, they wers not.

MR. GORINSON: what was the reason for that, sir?

MR. KELLY: I was looking at this as a working memo- .

randum to bring attention to what I thought was a concern. I
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did not think it was a significant safety concern. I felr thaﬁ

there were people better qualified than me to determine that

like Mr. Dunn. I wasn't sure when I wrote this memo if -- I
wasn't sure that we weren't already telling him everything I

had in this memo on when to secure high pressure injectien. ‘

MR. GORINSON: Now, beside the seven people who did j

not give you their thoughts, was there anyone other than thesef

pecple who did respond to your memorandum?

MR, KELLY: Yes. I got a written memo back from

Frank Walters, from Nuclear Services.

MR. GORINSON: Can we please put in front of Mr.
Kelly what has been premarked as Comm‘ssicn Hearing Exhibit

Number 2? And that is a handwritten letter from J. F. WaltersL
Nuclear Service to J. J. Kelly, Plant Integration and the date!
of it is November 10, 1977: Subject: High Pressure Injection
during Trarsient. DO you have that in front of you, Mr. Kellyé

MR. KELLY: VYes, I do.

MR. GORINSON: Is that the memo you got from Mr.
Walters?

MR. KEL.Y: VYes.

MR. GORINSON: And you reviewed that memoc at or
abou . the time you received it on November 10, 19772

MR, KELLY: Yes, I did.

MR. GORINSCON: Did you go back to Mr. Walters after

7/ou reaviewed the memorandum?
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MR, KELLY: No.

MR. GORINSON: Was there some resason why you did
not go back to Mr. wWalters?

MR, KELLY: After reading Mr. Walters' memc a few
times over again in my mind, I didn't feel like Mr. Walters
was answering the questions that I had asked or was not addres;-
ing the concerns, my concern on the operators securing high
prassure injection during a LOCA. I thought that'he had mis-
read what I was after and his letter confused me. I didn't
see any advantage at that time to pursuing it with Mr. w:Lters%
Instead, it prompted me -- since that was the only response I‘
had gotten == to escalate the problem up from my level up into
a management position.

MR, GORINSON: I see. Well, let's look at the first
paragraph of Mr, wWalters' memorandum and it says there, in
talking with training personnel and in the opinion of this
writer, the operators at Toledo responded in a correct manner,
considering how they had been trained and the reasons tehind
the training. Do you see that paragragh?

MR. KELLY: Yes.

MR. GORINSON: what did you believe Mr. Walters
meant in that paragraph when you received it on November 10
and reviewed it?

MR, KELLY: I took his words literally. He is sav~-

ing that he talked with training perscnnel and in the opinion

i
C
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of this writer, Mr. Walters, the operators in Toledo respondedé
in a correct mannner, considering the way they had been traineé
and the reasons behind the training.

MR. GORINSON: All right. D.d you focus on the

i
|

words "considering how they h2d been trained and the reasons

;
behind that training”. Does that raise any question for you? |

MR, KELLY: No. Because at that time I had already
talked to the training people and I was convinced that they
were training the operators correctly. And I just assumed
that Mr. Walters was confused or he had asked the wrong quest-f
ions of them.

MR. GORINSON: I see. But based on that paragraph,
it would appear, would it not that there was -- at least on
the surface -- could be read to be a conflict between what Mr.f
Lind was telling you and what Mr. Walters was saying in his
memorandum?

MR, KELLY: Yes.

MR. GORINSON: Did you take any steps to resolve the
conflict?

MR, KELLY: No. I escalated the problem to Mr. Dunn.

MR, GORINSON: Let's look at the second paragrapgh.

My assumption in the training assumes first that RC pressure and
pressurizer level will tend in the same direction under a LCCA,

Do you see that sentence?

MR, KELLY: Yes.

TUU W f |
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MR. GORINSON: Is that what had happened at Davis-
Besse?

MR. KELLY: Not during the LOCA portion of that
transient, no. As I think I stated, pressurizer level was
going up when they had the electromatic relief valve stuck
open and pressure was going down.

MR. GORINSON: And he says there, does he not, thatJ
the training assumes tha+* they will trend in the same directicn?

MR. KELLY: He says, "my assumption”, he is talking
about himself, and the training assumes they will go in the
same direction. That is what he says, yes.

MR. GORINSON: After reading that paragraph, did youé
believe there was a conflict between what Mr. Lind had told
you and what Mr. Walters was writing in his memeorandum?

MR, KELLY: Did I believe there was a conflict? Yes?
there was a conflict.

MR. GCRINSON: But you did not g0 back to Mr. Lind?

MR. KELLY: No. I had three or four operators tell
me what they were teaching and I didn't know what Frank was
referring to.

MR. GCRINSON: And you didn't go tack to Mr. Walters?

MR. KELLY: No.

MR. GCRINSON: 1Is it fair to sav that taking the
Walters' memorandum as a whole, because as what you perceived

£0 be misunderstandings or inaccuracies in Mr. Walter:z' analysis,
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1 | that you essentially dismissed Mr. Walters' memorandum.
. 2! MR, KELLY: Yes. 1Its only value to me was to esca-

3| late the problem.

4| MR. GORINSON: To Mr. Dunn? |

s{ MR. KELLY: Yes. .

6! MR. GORINSON: And to the best of your knowledge ]
|

7; after the matter was escalated to Mr. Dunn, did he write two |

8 memoranda stating his concerns about operator interference
. about high prrssure injection? E

10 | MR, KELLY: Yes.

1 MR. GORINSON: And those memoranda were written in

12 | February of 19782

13 | MR, KELLY: Yes.

. 14 : MR. GORINSON: And you received both memoranda? |
15 | MR. KELLY: Yes, I did.
16 | MR. GORINSON: And after you read the memoranda, did

17 | anything happen at Babcock and Wilcox to resolve the sroblem
18 that you had raised in your November 1, 1977 memo?
19 MR. KELLY: After Mr. Dunn's second memorzndum, I

20 thought the problem was resolved.

21 MR. GORINSON: And by resolved, what do you mean?
§ 22 MR. KZLL7: Well, the second one states that he had
é 23 had a meeting with Nuclear Service personnel and they had
3:% 24 reached an agreemenc on what words should be sent out to the
® .

customers -- I am paraphrasing this =-- and that he was satisfied
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that those were adequate and he would like to amend the wording
in his first memo to agree with his second one and he was wri-

ting all of this to Mr. Taylor. And, therefore, from my view-
point, I could see that ECCS and Mr. Dunn had resolved the

problem with Nuclear Service. They had reached an agreement

.on the words to be sent out to the customers and I thought the|

problem was resolved at that point.
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MR. GORINSON: And you thought those words were then|
|
|
i

——

2| going to go out to the customers?

3 MR. KELLY: Yes. |
4 | MR. GORINSON: Just briefly, you menticned there wasg
5 | a loss of feed water at Davis-Besse I on September 24, 1977, |
6 l correct? !
7 | MR. KELLY: Yes. !
Bi MR. GORINSON: That also occurred at TMI II on §
3 ; March 28, 19792 i
10, MR. KELLY: Yes. f
" f MR. GORINSCON: There was a PORV stuck open at Davis-

{
12 i Besse I on September 24, 1977, is that correct?
|
| MR. KELLY: Yes.

13

14; MR. GORINSON: That alsc occurr=ad at TMI II on ?

]sj March 28, 19792 | 3

16 | MR. KELLY: Yes. !
f MR. GORINSCN: And at Davis-Besse I con September 24'& i

- |
18 | 1977, the pressurizer level increased while pressure was

19 decreasing, is that correct?

MR. KELLY: Yes.

20 1
2 MR. GORINSON: That alsc occurred at ™I II on

22 | March 28, 1979, did it not?

23 MR. KELLY: Yes.

24 MR. GORINSCON: And finally, at Davis-Besse I, on

25 September 24, 1977, the operacors throttled back the HPI?
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IR. KELLY: VYes.

“R. GORINSON: And they alsoc did that at TMI II,

MR. KELLY: Yes. There were differences, too.
MR. GORINSON: Mr. Chairman, I would regquest that
Exhibits 1 and 2 be included in the hearing record.

CHAIRMAN KEMENY: So ordered.

MR. GORINSON: I have no further gquestions.
CHAIRMAN KEMENY: Thank you. Do any commissioners
nave gquestions from the witness before =-- Professor Taylor?

COMIMISSIONER TAYLOR: I would like to follow up on

a remark that was made. You said there were differences.
|
|

Could you briefly say what you think the important differences

!
were between the sequence up to the point where high pressure |

injection was turned off at Davis-Besse and at TMI.

MR. XELLY: At Davis-Besse the operators relatively
quickly discovered that the electromatic relief valve was |
stuck open, the PORV, I mean within 20 minutes. t Three
Mile Island II it was over 2 hours before the operatcors dis-
covered that that valve was stuck cpen. At Davis-Besse the
operators, early in the transient, stopped twe of the reacto
ccclant pumps, one in each lcop, to minimize their heat-up

rate. At Three Mile Island II, the operators stopped all four

o

e
-

h

"

A4
- er=-

of the reactor ccolant pumps. They were significan

]

ences, in my mind.

A L)}
“G UV
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CHAIRMAN XKEMENY: Could you repeat that last point?f
I didn't quite get just the last point. |

MR. KELLY: At Davis-Besse, they stopred one reactor;
coclant pump in each loop. 1In other words, they left ocne pumpé
running in each loep continuously throughout the entire tzansiL
ent. At Three Mile Island they stopped all four of the
reactor ccclant pumps.

CHAIRMAN XKEMENY: Professor Pigford?

COMMISSIONER PIGFORD: Do you happen to know on what

basis did the operators at Davis-Besse learn that the relief

was stuck?

MR. KELLY: I don't know whas thought process they
went through, no -- not that that is your gquestion. |
COMMISSIONER PIGFORD: Had that been discussed in E
any of the discussions on that incident which you have attendeé?
MR. KELLY: Not that I can remember. E
COMMISSIONER PIGFORD: I wasn': asking the thought !
t
Process, necessarily. Were there any signals indicating that?;

MR. KELLY: Oh, yes. They had =-- their crunch tank

207 nad overpressurized and the rupture disk had ruptured, and they

|

2‘j could have that signal available to them.

COMMISSIONER PIGFORD: Is that what led them to

27 decide it had been stuck oren?

k- - - 9 3 y Inas -4 <
MR. RELLY: It coculd have contributed to it, cer-

| tainly, if they had locck at it., What I am saving is, I don't
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!

know, personally, what tney lcoked at. There was a signal |
|

available to them.

CQMIISSIONER PIGFORD: nd what about the tail pipe ;
|
system? Could that legically have led to the information that|

was of interest?

;
{
MR, KELLY: The relief valve discharge temperature?
|
COMMISSIONER PIGFORD: Yes. f

I

MR, KELLY: Yes. Yes. These were signals that were
available, reactor building temperature and pressure.

|
|

COMMISSIONER PIGFORD: But apparently vou didn't re- |

view those signals when you reviewed the accident. |
MR. KELLY: No. My responsibility was to determine f

the sequence of events as it affected the NSS and not neces-

|
sarily an interview with the operators to find out why they '

|
i

did anything. It was more important to me to determine that |
|

it had been shut after 20 minutes than to determine why it had,

been shut. !
CHAITMAN KEMENY: Governor Peterson? |
COMMISSIONER PETERSON: Since March 28, 1979, have
the managers of Babcock and Wilcox investigated why the lesson!
learned at Davis-Besse was not brought to bear on the oueration
at Three Mile Island?
MR. KELLY: I don't know.
CHAIRMAN KEMENY: Dr. Marks?

COMMISSIONER IARKS: Mr. Kelly, you said that you

l?.J\'
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were sent to, as I understced you, TMI II on March 28.

|

t

MR. KELLY: VYes, that is correct. i

|

|

COMMISSIONER MARKS: You were on site in the control

room on March 28?2 i

MR, KELLY: No, sir. I was dispatched from Lynchbur?
to Harrisburg. I was not allowed on site. I did not get f
actually onto Three Mile Island until Thursday afterncon, g
Mdarch 29. |
COMMISSIONER MARKS: Why were you not allcwed in?

Is that standard procedure?

MR. KELLY: I was tcld that I was not allowed c¢n

site. They had radiation problems, and they were just limit-
ing site access at that time.

COMMISSIONER MARKS: You were the only representa-
tive of Babcock and Wilcox dispatched to the site? |

MR, KELLY: No, sir, there *.as =-- three of us left |
very early that day -- well, around nocon we were on a charteréd
Pplane, and later in that day two more people joined us at =--
near Harrisburg. We didn't get onto the Island.

COMMISSIONER MARKS: None c¢f you were allowed on? |

MR. KELLY: No.

COMMISSIONER MARKS: Who were the others that accom=

"

paniad you, and what were their functions in the cocmpany?

MR. KELLY: Becb Winks accompanied me. Ee is in our

n

Control Analysis Unit, which is another unit of our Plant
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Design Section. He was -- and Bob Twilly accompanied me. He |
is in Nuclear Service. Our function was to go up there and
review the available plant data and try to reconstruct a
sequence of events and, secondacily, to assist our on-site

pecple in any maaner that we could.

Later in the day, we were joined by Eric Yoheim,

a radiochemist, and Dals Ewell, another radiochemist.

COMMISSICNER MARKS: Who refused you access to the

site?

MR. KELLY: The message was relayed to me by Greg

Shedell, who is a BaW employee, and I was at his house. He

had gotten it from Lee Rogers, who is also a B&W employee who |
was in the contrcl room at the time as site operations
manager, and I den't know where Lee Rogers got the informationg

COMMISSIONER MARKS: So it went from Lee Rogers to
Greg =--

MR. KELLY: Shedell.

COMMISSIONER MARKS: == Shedell, to you?

MR, KELLY: Yes.

COMMISSICNER MARKS: And you don't knew who told
Rogers to tell vyou not to come onto the site?

MR. KELLY: That's right, I do not know.

COMMISSIONER MARKS: Did you consider that a reason-
able directive?

. T - & - . i - - . ' e - .
MR. KBLLY: L felt like I could have been useful on
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|
site. I also felt like I had to vield to their judgment. E
i
They were on site, and I was not.
COMMISSIONER MARKS: 1Is it conceivable that if you %
had been given access, you might have identified some of the j
problems, in view of your previous experience with the Davis- j
Besse and the differences that you just pointed out to Dr. !
Taylor? !
MR. KELLY: VNo, sir, because by the time I got :here;
to where I was available to be on site, the reactor cocolant
pumps had already been turned off, and it was hours and hours g
|
into the transient. i
|

COMMISSIONER MARKS: But you just said you thought

|

you might be nelpful. How do you think you could have been |
|

helpful?
MR. KELLY: Well, in the recovery stage if they

needed pecple to communicate, if they needed vecple to advise

|

t hem as to what was going on. I think I could have been help~-|

|
|

ful at that point.
COMMISSICNER MARKS: Can you be more specific?
MR. KELLY: Well, I may have,if I had had the Lnfo:-;
~ation available to me, been able to make recommendations on

-

the recovery. I was not allowed on there. I was not exnosed
0 tune infcrmation. I don't think I can be any more specific.
COMMISSICONER MARKS: Do you know who makes decisions

on sending out scmecne from B&W to investigate a transient?
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MR. KELLY: I don't know where the decision origin- |

ates with, no, sir. I don't know.

COMMISSIONER MARKS: And I guess vou don't know how

many transients have been investigated with respect to BaW
reactors.

MR, KELLY: I couldn't give you a number. I know
that Bob Qinks, who I mentioned, went and investigated a
transi=ant at the SMUD utility.

COMMISSIONER MARKS: At what?

MR. KELLY® SMUD, Sacramento.

COMMISSIONER MARKS: Sacramento, California?

MR. KELLY: Yes.

CHAIRMAN KEMENY: Governor Babbitt?

COMMISSICNER BABBIT: Mr. Kelly, when you returned

to Davis-Besse for the briefiny in Lynchburg, did you indicat

that IIr. MacMillan was there for that briefing?
MR. KELLY: 8Sir, he was there for a portion of it.
He was not there for the whele thing. I remember him coming

in and I rememter him leaving.

|
|
|
|

I
i

COMMISSIONER BABBIT: 0Dc ycu recall which portion he.

was there for?

MR. KELLY: No. I was just trying to do that since

this has started, and I don't remember which porticn.
COMMISSICONER BABBIT: Dc you reca.. whether i: was

during your part of the presentation or =-- who was it, Mr.
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Faist was the cther lecturer?

MR. KELLY: He was there during my part of the

investigation, which would be going over the graphs =-- I am
implying this now. I wen. over the graphs and explained, to

my knowledge, what the sequence of events was at that time,

and he stayed for that portion of it, at least.

COMMISSIONER BABBIT: He was there for that portion?

MR. KELLY: Yes. ;
|
COMMISSIONER BABBIT: Do you recall whether he asked|

any questions?

MR. KELLY: He did not.

|
|
|
COMMISSIONER BABBIT: Mr. Kelly, geing back to your |
|
discussion with the instructors -- I believe I!r. Lind was onei
|
the instructors? '
MR, XELLY: Yes, he was one. ;
COMMISSIONER BABBIT: During those uiscussions, did |
Mr. Lind or any of the other instru~Lors give you their opin~
ion of hew they could do a better job or what they might have |
dona in the past that they would now correct in light of this5
d iscussion?
MR. KELIY¥: At the time they did not, but since the:

accident I have goue back tc see what they have done, and

have reread =-- I'm sorry, I didn't reread, I initially read ==

3
\Q
r
S
<
O
’- -
<
11
L
'..a.
3

the simulator casualty procedures and the wordin

there that we write dcwn on when toc secure hig
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injectio- I talked to them about specific drills that chey

give, where they point out that pressurizer level and pressure
can diverge and go in different directions, and they teach !

{
these as routine. '

COMMISSIONER BABBIT: Those discussions were subse-

MR. KELLY: Yes, yes. '
COMMISSIONER BABBIT: Okay. You deon't have any 1
recollection of their analyzing to you at the time of the dis-%
cussions immediately after the Davis-Besse incidan+? !

MR. KELLY: Only that they told me that they tell '
i

the operators to be aware of pressurizer level, primary plant |

pressure, and reactor cocolant average temperature at the same 5
|

time when they consider securing hick pressu-e injection. I

remember Mr. Lind telling me that.

COMMISSIONER BABBIT: But you don't remember any
other analytical discussion of the train.ng process, simply
his conclusi ' that he ha“® been over all of thoce points?

MR. KELLY: Sir, maybe I don't know what you mean
by aralytical discussion.

COMMISSIONER BABBIT: Well, my dilli~uley is, in all
candor, your answer sounds tco pat, frankly, and it sounds as
if you went dcwn and talked with them and they said, that's
very interesting, but we have certainly covered all of those

points, and it doesn'* sound very real to m» frankly.

4C0U
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MR. KELLY: I had worked with Mr. Lind and Mr.

myer at Florida. I knew both of them. I trusted them and

respected their judgment. When I explained the sequence

events and they told me that the operators had been trained

not to de that or they had been trained to recognize that

casualty, I believed them, yes, sir.

CHAIRMAN KEMENY: Commissioner Haggerty?

COMMISSIONER HAGGERTY: The high pressure injecticn |

System is really a very significant and essential safety
feature in relation “o the reactor, is it not?

MR. KELLY: Yes.

CUOMMISSIONER HAGGERTY: I gather that your concern

was related to whether an adecuate, completely adequate,

of instructions was being made to the operators that refl

all of the aspects of cperating the HPI.

Now, could you tell us what might be the negative

consequences of leaving HPI on under those circumstances
existed at Davis-Besse and Three Mile Island. What were
negative things, the bad things that could happen?

MR. KELLY: If the reactor ccolant system leak

small enough, vou might == or if there was not a reactor

coclant system leak -- you would fill the reactor coolant

System completely sclid and collapse the steam subble in

1
!
|
|
Halo;

of i

set

ected

i
|
|
|
|
|
|
|
|
|

that |
x
the |

!

were |

tlie

Pressurizer and start discharging water out through the relief

valves.

5=
£
o
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COMMISSIONER HASGERTY: And what would =has do?
MR. KELLY: € would == ia perspective, it would f ‘

continue to cool the cocler. You would be pumping water in

a nd out through the relief valves.

COMMISSIONER HAGGERTY: In essence, nothing of real |

consequence.

MR. KSLLY: No. |

COMMISSIONER HAGGERTY: 1Is there any potential for

damage by == to the system Dy leaving #PI on? In cther words,
not terminaczing under the set of circumstances ocutlined; i
that is, decreasing the Pressure and increasing levels, that ;
You can think of? E
|
|

MR. KELLY: No, there wouldn't be anything wrong with

leaving it on. !

COMMISSIONER HAGGERTY: 1Isn'e it true that HPI is
70t present in all reactor systems of the general tyre -- it
is present in all B&W systems, but not all of them have HPI?

MR. KELLY: I'm sorry, I can't == I don'+s knew., I
can't comment on that.

COMMISSIONER HAGGERTY: I shink the impertant thiag,
thcough, is that you believe that HPT was a significant safety
teol, and yvou were concerned thas Ferlaps the instructicn re-

=

lating to that tocl was nct completaly adequata sc =hat =he

operators would understand how it cucght =0 = used under a

variety of circumstances, isn's chat correce?
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fa KELLY: That is esse

CHAIRMAN KEMENY. Commis
COMMISSIONER MCPHERSON:

8 aid earlier in your respenses to

ntially correct, ves,

sioner McPherscn?

Mr. Kelly, I belisve

counsel that when you

you

wrote |

were not sure

that

there was

t he memorandum of November 1, vou
a significant safety concern.
MR. KELLY: Yes.

COMMISSICNER MCPHERSON: And

I am interested in the

meaning of that term, since in the memorandum there appears

this sentence: "Since there are accid

continucus operaticn of the high press

wonder what guidance, if any, we shoul

==

e

tomers on when they can safely shut

an accident.”

Dces that not express a conc

MR. KELLY: VYes, that i

Slr,

In my mind, the cperautive words there,

if any...", I was not sure when I wrot

not adequately already guiding the

cus

CCMMISSICONER MCPHERSON: So
aigh pressure injecticn system or its
ficant safety concern, but whether or
the guidance was unknown %o ycu, and i

fou were

ents which require the |
ure injector system, I
d be giving to our cus-

e system down following

ern about safety?
s why I wrote the memo.
"I wonder what guidance,

that

-

e the memo we were

tomers on what %o do.

that the operation of a
termination is a
not B&W was providing

t was that that

-
-

I~
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MR. KELLY: Well, I was convinced that we were

|
|

training the cperators in what 0 do. I wasn't convinced in ; ‘
|

W nat the written words we were putting cut was, and that is
what I was trying to address. ]
CHAIRMAN KEMENY: Professor Pigford? g
COMMISSIONER PIGFORD: Mr. Xelly, I wanted to ask ?
you about some cther aspects of the Lavis-Besse accident that ;
|
You may have kncwledge of as a result of vour review. Was thef
auxiliary feed water lost at Davis-Besse? !
MR. KELLY: Sir, one of the pumps on the number two i
|
generator did not come up to full speed. The other auxiliary
feed water pump did cperate correctly. %
COUMISSIONER PIGFORD: So perhaps that is another
way in which it differs from TMI.
MR. KELLY: Yes, sir, only ocne of the =-- at T™MI
neither auxiliary feed water pump was available for the first ﬁ
8 minutes of the transient. |
COMMISSIONER PIGFORD: To your knowledge, dces that
d ifference during the first 8 minutes result in any large
difference in the transient itself?
MR. XELLY: I wouldn't think it would make a large
difference.

COMMISSIONER PIGFORD: Have you seen any analysis of

MR. KELLY: I have not seen =hemn. I believe that
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Mr. Dunn has run aaalyses like that, and he would be able to

answer that.

]
|
|
|
|

|

COMMISSIONER PIGFORD: You don't think it would make!

a large difference, but these words are gualitating. Could
you be more specific? How much difference?

MR. KELLY: Well, what I meant was, I don't think
that the isolation of the feed water for 8 minutes at TMI II
or the fact that the one feed water pump diéd not come up to
full speed at Davis-Besse is as significant as the small loss

of coolant accident that resulted at both plants. That was

|
the overriding portion of the transient that had to be brcught!

under contrel, in my mind.

COMMISSIONER PIGFORD: Was natural circulation
established at Davis-Besse?

MR. KELLY: No, they never stopped the reactor
ccolant pumps.

COMMISSIONER PIGFORD: Are yocu familiar with th
procedures that operators are suppecsed to follow in these
small break loss of cocolant accidents?

MR. KELLY: I have read the procedures that our
training department uses in their simulator instructions. I
am not familiar with what procedures each individual utility
has develcped for itself.

COMMISSIONER PIGFORD: 1Is this in == could you then

O
L)

f-site

tell me this: suppcse, at Davis~-Besse, that the

|
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power had been lost, which means the pumps cannot cperate ==

MR. KELLY: Yes.

COMMISSIONER PIGFORD: ==~ the main cocoling pumps.
And suppose the pressurizer relief valve had closed when it
was supposed toc. What procedures are the operators supposed
to follow in that case?

MR. KELLY: He would be in a natural circulation
mode of core cocoling, in that case, so he would be following
a niatural circulation procedure.

COMMISSICONER PIGFORD: Can he just let it run on
automatic? Is that all he needs to d&o?

MR. KELLY: The system will functicn automatically.
He would have to monitor to make sure that it does function
automatically.

COMMISSIONER PIGFORD: He doesn't have to improve
on the automatic contrels and do anything -- open any valves,

close any valves?

MR, KELLY: No, sir. If the system is lined up it

will Zill up to the appropriate level on the secondarv side of

the steam generators and naturally circulate.

COMMISSIONER PIGFORD: Suppecse auxiliary feed water

is also lost. Then what must he do? Excuse me, let me pre-

cede that with a question. If auxiliary feed water is also

lost and if the relief valve is closed properly, are you aware|

of the procedure that the cperator must follow?

A DY L
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MR. KELLY: No. E
|
COMMISSIONER PIGFORD: You have not seen those at |

|
the instruction at the simulaticn?
|
|
MR. KELLY: No, I did not read that prccedure. !

COMMISSIONER PIGFORD: Do you know if they are there|

or not? ;
MR. KELLY: No, I do nct. .
COMMISSIONER PIGFORD: You have no knculedge of g

these procedures? ;
i

!

MR. KELLY: You are talking about a compound casual-)
{
ty, I believe, is that right? You are saying that you have ;
|
lost off-site power and now you have also lost auxiliary feed

water? |

COMMISSIONER PIGFORD: :.s. The one thing that doe%
work is the pressurizer relief valve is closed.

MR. KELLY: Yes.

COMMISSIUNER PIGFORD: You are not rfamiliar with
the procedure cn that?

MR, KELLY: I'm not == I don't know if there is a
written procedure on that, no. ;

COMMISSIUNER PIGFCRD: Well, do you know any pro-
cedure, written cor otherwise?

MR. KELLY: VNo.

O!MMLISSLONER PIGFORD: All right.

CYAIRMAN KEMENY: Ccmmissioner Trunk?

A8
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COMMISSIONER LRUNK: How zftéen has each relief valver

failed to cpen? | .

|

MR. KELLY: I'm sorry, [ can't near that,
COMMISSIONER TRUMK: YNow often has each relief

valve failed to open, or to close, I mean, to your knowledge?

MR. KELLY: I think I remember seeing a report cn
the order of 20 times, perhaps. I don't know. I can only
tell you that I am aware that they didn't shut at Davis-Besse
and Three Mile Island. é

COMMISSIONER TRUNK: And you haven't investigated
why?

MR. KELLY: Why, ma'am?

COMMISSIONER TRUNK: Why it doesn't do its job.

MR. KELLY: Well, I kncw why the cne a: Davis-Besse
didn't shut. There was a missing relay in there that would »
prevent that valve from reseating and getting an adequate
blowdown before it woculd have to recpen, sc the valve sat
' €t here and chattered at least nine times very rapidly opening
and shutting until it beat itself aparz. The valve at Three
Mile Island, I believe we will find out why it didn't reshus
when we can gain access to that valve.

CCMMISSIONER TRUNK: But since you knew that it had
18 other failures, didn't you do anything about it to make
sure that it woculd close?

. - o 1 - 32 .3 ' ¥ . e 'R .
MR, XELLY: Ma'am, I 4idn't Xnow tha= until == =hat ‘
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there were 18 other failures =- until T read a report here

recently.

S —

understanding of the process by which B&W decides to send

3 ~ CHAIRMAN KEMENY: Mr. Kelly, may I ask vou the |

‘E following gquestion? Since your concern was whether adeguats

5’ information was being sent cut to the customers, what is ycur !

s |
|

7 | instructions to customers?

8 MR. KELLY: The instructions were sent out from our |
9; Nuclear Service Department, and that is why I included the
10 | Nuclear Service pecple on my original memo. And if we could

"; get agreament, if they thought that they were not adecuate,
12 then they would be the ones who would draft the appropriate

words and disseminate them to the customers. Nuclear Service |

|
13 |
L |
Y‘f generates recommnended operating procedures.
15 | CHAIRMAN XEMENY: Do you know of other instances

16 | whether you, yourself, or scmeone else in your department has

17 | suggested sending out instructions =0 customers?

21 ard bulletins sent ocut =o the customers routinely.

18 | MR. KELLY: On any subject at all?
19 CHAIRMAN KEMENY: Well, on potential safety issues. |
20 MR. KELLY: There are site instructions sent out
|

22 | CHAIRMAN KEMENY: No, but I meant, did vou know of
23 | any that were initiated by you or your department? Let me be

24 more specific. I am trying to find out whether ycu, and even-

Boweis Repurting Comgpany

uggestion is a very

w

‘ 25 | wmally vour sSuperviscors, sendinc such a
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; common occurrence, only in a hundred, or are fairly rare. ‘
| MR. KELLY: It is the only time I have ever done ic.| .
|
|
|

CHAIRMAN KEMENY: The onl_' time you have ever dorne

MR. KELLY: Yes.

|

|

itl }
|

CHATIRMAN KEMENY: And you don't, from personal ‘

l

knowledge, know of another instance like that?
MR. KELLY: Not that I can recall now. ;
CHAIRMAN KEMENY: Yes. So, therefore, as far as youg
| know, it is not an exceedingly common cccurrence that this %
? should happen? ;
MR. KELLY: That is correct. 5
CHAIRMAN KEMENY: Commissioner Lewis? i

COMMISSIONER LEWIS: I noticed, Mr. Kelly,

|
i
!

| on your memcrandum that you used the werd "generic.” ?
MR, XELLY: Yes, ma'am. 5
COMMISSIONER LEWIS: Why did you use the term j
"generic" on that memorandum?
MR. KELLY: To me, it meant I was concerned about
| all the B&W customers and whether they were getting this inforf
mation, and the block on the thing that says "customers," I
could have put a word that said "all." I could have Put == I
could have individually listed every utilicy. I just used
"generic" as a synonym for all customers.

COMMISSICNER LEWIS: So you were indicating, in other Q
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words, that you felt this was a problem, the problem that you |
saw at Davis-Besse was applicable to all of the 3&W plants. ;
Is that correct?

MR, KELLY: Yes. My concern over whether we were
sending, if we were sending appropriate words out, was applied
tc all plants, not just Davis-Besse, ves.

COMMISSIONER LEWIS: Okay. Let me just draw for

You a scenaric. Suppose that the operators at TMI II knew

what you knew at Davis-Besse. Suppose this information had
been transmitted to them. Do you think that accident is
likely to have happened? i
MR. KELLY: I cannot say that it would have made
any difference because I thought they already had -- being
trained in what they were supposed to do. ]
COMMISSIONER LE. 5. But obviously, they didn't
have it, because they were not proceeding in a way that it
is ocbvicus -- I mean, they didn't recognize that the PORV was
stuck open, and so on. Had they known that, had they known
that this kind of incident had happened 13 months earlier and:
that information had been transmitted to TMI II, &o you think
that the accident could have been prevented?
MR. KELLY: Again, you are asking me to speculate
scmething ==
COMMISSIONER LEWIS: Yes.

MR. KELLY: == that I have already considered ==
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I investigated -- let me answer this way -- I investigcated
the Davis-Besse transient and also the Three Mile Island II
transient, and I was reviewing the graphs of the Three Mi'e
Island II transient, it was cbvious to me what had happened.
That's all I can say.

CHAIRMAN KEMENY: Mr. Kelly, could I try Commis-
sioner Lewis' question in a slightly different way? I den't
ask that you speculate whether the operators did or did not
have proper instructions. Simply the following factual ques-
tion: your memcrandum of November 1 has certain suggested
procedures on HPI termination. Suppose those haéd been fol-
lowed at TMI II? Would that have made a substantial diffe--
ence in the course of the accident?

MR. KELLY: The qguestion is if they were to tolluw
these instructions --

CHAIRMAN KEMENY: Yes.

MR. KELLY: == yes, that would have mace a differ-

ence, I believe.

CHAIRMAN KEMENY: A favorable difference?

MR. RELLY: Yes.

CHAIRMAN KEMENY: A quite substantial cne?

MR. KELLY: Yes.

CHAIRMAN KEMENY: Thank you. Dr. Marks?
COMMISSIONER MARKS: I want to just follow up on

1

scmetiing, a guesticn I heard. Although vou were not allowed
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access t~ the site, did Mr. :ogers, who was in the control

room during your presence in the proximity of the site consult)

you during the pericd before you had gained access to the
site, or any of the other members of B&W that had been dis-
patched?

MR. KELLY: No, Mr. Rogers was just calling Mr.
Shedell and talking to him, and the res: of us were in Mr.
Shedell's house. But the only communication was between Mr.
Fogers and Mr. Shedell.

COMMISSIONER MARKS: Well, did Mr. Shedell consult
you on the basis of Mr. Rogers' ccnversations with him?

MR. KELLY: FHe was telling us the information that
he had available, and he was relaying that same information

back to Lynchbury and asking them for recommendations.

|
|
|
!
|

COMMISSICNER MARKS: You mean yocu served no function

while vou gat there?
MR. KELLY: That's right.

COMMISSIONER MARKS: I see. .:a Lynchburg advise

Shedell with regard to any aspects of the accident during this|

period between the morning of the 28th until vou gained access|

to the site?

MR. KELLY: That day, the first day of the accident

I car remember Mr. Shedell relaying informaticn to Lynchburg

and askiag for Lynchburg's recommendation on restarting a

reactor coolant pump. They had already shut them down at this

~

—_—
’

)

Cco
o
¢
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point in time. When we went out to dinner, the five of us,
and came back to Mr. Shedell's house after dinner, the reactorﬁ
coolant pump was running, so I assumed that the recommendaticng
did come through and was relayed to the pecple on the site
and they acted con it. |

I don't remembe- Mr. Shedell saying that Lynchburg 3
.
says t2 do this and ==
TOMMISSIONER MARKS: Was there any discussicn on the?
28th of any . ~:ts of TMI II relevant to your previcus expe- |
rience with Davis-Besse?

MR. KELLY: No, there was not. The informatiocn at

Mr. Shedell's house was too fragmentary for me to make the

connection at that point.

COMMISSIONER MARKS: You mean, during the 28th, it |

did not occur to you that there were things going on at TMI II|
which recalled the Davis-Besse accident?

MR, KELLY: No.
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CHAIRMAN KEMENY: Commissioner McBride.
COMMISSICNER MC BRIDE: Mr. Kelly, I wonder if
you would describe in greater detail the difference

that following your instructions, as outlined in the

- November lst memorandum, you outlined the difference

you fee! “hat following those instructions would have
made at Three-Mile.

MR. XKELLY: 1In step B of that instruction, it
says once the high pressure injection is initiated,
don't stop it unless aversqg: temperature is stable or
going down and pressurizer level is increasing and
primary pressure is at least 1600 pounds and increasing.

That's not what they lid. They had them going

- in opposite directions when they s“opped high pressure

' injection. I think if thev would have left it on

through those instructions, core cocling would have
continued to be providai.

COMMISSIONER MC BRIDE: That means that TMI
would have been insignificant, as opposed to the serious
situation we're now in, and cooling continued.

MR. KELLY: That's my cpinion. It may have
been, ves.

COMMISSIONER MC BRIDE: Thank vou.

CHAIRMAN KEMENY: Do vou have further guest:ons,

Professor Pigford? Yes?




Bonvers Reporting Company

'3

16

17

18

19

ad

COMMISSIONER PIGFORD: Mr. Relly, I recall that

- ¥You said earlier that you thought the open relief valves,

the stuck open relief valve would be more important to

safety than the loss of auxiliary feedwater. Is that

| correct?

MR. KELLY: Than the loss of feedwater for that
time period, ves, eight minutes or something like that.

COMMISSIONER PIGFORD: Now, let's take this

case. Given that we have a reactor in which the feed-

- water was lost, for iome time period, like eight minutes,

then which is better, to have the relief valve stuck
open or come closed? Assuming everything else works
properly, the high pressure injection works automatically

and so forth, which is better, to have the relief

- Stay open during that eight minutes or closed? Which

is better for safety? Which is better o keep the core
from being uncovered?

MR. RELLY: If you lost feedw:.er for eight
minutes and no auxiliary feedwater, pressure's going to
be hich enouch to open that relief valve. It will be
open.

COMMISSIONER PIG:.RD: Mr. Kelly, do vou think
it will stay cpen for eicht minutes?

MR. XELLY:

()

£ you're not removing orimary

neat, it may cpen and shut and recoen.
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COMMISSIONER PIGFORD: Could you please say
that once more?

MR. KELLY: 1If you're not removing any core
hNeat, the pressure will continue to go up and relieve
and ¢o down. And then when it reseats, it will reopen
again.

COMMISSIONER PIGFORD: Yes, okay. So it will

close and then reopen, which is the way it's designed.

~ But from the point of view of avoiding core damace,
- which is better, fcr that intermittent opening or for

. it to just stay open?

MR. KELLY: You're asking guestions outside of
my area of expertise. But it scems like it may be
Detter to let it stay open and blow down and get nigh

pressure injection on.

CHAIRMAN KEMENY: Mr. Kelly, just before excusing

you, I just wanted to summarize two or three major
points that I believe you broucht out. One is you
wrote the memorancdum in November of 1977, which we
went through, in which you made certain recommendations.
That is correct, is it not?

MR. XELLY: VYes.

CHAIRMAN XEMENY: And secondly, vou brought out
that there werz some significant differences, there wera

alsc some significant similarities in the events of
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Davis-Besse one and TMI two.

MR. KELLY: Yes.

CHAIRMAN KEMENY: And that vou stated vour
opinicn that if particularly the second part of your
recommendation had been followed at TMI two, the
accident would have bc;n a minor one rather than a major
one, in your opinion.

MR. KELLY: That's my --

CHAIRMAN KEMENY: Thank you. Mr. Kelly, vou're
excused, subject to recall.

Would chief counsel please call and swear in
the second witness?

MR. GORINSON: Bert Dunn, please.

MR. EDGAR: Mr. Chairman, my name is George
Edgar. 1I'm counsel for Babcock and Wilcox. Mr. Duan

had reached me early this morning by telephone and

- explained that he had missed the plane, but he expected

to come directly to auditorium by 9:30. And he is not

here yet. He intends to be here. But I have nc further

information.

He has just arrived.

CHAIRMAN XEZMENY: While waiting for Mr. Dunn,
may I ask counsel if we have any late information on a
certain event in the Dunn family?

MR. EDGAR: didn't hear vou.

! y 1)
CAPLY
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CHAIRMAN KEMENY: While we're waiting for Mr.
Dunn, may I ask if the counsel has any late information’
on a certain expected event in Mr. Dunn's family?

MR. EDGAR: I have nothing. This may indeed
be the cause of the delay.

CiAIRMAN KEMENY: Yes. For the information of
the rest of you -- I understand he's here, isn't he?
Do I understand Mr. Dunn is in the building?

MR. EDGAR: Yes, he's just at the witness check-

- in table.

CHAIRMAN KEMENY: Very good.
Mr. Chief Counsel, would you please swear in
the witness?

MR. GORINSON: Mr. Dunn, would you raise your

| right hand? Do you solemnly swear that the testimony

yOu are about to give will be complete, the whole
truth, and nothing but the truth, so help you God?

MR. DUNN: I do.

CHAIRMAN XEMENY: Would you please state your
name for the record and your current position with
Babcock and Wilcox?

MR. DUNN: My name is 3ert Merit Dunn. I am
manager of emergency cores cooling analvsis for Babcock
andé Wilcox.

CHAIRMAN XKEMENY: Thank vou. Chief counsel?

-

R () '\-“
"U{J ‘UJ
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MR. GORINSON: Thank you, Mr. Chairman.

Mr. Dunn, the emergency core cooling analysis
unit is part of the design section. Is that correct?

MR. DUNN: It is part of the plant design
section.

MR. GORINSON: Plant desicn section. That's

also part of the engineering department at Babcock and

, Wilcox.

MR. DUNN: That is correct.

MR. GORINSON: What are the responsibilities of

| your ECCS unit?

MR. DUNN: Our responsibilities would be mainly

- £0 provide assurance that the emergency core cooling

system, as designed, would Prevent excessive core

problems under the condition that a loss of coolant

' accident had occurred at the nuclear plant. We also

- have additional responsibilities associated with

hydraulic loads, which can occur initially at the time
of a loss of cocolant accident, and for certain considera-
tions regarding the efflux or the fluid that leaves the
primary system during a loss of coolant accident, its
interactions within the reactor building.

MR. GORINSON: What are your duties as manacger

of that unit, Mr. Dunn?

MR. DUNN: That would involve maintaining an

54

400
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adequate staff, being the coordinator for the unit's

activities, providing tools for the staff, and, I

sSuppose, bei ~ in charge of the procedures or technical

| ways in which we provide the verification for the

emergency core cooling system design.
MR. GORINSON: When did you first learn about

the events that occurred at the Davis-3esse plant on

. September 24th, 19777

MR. DUNN: I would say it would be within one
Or two days after the event, perhaps the same day.

MR. GORINSON: Did you, within a few days of
that event, attend a briefing that Mr. Kelly gave on
Davis-Bessea?

MR. DUNN: Yes, I believe I did.

MR. GORINSON: And what information about the
Davis-Besse events were you given at that briefing?

MR. DUNN: The specifics of that information I

have not been able to recall at this time. I think we

wers given a general description of the primary system

Parameters and how they evolved throughout the transient.

MR. GORINSON: Did vou reach a conclusion at

- Scme time that the Davis-Besse transiesnt of September 24th,

1977, was not a normal transient?
MR. DUNN: Yes, sir.

MR. GORINSON: When did that happen?




Boswis Kepantung Conmgany

12 |

13

14 |

21

22

23

"
L8

6

MR. DUNN: I again think that would have been

within a few days of the 24th.

MR. GORINSON: And what led you to the conclusion
that it was an unusual transient?

MR. DUNN: The transient involved the failing

| in the open position of a :.eliof valve on the top of
. the pressurizer, termed, I believe, the PORV valve.

'~ That valve is not supposad to Iail in the open position.

It's supposed to reclose, following a pressure spike

in the primary system, and it had remained open for

. an extended period of time.

MR. GORINSON: Were there other events that
occurred during that transient that vou considered
unusual?

MR. DUNN: Yes, there had been a termiration

of the high pressure injection svstem during the

 firse minutes of the transient. I can't give you an

exact time. I could obtain that information. But it
was at a time I felt was inappropriate.

MR. GORINSON: And you learned all those things
before Mr. Kelly sent his November 1, 1377 memorandum?

MR. DUNN: Yes, sir.

MR. GORINSON: And did you discuss the Davis-
Besse transient with Mr, Kelly?

MR. DUNN: I would have to say I had many

f\_(\"

‘.f (J W



Bumwns Repraling Company

57
discussions with Mr. Kelly on the Davis-Besse transient.

MR. GORINSON: Before he sent this memorandum?

MR. DUNN: I believe so.

MR. GORINSON: And did you encourage him to
send this memorandum?

MR. DUNN: I believe in the depositions we

gave you, I said I did. I & < that's still correct.

- There's some contioversy on actively I encouraged it.

I certainly would have, and I was seeking such a
memorandum to be issued.

MR. GORINSON: Had the issue of operator
interruption of high pressure injection been analyzed
&t Babcock and Wilcox before the Davis-Besse accident?

MR. DUNN: Not to =y knowledge.

MR. GORINSON: Was it vour view, at or about
the time that Mr., Kelly sent this memorandum, that

Babcock and Wilcox customers should be given more

' guidance on the operation of high pressure injection?

MR. DUNN: I believe I'd rather say that

we were seeking a forum of discussion on the issue.

- For reascns that at that time I may not have been aware

of, thn action in that avent could have been quite
proper. I did not feel it was at that time. As of
today, I still do not feel *hat was a proper action.

Sut I would say we were seeking a forum for discussion
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to make a decision as to whether or not the operators

' should be informed or be given additional guidance.

MR. GORIUSON: You said something about some-
thing not being a proper action. What were you referring
to?

MR. DWNN: I was referring to the termination

of high pressure injectinn, as it occurred during that

t-ansient, specifically the Davis-Besse transient of

September 24th.
MR. GORINSON: OQkay. We'll come back to my

question, sir. Was it your view at that time that

- Babcock ard Wilcox cur .omers should be given more

guidance on high pressure injection?

MR. DUNN: I suppose, considering that at that
time, I perscnally felt that was inappropriate acticn,
then I would have to say that ° felt that they should
have been given more guidance, or informed of the
event.

MR. GORINSON: Before Mr. Xelly sent Ahis

November 1, 1977 memorandum, did vou speak with B and

. W's training department to find out what operators were

Seing taught about high pressure injection?
MR. DUNN: No, sir, I did not.
MR. GORINSON: You did receive a ccpv of Mr,

Kelly's November 1, 1277 memorandum.
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MR. DUNN: Yes.

MR. GORINSON: Did you prepare a response?

MR. DUNN: No.

MR. GORINSON: Did you give Mr. Relly vour
thoughts on the subject orally?

MR. DUNN: I believe that's correct.

MR. GORINSON: What did vou tell Mr. Kelly?

MR. DUNN: Again there would be many discussions

in znd around this time frame. And the particulars of

can say that I felt his memo was aimed at the point
I was trying to get resclved, and we were trying to
start a forum.

MR. GORINSON: Were you in agreement with
Mr. Relly's recommended guidelines in his November l
nemoc? And to help vou, there should be a copy of
Mr. Kelly's November 1 memo there on the table.

MR. DUNN: I think it would be best to say
that the instructions concained in items A and B of
this memo point in the right direction, in the directicon
that I would indicate -- would feel would be very
positive towards resolving my concerns. 3ut I'm net
Sure that I would wholl; agree that they were entirely
adequate at that time. Acain we wera trying to start

a forum in which we could completely, vou might say, knock
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out all of the considerations.

MR. GORINSON: You wanted further discussion

. on the subject?

MR. DUMN: Further discussion. What I wanted

. was a full reactor coolant system. I'm not sure that

this prescription of 1600 PSIG provides me that.

MR. GORINSON: When you say a full reactor
cooling system, what do vou mean, sir?

MR. DUNN: I mean full of water, in its liguid
form.

MR. GORINSON: You mean going solid, is that
what that's --

MR. DUNN: I would not mean going solid.

I used reactor coolant system. I would rathe' it be
considered reactor coclant system less the pressurizer.

MR. GORINSON: After Mr. Xelly wrote his
memorandum, what happened? Was there any response?

MR. DUNN: Not that I was aware of.

MR. GORINSON: Did Mr. Kelly tell vou whether
he was getting response from the company, from the
people he'd written to?

MR. DUNN: The lack of response on the Kelly
memo, Or to integration in ganeral prompted a follow=-on
memo Dy myself. I'm sure that in preparing that memo,

I asked the guesticn as to whether theres had bean

AO /L

i v !
TWUWV
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response on this issue.

MR. GORINEON: Could we put in front of M4r. Dunn

- what's be n premarked as Commission Hearing Exhibit Number

32 This is a memo from Bert Dunn to Jim Taylor, dated
February 9th, 1978. Do you have that in front of vou,
sir?

MR. DUNN: Yes.

MR. GORINSON: Is this the follow-up memo you
just referred to?

MR. DUNN: Yes.

MR. GORINSON: And specificallv what led you
to write this memorandum on February 9th, 19782

MR. DUNN: I think the best characterizaticn
would be that I had not seen positive action, which

I could interpret as leading to instructions to prevent

Premature operator termination of high pressure injec~-

tion or resoluticn of myr concern in a fashion that
would say it really wasn't premature.

MR. GORINSON: You sent this to Jim Taylor.
He's the manager of licensing. Is that correct?

MR. DUNN: That's correct.

MP. GORINSON: And why did vou address this =o
him?

MR. DUNN: I felt Mr., Tavlor was an influential

person con'!ermed with safety and could, so <o speak, start
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the ball rolling.

MR. GORINSON: I see. Now, on the second pace

. of your memorandum, vou list as copiees various other

' individuals in the organization. Can we just quickly

go through and identify those people and what their

| titles are?

Who is Mr. Swanson?
MR. DUNN: Mr. Swanson is a suparvisor in the

integration unit. Integration is an additicnal urit

' within the plant design section. In particular, I

Delieve Mr. Swanson is Mr. Relly's supervisor.

MR. GORINSON: Mr. Roy?

MR. DUNN: Mr. Roy, at this time, was the
manager of the plant design section.

MR. GORINSON: And today what is Mr. Rov's

MR. DUNN: He is the manacer of the engineering

MR. GORINSON: Mr. Karrasch?

MR. DLNN: Mr. XKarrasch wouléd be the manager
of the integration unit.

MR. GORINSON: Mr. Bailey?

MR. DUNN: Mr. Bailey is a ngineer witﬁin the
licensing secticn, assigned to the generic licensing

unit.

€2
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MR. GORINSON: Mr. Kelly, that's the Mr. Kelly

who had written the November 1, 1277 memorandum. Is
that right?
MR. DUNN: Yes, sir.
MR. GORINSON: Mr. Kane?
MR. DUNN: Mr. Kane is a member of the licensing
| section. At the time of issuance of this memo, Ae

was either a unit manager, in charge of operating plants,

| or on special assignment to that section.

Buoswers Kepoiin 3 Company

MR. GORINSON: Mr. Agar?

MR. DUNN: Mr. Agar is additionally a unit
manager in the licensing section.

MR. GORINSON: Mr, Pittman?

MR. DUNN: Mr. Piutman, I cannot specifically
give you his title. He is a member of the nuclear
3 service departmenc.

MR. GORINSON: Mr. Phinny?

MR. DUNMN: Mr. Phinny would also be a member of
the nuclear service department.

MR. GORINSON: And Mr. Scott?

MR. DUNN: Acgain, 1 belive Mr. Scott is a member
of the nuclear service department.

MR. GORINSON: In writing this February 9th, 1973
memorandum, you were addressing the same concern that had

previously been addressed by Mr. Kelly.

-

£
C
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MR. DUNN: Yes, sir, I believe that's correct.
MR. GORINSON: And thus the concern that arose
out of the events at Davis-Besse one?
MR. DUNN: Yes.
MR. GORINSON: And can we look at the second

paragraph of your February 9th, 1978 memo, the last

sentence of that second paragraph? Would you read that

for us, sir?

MR. DUNN: Yes, I think I'd like to say that
up until this time, I believe the memo contains a
description of the events at Davis-Besse. And I
carry on to say, "Had this event occurred in a reactor

at full power with other than insignificant burnup,

. it is quite pessible, perhaps probable, that core

uncovery and possible fuel damace would have resulted.”

MR. GORINSON: And what did you base that on,
that conclusion?

MR. DUNN: Primarily my experience involved
with the prediction of loss of coolant accidents, for
approximately eight years, and a knowledge that high
pressure injection, under the conditions of a loss of
coolant accident, is necessary to rrevent the events
I've described.

MR. GORINSON: I see. It was your view, was it

not, as expressed at the beginning of the third paragraph,
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that Babcock and Wilcox had not supplied sufficient infor-
. mation to reactor cperators in the area of recovery from
LOCcA?

MR. DUNN: Well, inasmuch as I wrote that

| Sentence, ves.

Bowars Repsating Company

MR. GORINSON: Ancd was this memorandum also
. designed to provide & basis for discussion?
MR. DUNN: I believe that was my intent in
- writing this.
MR. GORINSON: Why were these particular
~ individuals copied on the memorandum to Mr. Taylor?
MR. DUNN: I would say that, in all probability,
- Mr. Kelly and myself and probably Mr. Swanson discussed
- my issuance of a memo, for which I was responsible for
the content. But we accumulated names of people within
the various sections that we felt could start a forum
of discussion during which an acceptable prescription
for termination of high pressure injection could be
identified.

MR. GORINSON: Did you include the training
department in that forum for discussion, at all?

MR. DUUIN: I don't believe so.

MR. GORINSON: Did vou talk to the training
department before writing yvour memorandum?
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fIR. GORINSON: Are you aware of a system at
Babcock and Wilcox called a preliminary safety concern
system?

MR. DUNN: Yes.

MR. GORINSON: And what department is respon-
sible for that system? For administering it.

MR. DUNN: The administration responsibilities
lie within the licensing section of the engineering
department.

MR. GORINSON: 1Is that Mr. Taylor's section?

MR. DUNN: Mr. Taylor is the person to which
the form is addressed, and responsible at least for
the initial form of discussions and distribution of the
concern.

MR. GORINSON: Why wasn't this memorandum
on a preliminary safety concern form?

MR. DUNN: I think the answer would be that I
felt that this memorandum, if it were successful in

instigating a review of my concerns and achieving

resolution of those concerns, would have been sufficien*.

Had this not accomplished that in my mind, I believ-
then I would have issued a PsSC.
MR. GORINSON: Did you consider this to be a

safety concern at the time you wrote the memorandum?

MR. DUNN: I consicder it to be a highly possible
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concern to the safety of a plant.

MR. GORINSON: And something that's a highly
possible concern for the safety of a plant, is that
something that normally goes un the preliminary safety

concern form?

MR. DUNN: It would be a candidate for the

. preliminary safety concern form. I would say it's not

10 |

11

12 |

13

14

15 |

16 |

17; there may have Lbeen a telephone communicaticn between

'8

19

21

22

24

25

abcolutaiy mandatory that it goes on that.

MR. GORINSON: So you thought that putting it
in memorandum form would still get the attention vou
believed it deserved.

MR. DUNN: Yes.

MR. GORINSON: Did Mr. Taylor respond to your
February 9th memorandum?

MR. DUNN: I'm unclear on that point. I

menticned in my discussions during the deposition that

 myself and Mr. Taylor. There was no w. tten communica-

tien.

MR. GORINSON: Well, can you tell us what che
Substance of that telephone communication was with
Mr. Taylor?

MR. DUWN: Well, if, in fact, it occurred -- and
I mentioned that I was very unclear on that, i+ would be

what you'd call a ghost in my memory =-- the content, as
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it appears there, is that Mr. Taylor was redirecting the
memo to the nuclear service department.

MR. GORINSON: Did he tell vou why he was
redirecting it to the nuclear service department?

MR. DUNN: I don't believe so, in that
conversation.

MR. GORINSON: Did you point out to Mr. Taylor

during that telephone conversation the last paragraph

. of yvour mero of February 9th, which says, "I believe

this is a very serious matter and deserves our prompt
attention and correction"?

MR. DUNN: I would not say I specifically pocinted
that out. I think I felt that Mr. Taylor had read the
memo and understocod its implications.

MR. GORINSON: 3But he did not tell you why
it was being routed to the nuclear service department.

MR. DUNN: Well, I wouldn't say he did not
tell me. I said I did not recall that conversation in
detail, or even if it really occurred.

MR. GORINSON: Have you ever learned from Mr.
Tay'~r why he rcuted this memorandum to he nuclear
s rvice department?

MR. DUNN: He has given ma scme reasons.

MR. GORINSON: What were those reasons?

MR. DUNN: He felt che memo was misdirected and
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for resolution should have gore to nuclear service.
MR. GORINSCON: Did he tell you why it was
misdirected? .
MR. DUNN: He felt that it was a matter of a
changing procedure, which would be accomplished =-- or

could be accomplished best by that department.

MR. GORINSON: After yon had put in your

- February 9th memo, what occurred next, sir?

MR. DUNN: As I recall, the first thing that

- Occurred is I was approached by a member of the nuclear

service department and we held discussions concerning
the memo. I believe, to some extent, there was a
brief explanation as to why I considered it inappropriate,

the termination of high pressure injection, as it

| occurred in Davis-Besse.

Following that, a alternate prescription for

| termination of high pressure injection was put forward

by this person. And after review and discussion of the

. alternate procedure, I concluded that it satisfied my

- concerns, as well as the one I had provided in my

February 29th memo. Nuclear service felt it was more
practical, more implementable. And I doc ~ented my
agreement with that alternate prescription in a ‘ollow-on
memo.

MR. GORINSON: Who was the persen from nuclear

69
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- positively identify him. But I have asked around the

service tha:t ycu were dealing with?

MR. DUNN: Well, I'm going to have to give a

fhuymwmuto&n.IWeuuwwnymmwmmy

times to try and identify that individual. And I cannot

. section, the nuclear service section, as to who that
' individual would be. And the most likely candidate

? would be Mr. Ca' Boslow.

MR. GORINSON: Now, just so we understand, is

it fair to say that the people you were dealing with

rom nuclear service did not dispute your prediction
that, had the event occurred in the reactor at full
power with other than insignificant burnup, it is guite
possible, perhaps probable, that core uncovery and

possible fuel damage would have resulted? Did they

- challenge that during your discussion?

MR. DUNN: They may have. I would say that
after the discussion and the explanation of the reascns
I had for predicting that, that they -- the individual,
I'm using the word "they"; that's probably overstating
it -- the individual with whom I was discussing the
events deferred to my judgement, if he didn's necessarily
believe it. And I'd say I felt he was believing me.

MR. GORINSON: But from your perception, they

did not challenge vou =-- or he did no- challenge you, from
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your discussions with him.

MR. DUNN: Again, I would say that we had, I

think, a discussion of the reasons I made the prediction.

Now, that means he probably asked me something on the
order of how could this happen, which is a possible
challenge. But by the end of thosa discussions, there
weren't those concerns evident in the talking, the
banﬁerinq.

MR. GORINSON: He didn't tell you vou were

| wrong.

MR. DUNN: No, not anything that flat.

MR. GORINSON: Is it fair to say the bulk of
the discussions concerned the prescription?

MR. DUNN: Yes, it would be fair to say that.

MR. GORINSON: Can we put in front of Mr. Dunn
a document that's been premarked as Commission Exhibit
Number 4, and it is a memorandum dated February l6th,

19738, from Bert Dunn to Jim Taylor, subject, operator

 interruption, high pressure injection? Do vou have

| Exhibic Number 4 in front of you, Mr. Dunn?

MR. DUNN: I have my February l6th memo in
front of me.

MR. GORINSON: Okay. Is that the £ollow=-up
nemo you were referring to?

MR. DUNN: Yas.
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MR. GORINSON:

tion of the aiscussions between vourself and the serscen

from nuclear service?

MR. DUNN:

Yes.

MR. GORINSON:

72

And this represented the resolu-

And,

as you state in the last

paragraph, you found the scheme to be acceptable?

MR. DUNN:

Yes.
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| MR. GORINSON: You sent this memorandum to Mr. Taylor

'as well. What was your reason for doing that?

i
n ) . : , .
4 an attempt to communicate with him that action nad taken place ‘

73

|

|

J

|
MR. DUNN: I believe this memc goes to Mr. Taylor as E
on my concerns and that in my opinion a prescription which woul&
satisfy myself as well as the nuclear service had been agreed td.
MR. GORIMNSON: Did you know at that time that Mr. Taylor

believed that these memos had been misdirected?

MR. DUNN: I think misdirected =-- the word misdirected

l
comes out much later. I knew at that time -- let me restate that
'a little bit == if my memory of the phone conversation is ac=-

curate, and I would like to acain say that it is very foggy, I

would have known that Mr., Taylor had passed this on to the

tluclear Service lCepartment.

|
| MR. GORINSON: Was it still your view though as of
|

fFebruary léth that licensing was playing a part in the resolution
|

1
}
{

jof this matter?

|
' MR. DUNN: Certainly, by issuing the original memo to?
§M:. Taylor, action which had not been evident for over a month ;
‘had str ¢ A,

MR. GORINSCN: So the answer would be yes? You assumﬁd
'licensing was playing a part in this?

MR, DUNN: Well, I den't kncw that they were playing

an active part in it but it had the appearance that at least

they were an instigator of some value.

/i '
‘1 UV
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|

was that vou assumed they were playing some part in it? 1Is that

I
l
{ MR. GORINSON: So the answer from your pcint of view
i
|
|

correct?

i MR. DUNN: 1If that part could be as small as a tele-
'phone call to somebody in Nuclear Service or a communication
!that would say, hey, I think you ought to do something about
Ethis, then they may have had a part.

E MR. GORINSON: MNow, as you understood it on February
Elsth, 1978, were the recommendatior.s contained in that memo
.going to be distributed to B and W's customers?

? MR. DUNN: I was operating under that assumption.

| MR. GORINSON: Excuse me, I didn't ==

MR. DUNN: I was operating under that assumption.
MR. GORINSON: So it was your understanding that it

|
|
1
|
|
|
|

was going to be sent to customers?

i

, MR, DUNN: Yes, I would think that would be the only
|

bay in which the recommendations could be incorporated.

|
the customers? After :rchruary l6th, 19782

| MR. DUNN: To my knowledge, no.

MR. GORINSON: Did you have further discussions witha

i
@

!
H
{
|
|
|
|
1
|
\
|
]
|
!
i
|
]
)
|

| MR. GORINSON: And were those recommendations sent to

Nuclear Service between February and August of 1978 as o prob=-

lems or concerns that MNuclear Service had with the recommendaticns

contained in your February l6th memorandum?

MR. DUNN: Again, to my knowledge, I did not have
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|

I!discussions ef that nature.
|
f MR. GORINSON: Do you know what Nuclear Service did
|

3iwith your February l6th memorandum?
!
l
|

MR, DUNN: I know of some follow=up communicaticon on i

5 the memorancum.

é MR. GORINSON: Wwhat follow-up communication is that,
7.si:?

|
sf MR, DUNN: In August == or I believe it is in August, |

9 |I think it is August 3rd of 1978 a memo was written from Mr.

10 (Pon Hallman to Mr. Bruce Karrasch on this subject.

11! MR. GORINSON: Could we give Mr. Dunn a cdpy of what nas

12 been pre-marked as Commission Exh’»it number five? This is an
|
1

13 |August 3rd memorandum f£rocm D.F. Hallman to B.A. Karrasch. Is

i
|
'this the memorandum you were just referring to, Mr. Dunn? ;

i

é
14 |

I |
16 | MR. GORINSON: When were you told about that August 3zd

I ]
,7£momorandum? ’

' |
18i MR. . JNN: I am not exactly sure. I think it was with-

19 /in a menth of March 27, 1979. It was certainly after March 28, |
' |

20 |1979.

21; MR, GORINSON: So it was after March 28, 1379 that yod
zzélearned about it? |
23 MR. DUNN: That I became aware of it, ves.

24 MR. GORINSON: T.e memorandum, you will note, lists

95 YOu as copy "E" in the right hand corner.




Bowwis Reponiing Conmgany

10

1

12

13

14

15

16

17

18

19 |

20

21

22

23 |

MR. DUNN: Yes, sir.
MR. GORINSON: But to your knowledge, and to your

recollection, you do not remember seeing that memorandum before

lMarch 28th, 19792

1 MR. DUNN: That i. correct.
MR, GORINSON: What was your reaction when you hearxd

about the existence of this August 3rd, 1978 memorandum?

i MR. DUNN: I don't think my reaction is printable., I |

was very upset.
MR. GORINSON: Why was that?

MR. DUNN: Primarily because it was one of tre first

indicators that I had that the instruections had not jone out. !
‘And I believe I had also had verbal discussions that the in-

!
|
1
|
|
|

1
|
, .
|it, that I had been on distributicn for this memo and that would
| _

‘then mean that I had the possibility == or would have had the

]

‘ .
possibility to again instigate acticn along the lines of my con=
i

cern.

MR. GORINSON: Looking at the memorandum itself,
Nuclear Service, in the middle of the paragraph, !Mr. Hallman
recommends that two incidents should be evaluated. Do You see
that?

MR. DUNN: Items cne and two?

MR. GORINSCN: Yes, sir.

MR. DUNli: Yes, I see that.

h )

TOUV

|
Structions had not gone out. I also expected, when I heard accut

; " l-‘
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! MR. GORINSON: What was your reaction to those con-

cerns chat were being raised by Nuclear Service?

b

MR. DUNN: At what time, sir?
MR. GORINSON: When you learned of the memorancum and
had an opportunity to read it.

|

i
MR. DUNN: I think my rezction would be that I did not

believe them to be concerns but worthy of evaluation and that I

lwould say we should probably check those items for conscduences

'
'but that in my belief they would not provide consequences severe

enough to change the prescriptions.
MR. GURINSON: Let us take a lcok at the first one.
It says that the pressurizer goes solid with one or more HPI

|

'pumps continuing to operate. Would there be a pressure spike

‘before the release opened which could cause damage to the RCS.

|Do you see that?

MR. DUNN: Yes, sir.

; MR. GORINSCON: If that question were answered affirmaf
}tivcly, would that give rise to a safety concern? .
é MR. DUNN: I think my answer should be that there are
!concerns about going solid when it is not necessary but in line
| |

with the conditions for which we are using the high pressure
{

;injection system in the event of a loss of cocolant accident,
this concern would not be as weighty as the accident.

MR. GORINSON: So it would be a less significant

concern? Is that what you are saying?
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1 MR. DUNN: I think that is probably pretty good.

2 MR. GORINSON: What about the second question? Wwhat

|

4 |damage would the water surge through the relief valve discharg
4 piping and quench tank cause? If that is answered affirmative
5 /does that give rise to any safety concern?

é MR. DUNN: By affirmatively, you mean that damage

7 |would occur?

8 MR. GORINSON: Yes, there is damage.

N MR. DUNN: Well, underwriting these concerns wculd b

10 |the possibility that if we hadn't had a LOCA and the prescription

11 |was followed, there may be the possibility of creating one. How=

12 |ever, again, the prescription is necessary to survive a loss o
|
13;coolant accident and I would say that should take precedent.

1‘§We wculd not have, for example, core damage in these events.
;5§would probably have some equipment that would have to be re=-
y¢§placed. We would have effluent into the reactor b.ilding if
17§the quench tank, for example, burst. But we would be in a re-
13%coverable mode.

195 MR. GORINSON: So there would be equipment damage?
zofthat what you are saying?

2,# MR, DUNN: Well, if I break a quench tank == I consi
22fthat equipment damace.

e
|

1%,

£

=
|

L
oo e iesiafien s ety i aaiuiens

der

23 MR. GORINSON: Now, the last sentence of the paragrapn

24 that follows those questions, says, "vet, =he references sugge

se"

725 'and I see the references at the top of your two memoranda, "the
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2 | tinued”. See that?

3 MR, DUNN: Yes.

|
2
|
i
|

! |
lgpossibility of uncovering the core if present HPI policy is con%
|

|

|

I

|

79

4 MR. GORINSON: 1Is core uncovery a significant safety

siconcorn?
i
|

7 |coolant accident, I think is a significant safety issue. Okay?

a'Duriq the lcss of coclant accident we can undergo a certain de- |

|

10#1 am talking about two separated regiocns of cooling == a region

|

12§say that porticn of the ccre below that region is covered; and

l

13 |a region of just steam above tnat regicn, that portion I would

|

14 call uncovered. We can have that type of event to a certain ex=

16
17 |

18

i

i
I
|
:
l
v

4dR. DUNN: Not core uncovery in itself. A loss of

gree of core uncovary and here, when I talk about core uncovery

15 tent, We cannot have a large amount of it without having severa
|

Exceedingly high temperatures are required to cause the major

concerns with the loss ¢f cooclant accident, Again, these nigh

11;of basically water with steam bubbles located in it and I wouldz

|
i

i
core damage. low, core damage itself is not the end of the game

|
i
|
|
|
|
{

19 temperatures would be possible at slightly greater core uncoverﬁ

2Q?than those that would cause fuel damace.

21 | MR. GORINSON: When you have got core

]
]

22 significant though, is it not?
23 MR. DUNN: I think it is significant,
24 MR. GORINSCN: To you knowledge, werc

25 tions in the August 3rd memorandum evaluated by

uncovery it is

ves.
thcse twc gques~

the Plant
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16

‘mation on that point. ‘

50 f
Integration Section? After the memorandum was received by z:.hem}

MR. DUNN: I would have to testify with hearsay infor«
|

!

MR. GORINSON: Go ahead.
MR. DUNN: Well, I don't know that they were evaluated.

What I have heard is that Nuclear Service was told to go ahead

with my instructions == do what I wanted done, in other words.
MR. GORINSON: When were they told that?
MR. DUNN: I don't know that.
MR. GORINSON: And who was it that told them that?
MR. DUNN: Bruce Karrasch told me that he told them

MR. GORINSON: Did he give you a time when he told
them that?
MR. DUNN: No. |

|
MR. GORINSON: Let me have placed in front of you wha?

17

18

19

20

NN
“w N

LS
&

| !
ihas been pre-marked as Exhibit Six and also Exhibit Seven. These
| |

'are notifications that were sent out by Babcock and Wilcox fol-f

glowinq the T™I 7. on supplementary operating instructions for
|

|the HPI system. Cn2 is dated April 4th, 1979 and that is Ex= |

|
|

ihibit Six. Exhibit Seven is dated April 1l7th, 1379 ==

|
]

CHAIRMAN KEMENY: Did I hear you state that these wers
'sent out after the Three Mile Island accident?
MR. GORINSON: Yes. Mr. Dunn, were you consulted

prior to the time the April 4th, 1979 instructions to customers

»
n
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| (went out from B and W?

1
2! MR, DUNN: Yes, sir.
i

81 W!

3 MR. GORINSON: And do you know if your February 9th

|

|
4 |and February l6th memos were reviewed before this instruction was

5 sent out to the customers?

6 MR. DUNN: I believe that these instructions relied

7 heavily on my input and in creating the ideas which were to be |
g /supplied to the operating plants, I relied on my February léth
9 mm.

10 MR. GORINSON: And to your knowledge, was this the

1,éfirst time that the company had sent out the supplemental in-

12ist:uctions that you were requesting be sent out?

|

|
|
1
l
!
j
{
{
|
i
134 MR. DUNN: From the Babcock and Wilcox Company to thei

]‘ioperatinq utilities, yes, I believe we had communication with |

]Sithe NIC in whi * basically supplied this formula prior to the

{issuance of ' .is. '
16 | l

17 | MR. GORINSON: But prior to that time, the :ecommende?

|

,B{procedure set out in the February lé6th memorandum had not gone
1
19i°“t to the customers?

|
\
|

20 | MR, DUNN: To my knowledge that is correct. !
21 | MR. GORINSON: Exhibit 7, which is the April l7th
zzjrevision or modification to the original supplementary instruc¥
R tions, could you explain the basis for that modification, sir?
24 MR. DUNN: I may not be able to explain the basis

25 totally but I think I can shed a considerable amount of light oa




-

0

2

10 1 /it. It is my understanding that some of our customers were con

sttt

2icarned about going solid in a conditicon where the reactor had
;not undergone a loss of coolant accident. This primarily relatés

4 to the containment of the 20 minute dead space in the original

5 |instructions. The original instructions contained the words,

6 |if high pressure injection is actuated, leave it in place for

7!20 minutes, or words to that effect. During 20 minutes it would
? :

a}be possible to pump enough water into a reactor coolant system
9ito £ill it solid and cause the PORV or the code safeties to
|

10 relieve fluid. If we did not have a loss of coolant accident

|

1|§that action would be unnecessary. To allcw some relief from
|

ithe 20 minute rule, we wrote the third section which still indi=
l

~

icates a full reactor coolant system with water and allows you
!

14 |to terminate the high pressure injection if it is necessary to ' .

|
|

|
| |

15§ptevent the prssurizer from becoming, growing, an indicated off=

;egscale. )

' !

17 | MR. GORINSON: So the modification was done at the :

sic Iagincidence of B and W's customers? |
|

17 MR, DUNN: Well, the customers were concerned about

20 it I think. 0t least one of our management personnel was also

|
21 concerned about the issue. I don't know whether he was concerned
| |
22§before the customers got concerned or afterwards.
27 | MR. GORINSON: What is his name?

MR. DUNN: Allan Momak.

Bowerns Reponiing Company
»
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MR. GORINSON: Let us turn to another subject, if we .
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| |can, Mr. Dunn. 1In February of 1979, there was a meeting in i
2 | Lynchburg concerning the loss of pressurizer level indication, i
3 off-scale on the low side. Were you present at that meeting? ;
4 MR. DUNN: I think so.

5 MR. GORINSON: Maybe we can help you a little with

6 |this. Put in front of Mr. Dunn a document which has been marked

7 |as Hearing Exhibit Number § and it is from J.T. Willse, Licen=- ;

8 sing to the distribution. t concerns loss of pressurizer level

9 |indication. Have you seen that memo before?

10 MR. DUNN: I am not absoclutely sure. I think I have
i

11  seen this memo in the depositions and I have probably seen it
|

12 ' before that time.

|
|
MR. GORINSON: But it shows you as being in atterdance
|
|

|
'3
14?at «.at meeting.
15 g MR, DUIMN: Yes, that is indicated. 5
1¢E MR. GORINSON: What was the NRC's concern, as you unde}-
17;stand it, that gave rise to that meeting? |
18: MR. DUNN: The NRC, if I am correct and I am not a i

19 | lead party in this meeting, T am a participant but not a lead
2ofperscn == I believe their concern was tha% if the steam gene-
21§rators were to overfill during an event that would cause the
22 initiation of the auxilliary feedwater system, the system could
23:be depressurized or cooled %o tne extent that th2 steam scace

24 in the pressurizer would expand into che reactor ccolant system

25 proper.
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MR. GORINSON: And would that cause a loss of pres=-

|

surizer level indication?

S S ———

MR. DUNN: Certainly, in order to expand into the
reactor coolant system the water -- I said steanm space expand -=-
that would mean the water would drop below the low level indi-

cator. I

MR, GORINSON: Now, in preparation for this February
l4th meeting, did you have an internal B and W meeting?

MR. DUNN: Yes.,

MR. GORINSON: And did you attend that meeting?
MR. DUNN: I believe I did.
, MR. GORINSON: Was that on February 9th? .

MR. DUNN: That is what I have been told.

, MR. GORINEON: 1In any event it was within a few days

%f the February l4th meeting?

|
|

|
| MR, DUNN: Yes, g
‘ MR. GORINSON: And what was discussed at that meetinqﬁ
i MR. DUNN: It is my understanding and recollection tnai
that was a dry run of our presentaticns to e given at the l4th:

meeting. f

é MR. GORINSON: So you just worked throcugh the presen=-
%ation that you were giving to the NRC? |
MR. DUNN: That is my recollection.

MR. GORINSON: Who was present at :he February 9th

reeting? The best that yvou can remember.
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i MR. DUNN: Well, there were a number of pecple involv%d
iin and around this time. I don't knocw that I can really re- i

iconstruct that meeting in my head. There would have been Mr. i
Bob Winks, I believe very surely that he was at the meeting;

'additionally, I think Mr. Eric Swanson was at the meeting;

probably a number of other pecople that I don't recall at this

|Lime, as well.
| MR. GORINSON: A+ that February 9th meeting, did vou
‘raise the problem of the pressurizer level going up, as well as

going down?

| MR. DUNN: No, I did not.

|

7 MR. GORINSON: You just confined your attention to

|
'pressurizer level going down?
»

MR. DUNN: Yes. My role in the discussions at this

‘time was to provide back-up information which would state that

{

;even if the steam bubbls expanded in RCS, the reactor cocolant

|
'system, there would not be any adverse consequences cf tnat.

|
MR. GORINSON: Did it occur to you that it might be

ia subject to be raised, considering that this meeting would alsé
iconce:n another transient that had occurred?
| MR. DUNN: No. We were discussing an event entirely
‘sepirate from a loss of coolant accident.

MR. GORINSON: Was there a mecting with the utilities

prior to the date of the February ld4th meeting?

MR. DUNN: Not that I am aware of.

404 Ok
SOV | J
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36
MR. GORINSON: You didn't attend any such meeting?

MR. GORINSON: liow, on the bottom of the second page

e —————————————————————————]

it states the conclusion, stated by Mr., Foster of the NRC. He
stated that the loss of pressurizer level indication was merely
an operational inconvenience and that loss of pressurizer level
ra- not a safety concern. You see that, sir?

' MR. DUNN: Yes.

MR. GORINSON: Had that been discussed during the
’mnetinq? The question of it being an operational inconvenience

%athcr than a safety concern?

MR. DUNN: During the February l4th meeuing?

MR. GORINSON: Yes.

MR. DUNN: I would assume that it had been. I am sure

|

Ehat that is the point we were trying to make to the NRC during |

' I
Fhat meeting. i
i

| MR. GORINSON: Was that point discussed during tiie Feb~

|
ruary 9th meeting? f

MR. DUNN: 1In all probability. We were trying to get

that conclusion to be drawn.

g MR. GORINSON: Okay. Would you explain to the Commission

1
|

ﬁhat the operational inconvenience would be for the operator?

| MR. DUNN: Well, as far as determining the condition

bf the reactor coolant system, as to whether or not it has steam

in it and its margins between a solid reactor coolant system

N
(S 3 J\.«'
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! |plus the pressurizer, if you will, and a system in which he had |

2 |steam, he would not have level information that would indicate

3;how far away from injecting steam into the Primary system he

4 'would be and he would have to rely on pressure and tenperature
5 |readings to achieve that information.

6 MR. GORINSON: So he would have the pressurs and tem-

|
7 |perature readings to rely on even if he didn't have the level i

8 indication? |

I
16 technical specifications. I can't swear to that but it would

9§ MR. DUNN: Yes.
10 MR. GORINSON: That would be the operational incon-
|

)1;venience?

12% MR. DUNN: Yes. I also believe he may be for a short é

13§time out of specifications. f

14 | MR. GORINSON: Excuse me, I didn't hear that. |

15 | MR. DUNN: He might be for a short time out of his %
|

17 Seem that those would raquire him to maintain his pressurizer

13 level within indication.
19i MR. GORINSON: So that he might possibly be cutside '

2°?technical specs? |

21 | MR. DUNN: Momentarily.

22; MR. GORINSON: Did you, at any time, review =re Michel-
23 sSon report?

24 MR. DUNN: Yes, sir,

25 MR. GORINSON: When did B8 and W become aware of the

.
Co
o
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16 | |Michelson repcrt? !
2 MR. DUNN: I think I get this date wrong every time I;
3 |discuss it. This time I am going to say in April. I have got |
4 |3 copy of the Michelson report with the date stamped on there.
5 MR. GORINSON: And was your group assigned to do an

6 evaluation analysis of what Michelson was saying?

7 CHAIRMAN KEMENY: Excuse me, April of which year? !
|

3 MR. DUMN: Oh, April of 1978.

9 CHAIRMAN KEMENY: Thank you,

10 MR. GORINSON: Okay, so it was April of '78 and at

11 tnat time you received the assignment to evaluate and analyze
12 the Michelson report?

13 MR, DUNN: My unit was made aware of the Michelson

14 Teport. It was a request from a customer and we would receive, .
15 |[I guess, an assiqnhent to evaluate it.

16 MR. GORINSON: And who in your group was given that
17 assignment?

MR, DUNN: Mr. Bob Jcnes.

18
193 MR. GORINSON: And did you reach any conclusions as
2°;to the merits of the Michelson report? I
215 MR. DUNN: Yes, I believe we reached conclusions as g
§ 22§to the merits of the Michelson report. Bob was the original
; 23‘per:sm'c within ECCS aware of the report. I was mace aware of
3 24 the report in a briefing that he gave to me. I think we would
§ 25 ‘say that we concluded that an individual within the TVA organization ‘
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;had done a review and I think it might best be characterized as
!a developmental review and that he was creating a lot of his

arguments from first principals, as opposed from scmebody else'
‘arqumnnts of small breaks. He had a number of guesticons about

those small breaks and the evolutions of the LOCA transients

and did not understand how these issues or concerns were incor-f

I

|
Eporated within our evaluation of small breaks and that we should
\

Provide him with information which would illustrate or show him

| )
'how these concerns were incorporated; or, if you will take

| |
|
|
|

{
;&nothcr word, allowed in our evaluation of small breaks.
MR. GORINSCN: Well, is what you are saying that the

iissuas raised by Michelson were already included in B and W

|

|

g !
analvses? |
|

|

1

|

1

MR. DUNN: VYes,
; MR. GORINSON: So that in your view there was nothing |
| |
new in the Michelson report? i

| MR. DUNN: In my view there was nothing new in the

nichelson report. We had either directly included the phencmena

|

or we had bounded it.

|
1

. MR, GORINSON: Let me have put in front of you ==
CHAIRMAN KEMENY: Excuse me, Chief Counsel, would you
§ive us a definiticn of what bounding means?

MR. DUNN: What it means to me is that as far as =he
consequen.es of a loss of coolant accident, I have dcne a number

of evaluations which in my opinicn, and in the opinion of the
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!}tevicwers I am sure, result in worse conlitisns or worse result#

2 /it will use cladding temperatures, a typical result, or a .
3 |typical perameter you would look at, these accidents would re-
4;sult in higher peak cladding temperatures. There are other

5 |criteria which you evaluate than just peak clad temperature.

6 |In any case we seek to provide analyses which are worst relativ

to that == those criteria =~ and convince ourselves that in

~1

8 |fact we have chosen the appropriate accidents to evalua*e.

‘ape 5 ? MR. GORINSON: Let me have put in front of you, Mr.

|
1Q!Dunn. a document that has been pre-marked as Hearing Exhilit

W e S = . W] e Y

|
11 tumber 9 and it says at the top Michelson Story Comments. It is
|

N . '
12 '@ hand-written document. Do You have that in front of you sir?

13 ! ML TUN: Yes, isr. ’
| A | .
14 | MR. GORINSON: 1Is the date on that document April l4cn,
15 21979? f
I |
16 | MR. DUNN: Either April ldth or April 19&h. |
17 | MR. GORINSON: Okay. It is an April date.
i .
18 | MR. DUNN: Yes.
19% MR. GORINSON: And was this document prepared by you:?
203 MR. DUNN: Yes.
21; MR. GORINSCN: For what purpose was this document pre=

22 pared?
23‘ MR. DUNN: The "Michelson Report" had become a gublic

24'issua. This document was prepared to provide background material

Buoswwis Reporing Cungany

25 Via which Babock and Wilcox could respond to tne, at that time, ‘
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criticism for which the !ichelscn report was being used.

!

i

|

! MR. GORINSON: Who did copies go to, Mr, Dunn? This |
‘ ]
|

MR, DUNN: Of this particular one I believe it only
went to my boss. I used it in briefing various peocple that were

to appear in public but I don't believe I gave a copy of it to

]

|

anybody but ny boss. Now, I could be wrong on that. There '

could be other copies.
MR, GCRINSON: And who were the people that you briefed

with this document?

MR, DUNN: There were a number of them. I probably
was involved in briefing Dr. Don Roy. I can't recall the {

specific incidents. I certainly discussed it in depth with my

i
i
Eboas. It was apparent in a number of forums that might cause ;
!him to have to respond on the Michelson report issu: and at one

time we did have a discussion with Mr. John MacMillan on the

'issue.

MR. GORINSON: Okay. When was the discussion wich

;Mr. MacMillan?

!
|

MR, DUNN: It was before cne of his congressional

!

fhearinqs and I would have to go back and talk to scme people
about the specific date. I can't give you a date, probably
about a month after the accident.

MR. GORINSONM: Mr, Chairman, I would ask that Exibits

3 through 9 be included as part of the hearing record.
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CHAIRMAN KEMENY: So ordered. |

(The documents previously marked for |

' for identification as Exhibits 3 ‘
through 9 were received in evidence.)
MR. GORINSON: T have no further questions.

CHAIRMAN KEMENY: Mr, Dunn, you are Manager of the

ECCS Analysis Unit within planned design, is that correct?

|
MR. DUNN: That is correct. |

? CHAIRMAN KEMENY: And would it be correct to say that |

the ECCS system is one of the very important safety systems

MR, DUNN: I would believe that.

|
| |
| |
’within the nuclear power generation system? ‘
| |
I 1
i |
| CHAIRMAN KEMENY: Therefore, in effect, you hold a
i

]

‘highly responsible position? |
! |
MR. DUNN: Yes, sir. !

| CHAIRMAN KEMENY: Within that context I would like to!
| 1
turn to your initial memorandum, the memorandum of February 9 ==

| [
you don't need to look at it in detail, I am not going to ask |

|
iyou detailed questions about it == but I am curious then how }
i |

many memoranda vaguely of that sort have you written in the pasﬁ

|

| S o . : . ) .
few vears? I mean, is it one, 1s 1t ten, is it a hundred?
|

|

MR. DUNN: Being as you have used the word memorandum.,
jtrom myself or my unit == I might very well delegate such a memc-
’tandum tO sormebody else ==

CHAIRMAN KEMENY: Yes, I understand tha=.

MR. DUNN: There may be four or five. I can recall two
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i at this time. :

.
CHAIRMAN KEMENY: Very cood. You recall two but tner;
imay have been four-or five. At any rate it is not twenty or
thrity memoranda.

MR. DUNN: No, sir.

CHAIRMAN KEMENY: So it is not an example that your

:unit would have been flooding the company with memoranda of this
i
kind?

|
' MR. DUNN: No, sir. I believe we do our job very well
|

1
II would say we are not necessarily perfect but the instance
|

where we have to do these kind of things are not daily.

|

|

CHARIMAN KEMENY: To the best of your recollecticn

have your other memoranda used phrases roughly similar to "this
|

is a very serious matter and deserves our prompt attention"?

} MR, DUNN: No, I think that phrase was picked because

I had not seen action. Okay. The other memorandums I am re-

|
calling, we had started action and action was under way so I

L ]

han't think that particular phraseclogy would be appropriate.
|

i CHAIRMAII XEMENY: Yes. So in that manner you were

|

|
using that phrase in effect, because you felt action was impor-
;ant in this case? f
‘ |
, MR. DUNN: At this time that is my recollection of way
I used it, primarily from the words here. I don't remember.
CHAIRMAN KEMENY: How concerned were you later that

year that you were not seeing action?

| )
t0U P
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g 22 MR. DUNN: I was unconcerned. I was operating under

-

2 |the assumption that we had reached agreement and that action
ihad taken place. |
4 CHAIRMAN KEMENY: Yes. By action here, I assume you
5 /'mean that you thought that proper instructions =-- instructions

4 'You consider proper had been sent to customers, would that be

7 |correct?

8 MR, DUNN: Well, I wor.d defer on the word instructicn

9 /and say that at the least we had provided them with the incicence

10 |of Davis Desse and the opportunity to avail thecselves of the

|
|
|
11finstructions. ]
i
!
|
|
|
|

|

12E CHAIRMAN KEMENY: That was your assumption and that

]J!i' why you were not more concerned?

“i MR, DUNN: Yes. .
: CHAIRMAN KEMENY: Other commissicners? Commissicner

15

,éiMcPherson?

\
|
|

17 | COMMISSIONER MCPHERSON: Just a brief recapitulation:

18 You wrote the first memorandum on February 9th, 1978 and you
|

,9;succeeded that with one on February l6th, 1978, both pointing |

205:0 this potentially serious problem. On August 3rd, 1973 Mr.
2,§H111nan in Nuclear Services expressed some concerns that they
22;had and said that as a result of those concerns and their lack |
23iof resclution, there had been no methods, no instructions, no

74 |Fecormendations sent to customers. Finally, on April 4th, 1979

Bowwwrs Neporing Cosmgaony

75 instructions were sent out which were amended con April 17th, 1979. ‘
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i:' that statement as to the memoranda correct? i
j MR. DUNN: As I recall. ’
E COMMISSIONER MCPHERSON: So that is a total of about |
20 months from the first memorandum of yours on February 9th to
the final memorandum of April 17th, embodying these recommen=

dations to the customers. That is February °th, '78; April 17th,

179 ee

MR. DUNN: Yes, sir.

| COMMISSIONER MCPHERSOM: And, of course, Three Mile

|
l
i
| |
'Island had intervened on March 28th, '79. Can you, in layman's!
i

terms, describe the differences between your recommendations on

|

February 9th and the final methods sent out on April 17th? Can

&ou describe either the evolution of that recommendation or
| i
simply the differences between the two? !

E MR. DUNN: Let me try. Let me first say that what ia!

?ttnmpting to be accomplished here is that during the recovery
i |
from a small break, prior to turning off the systems which are |

' |
allowing You to survive the incident, we are attempting to achiave

@ reactor coolant system condition which is as much like normal?
Ls possible. And in my mind that means with almost as much wa:gr
;n the system as we had during the start of the event. In tnatt
fashion then a second event or if termination has been prematu:cﬁ
we can restart the systems and continue the accident in as good

a condition as we were to survive the initiation of it. In that

fashion then the evaluation of the initial event beccmes a

486 145
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bounding evaluation of the second phase. So we are trying to

SE——

|

!

!qct a4 reactor coclant system full of water acain. The difference
‘ .

;betwoon the two issuances. ~nsStructions, does nct really change!

|
1that intent, - #- <nat standpoint, from the practical standT
!

point of what it is meant to accomplish, it Qbuld accomplish i:f

lalmos: identically., With the single exception that, whereas !

- |
we instructed a dead band space of 20 minutes in which we did |
|

not want anybody doing anything, we modified trat in order to 3
| |
‘allow prevention of an accident provided the ore single event ;
i 1

|
'even in that instruction, the requirement to have a sub-cooled i
i |
reactor cocclant SYstem so that the system would have st=ill been |

l l
|full of water., It is just as good an instruction but scmetimes |

|
|

|of the pressurizer becoming full was evident. We still maintaij

you lice to put a little dead space in for evaluation so that
actions don't take place too rapidly. i
| COMMISSIONER MCPHERSOM: The chances between tne '78 f
ftecommcndation versus the April 17th, '79, the final message :
Jto customers are not substantial, If I understand what you ara;
;saying they are not substantial in +their specifics? ;
| MR, DUNN: To the intent of the instruction that is |
true. The provision for eliminating the 20 minute rule nay very
yell be substantial. Okay. If I had this action for anotner

event, I would not like %o cause a loss of coolant accident and

part of that instruction may very well be guite substantial.

COMMISSICNER MCPHERSON: Mr. Dunn, at any point in
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|

sg 25 lﬁthc period after the Davis Besse accident, =0 your kncwledge,
|

‘ 2 |did any personnel from the Nuclear Regulatory Commissicn ever

;
3 express concern about the state of high pressure injecticn sys-
|

Alt‘m instruction for training? With respect to B and W reactors}
|

5 | MR. DUNN: Could I have the timeframe of that, sir?
gl COMMISSIONER MCPHERSON: Well, any time after Davis

7%80330. | |
8 MR. DUNN: It is my understanding that a memo Qas |

9 written within the staff and that ==

10 COMMISSIONER MCPHERSON: Within whose staff?

n | MR. DUNN: Within the NRC staff. And that it bears ai
|

;gfstrong relationship to the subject of termination of high pressure
|

| |

13 injection.

15 MR. DUNN: I believe it is almost identical, expressed

|

| |
i .

14; COIMMLCSIONER MCPHERSON: Bears a strong relationship?!
i

|
16 in slichtly different terms to my subject in my February memos. |

l
17 And it, I think, relates to Davis Besse transient. I am not

18 keally sure of that., It dwells on the locp seal configuration f
] i

19 for our pressurizer surge line, which I think is somewhat inap-i

20 Propriate. It is not a proper point to dwell on but I believe
21 ;t also indicates that because of +=his locp seal there may be

|
272 2 termination of the high pressure injection at the wrong time,

23 ©F it may be doesn't state it quite that distinctly, it may say

24 that this may cause an indicated high pressurizer level at a

Bowwis Reporiung Compuony
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|
sg 26 1 That may be more accurate as to the content of that memo. !
2I COMMISSIONER MCPHERSON: Was that memo sent to B and;
2w |
4 MR. DUNN: Not to my kncwledce. {
s | COMMISSIONER MCPHERSON: It remained within the Nuclo;r
4 | Regulatory Commission? ,i
7| MR. DUNN: That is my knowledge at this time, ves, s#r.
35 e have that memo now. !
9’ COMMISSIONER MCPHERSOM: But you had no knowledge of;
10 I it during February 19782 i
1 ’ MR. DUNN: That is the state of my knowledge. That i
12? is my opinion, yes. We did not know about that until after é
13 ' March 28, 1979. :!
14 ‘ CHAIRMAN KEMENY: Commissioner Pigford? '
15 ? COMMISSIONER PIGFORD: Mr. Dunn, referring to your
|
165 recommendation in your memorandum of February 16, your second :
,7; recommendation == the hot leg =-- let the hot pressure injectioJ
‘
,8; be such that the hot leg temperature is more than 50 degrees
,9; Fahrenheit below the saturation temperature -- was it your
20; expectation that this would be an instruction to the operator? |
21 MR. DUNN: Was it my recommendation?
i 22 COMMISSIONER PIGFORD: was it your expectation that
a 23  this would lead to instruction to the operator?
3 2 | MR. DUNN: Yes, sir.
g 25 COMMISSIONER PIGFORD: Was it vour uncerstanding taag
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27 | | the operators would have scme means of determining the satu-

2 | ration temperature?

—————————

3| MR. DUNN: They have thermacouples on the hot legs.

4 COMMISSIONER PIGFORD: How does that give you the

§ | saturation temperature?

4 MR. DUNN: Well == oh, I am sorry. They have therma=-
7 | couples from which to read the reactor coolant temperature. The

g | saturation temperature would have to be inferred from the re=-

9 | actor coolant system pressure, either via diagrams supplied to

10 | him within a procedure or via access to what we would call sta

11 | equations, or via steam tables.

L .___g s

12

13 | B and W finally sent out include those provisions 2f determining

|
|
|
|
|
COMMISSIONER PIGFORD: Did the recommendation that
2 |
14 | the saturation temperature? }

MR. DUNN: Well, I think I have misled you a little

|
19 | OF what I am trying to accomplish here. I believe we did provigde

|

15 |
16 Ebit. The actually mechanics of how this type of instruction is
17 iimplemanted within a control room would not be my domain. It
. |
18 gwculd only be that those mechanics should accomplish tais fact,f

|
a graph either directly with the instructions or after that time

|
|

20

2 from which a person could correlate the variables necessary. |

221 COIMISSIONER PIGFORD: That would be some attachment

27 tO the instrucc. 118 of April 17, 19792

MR, DUNMN: Either to that one or it had already gone

Bowerns Repaiiug Comgxuy
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COMMISSIONER PIGFORD: Gone out previou: ly?

MR. DUNN: It may have gone out previously.

COMMISSIONER PIGFORD: About when would you think?

MR. DUNN: I am not sure. It is certainly not very

"ard to have access to that information.

o ee———————te]

i

COMMISSIONER PIGFORD: Was it your uncerstanding taat,

the operators at the B and W plants normally do this transla

tion

|

to cbtain pressure and to cbtain saturation temperature? Was

| it your under.tanding at the time you wrote this memorandum?

17

18

19

20 |

21

22§

23

|
|

MR, DUNN: I don't think I asked myself that question,.

I would think it would be my understanding that they did not
normally do that.

COMMISSIONER PIGFORD: Did you have any knowledge
as to whether that translation was included as part of the
training program at B and W?

MR. DUNN: No, I did not.

COIMISSIONER PIGFORD: You have no knowledge?

MR. JUNN: I have no kncwledge.

CHAIRMAN KLIMENY: Ccmmissioner Marrett?

COMMISSIONER MARRETT: I would like to go back to

| your memo of February 9th, the third paragrzph, the incident

points out that we have not supplied sufficient information
feactor operateors, is the reference there to the utility or
the actual perscn?

MR. DUNN: Yes, the words procbably are slightly

x
i
i
4
l
i

!
{
|
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29 1 | confusing. I would say the reference is to the utility.

2 COMMISSIONER MARRETT: To the utility?
3 MR. DUNN: Yes.

4 COMMISSIONER MARRETT: So am I understanding it cor= |
|

§ | rectly that although this was sent to Licensing, the unit that

é | actually was responsible later was Nuclear Service or customer

7 | service. That is the department that was handed this?

|
Eoad
MR. DUNN: Well, we have an assumpticn on my parct, you
|
|
i

]

9 iknow, during this time period =- and with that ir mind. T as=

10 Esumad them to be responsible. With that in mind, ves, Nuclea:i
" ngrvice would be the persou handling that, |
123 COMMISSIONER MARRETT: But what I am asking == this

13 imemo did go to Nuclear Service and the subsequent memo, or the ;
14 }one that followed yoru next one did come from Nuclear Service? ?
15 %Is that right? E
1¢E MR. DUNN: The August memo? i
12 : COMMISSIONER MARRETT: VYes. =
13; MR. DUNN: The August memo came from Nuclear ServiceL

‘ ]
19 | This memo, the follow=-up, February l6th memc is not directed to!

20 Nuclear Service but it had Nuclear Service personnel on it for i
21 | distribution,

22; COMMISSIONER MARRETT: 1I believe a point in the organi-
23 Zational chart, training is a section in Nuclear Service. Is

' that correct?

MR, DUNN: I believe that is correct, ves.

Bowwens Keporting Comgxmy
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l
i

to there being insufficient information to reactor operators,

was there any indication == although I understand you were not

made to that statement on the argument that training == the

i .
idiractly in contact with training == but was there any challenge
| |

!

training department was already taking care of HPI questions
through the training that was given? 1In other rords, was there

4 response saying, this is unnecessary because we have, in fact

the perscns in the control rooms themselves? Did anything come
up that said that training wes taking care cof this already?

MR, DUNN: Well, first it is my understanding that
'B and W supplies training to the personnel at the customer's
request. So we could not, I believe, Precuame tc have trained
Eevery Operator that operates one of our plants. I believe the
Icu:tom-rs have the option of other people within the nuclear
icommunity to provide training to their operat.'rs, and c¢an, in
%fact, do it themselves if they wish.
fto my concerns. No such statement that said, hey, we nave al-

ready done all of this.

ments in scme of the other material, that there was indicaticn
from some person, at least with eference to HPI, training was

taking this into consideration. 0id you hive, based cn your

COMMISSIONER MARRETT: Mow, when you make a reference

|
@
i
|
|
l
l
l
i
|

{
’

in the training incorporated directions directly to the opcratof:,

|

|
|

COCIMMISSIONER MARRETT: Thera certainly have been state=-
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1 ;impressions if you were not directly involved with tra..ning,

2

3

12
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14

15

16

17

18

19

20
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23

|

I
]
|
!

| with reference to these issues?

|
|
I
|
!
|
|
|
|
i
|
|
|
[
|
|
|

I

|
i
}
J

|
|
|
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any ideas about what was going on in the training depa.'tment

MR, DUNN: Did I have ==?

COMMISSIONER MARRETT: Did you have any impressions
about what training was doing about these areas?

MR. DUNN: At the time that I wrote this memo?

COMMISSIONER MARRETT: VYes.

MR. DUNN: No, ma'am.

CHAIRMAN KEMENY: Mr, Marks?

COMMISSIONER MARKS: Mr, Dunn, when a transient such
{9 the Davis Besse or the TMI II cccurs, is there a reg:..lar
practice at B and W which involves individuals xnowledg:able
about r2action to emergency, to gather somewhere to be able to
respond to the emergency? }
‘
MR. DUNN: There is no regular procedure for that buﬂ
it occurs I believe as a natural course of events. |
COMMISSIONER MARKS: What does that mean? ;
MR. DUNN: Obviocusl; we are intimately concerned withi

the plant and with the successful mitizaticn of an event. The |

first contact is made generally through the Service Department

-- fand if there is support to he given to the plant, tahey would

assemble the necessary pecple to provide that suppor:.
COMMISSICNER MARKS: But there is no. so to speak,

table of orcanization for such an assembly that vou know of?
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MR. DUNN: In the form of a procedure that would
|
call out a certain number of people to go to a certain rocm L
and gather to correspond on a certain *elephcne, or perhaps a
command central, there is none that I know of.
COMMISSIONER MARKS: And none has been instituted yet?
MR. DUNN: Well, I may not be capable of responding ;
to that question. I will say T do not know of one.
COMMISSIONER MARKS: You are certainly not involvedi? |
MR. DUNN: No, I ==

COMMISSIONER MARKS: Do you want to express an opinioh

as to whether you think it would be desirable as a == in terms

of the adequa~sy and crderliness of a response to suppcrt in |

dealing with an emergency? |
MR. DUNN: I could express a persona. opinion. I

think it is desirable. I think one has to be very careful

with such things, The utility is the perscn that is on the

location; has the best information; and ocher pecple who are

"ot intimately familiar with the cperaticn of a nuclezr power
|
|

plant, particularly if given authority, could cause extremely

severa problems at that plant durins an accident. tlow, I would

- Personally feel that if such a committee wera put in place,

22

properly trained and qualified for that particular plant, or

tyrea of plant, depending on the need == by type of plant

L]

'mean I would fael qualified to counselin response to emergency

25

core cooling, procedures, modifications if they are needed for
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‘noon of the 28th. I found out about the incident actually at

:that individual. I believe we were late in the evening wnen

' the procedures or was there any sort of post-crisis analysis

a1

108 |
a4 reason that I don't know of today on any of the B and W l
|

plants, I would not feel qualified to respond on a WQstinghousei

1
' plant. I think that would be highly inappropriate for me to do

that. In tnat fashion, yes.

COMMISSICNER MP ""3: Mr., Kelly testified that on

|
|
|
E
March 28th the on-site B and W representative was calling through
to Lynchburg for zdvice. Were you invelved in providing that 3
advice? E
MR, D/NN: I was involved in the Lynchburg command ]
post, which I think would be a proper characterization of that

room at that time, from time to time, mainly during the after-

about 11:30 of that morning. I don't know that -- it was not

clear that we were in direct communication with control and with
|

' the pumps started but wa were generating advice and attempting |

to get it to the customer.

COMMISSIONER MARKS: Were you sort of satisfied with

of whether tnis was a satisfactory way of dealing with this

' type of crisis?

MR. DUNN: There is no analysis of that =0 my Xnow=
ledge. Perscnally I was not satisfied with it.
COIIMISSIONER MARKS: Do you know who makes the deci=-

sions about sending people out £o irvestigate transients witn
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B and W plants, such as the Davis Besse or TMI II? :

|
|
|
| @
! MR, DUNN: I believe it is a joint decision. I think
in the case of Davis Besse it was arrived at jointly between

the manager of lNuclear Service and the manager of plant design.

|
|
|
|Ther. may have been some equipment personnel that went along
i
ias well,

|

CC'MISSIONER MARKS: You are not involved in those
| decisiuns?

MR, DUNN: I c2- be consulted in those decisions if

|
[
|
|
|
it appears that personnel with the background in my field woulJ
be useful in either diagnosing the problems or supporting the %
customer. Generally, the pecple that go to the field, they are|

COIMISSIONER MARKS: Were you consulted about sending

|

toc collect the information and diagnose. .' .
|
|

| 1
iout? I
! MR. DUNN: I wasn't consulted. I believe that at |
Eapproximately 11:30 I was made aware that it was in all 1.1'.k¢lj.-'i
| |
' hood a stuck open QRV and I suggested that it might be appro= |
gpriate we did have a few sentence communication on that and |
;what we decided was that we were going to collect data at a

' place for analysts, in Lynchburg, and that if at some time in
itne future the data that had been collected proved inadequate

. from the standpoint of whatever use I would make of it, that

then it micht be arpropriate to send one of my personnel. And .
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I think that is a correct decision to make.

COMMISSIONER MARKS: I am not clear.

that a team was sent out which left Lynchburg around ncon.

MR. DUNN: Yes.

COMMISSIONER MARKS: And what I am trying to £ind ou

We

understand

107 W

l
|
.

43 were you involved in the decision to send the team and its

the emergency core cooling systems and if I understand what

|
|
composition, since, as I understand it, you are in charge of
!
|
|
|
i

that means, it is conceivable at lest that vou should be in=-

volved in that kind of decision as to whether to send and who

to send.

MR. DUNN: Well, the personnel that were sent, if I

can try and explain this to you =-- were sent primarily

these were -- it was the intent then tc send these pecple up

| there to resolve the accident. Okay?

within Lynchburg and we could learn from it.

They certainly would

- the standpoint of data collection to provide cata back

'burq so that an understanding of the accident could be

from I
{

to Lynche

obtained

)
I did not believe

fhavu been made available and I think a little later in the day,

the consequences of the accident became more well-kncwn =2 us

'and we did start trving to do that.

e

0 /5
UV
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CHAIIMAN KEMENY: Commissioner Haggerty.

COMMISSIONER HAGGERTY: The preliminary safety
concern procedure, as contrast i with your memo, you
explained why you wrote a memo. What heppens with a

PSC, however? Wwhat's the difference in procedure?

| When it gets into licensing, I understand that licensing

- has to react. But does it start a different chain of

events? Does the PSC, for example, go outside of

- B and W, to NRC or %o the nmarticular customer invelved,

if that were the case?

MR. DUNN: The PSC is a more formalized way

to the point where the information about the concern
would go ocutside of Lynchburg. I coculd say its
benefits are primarily in that it more mechanistically
assures resolution of a concern. It has a wide distri-
bution, as to potential for involving a lot of pecole.
If, at the end of the procedure, the concern is
considered reportable, then there it would be communicated
to the NRC, hut only if it was considered reportable.
COMMISSIONER HAGGERTY: resumably a PSC has
%0 be resolved, one wav or the other. I presume that's
part of the procedure. That's what Yyou mean v being
formal. It has to be pursued to scme kiné of conclusien,

either that aothing further needs o be done or that
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somathing needs to be done.

MR. DUNMl: FPresumably, ves.

COMMISSIONER MC PHERSQN: Pat, can I interrupt
you to ask a question on that? In the PSC procedura,
are there deadlines for response? That is, if you

had written that memo un a PSC form on February 9th,

. 1978, and it had gotten into -- it lnaugurated the

process of the safety concern, would there have been

deadlines for pecple to respond to your memo, in the

course cf that procass?

MR. DUNN: Well, there may have been deadlines.
They would not be created by the PSC procedure. They
would have been created very much in the same fashion

that deadlines could ave been created out of my

- memos. It would depend on the extent to whic: the

concern had to be evaluated. The PSC procedure does
not say, you do this in this much time, until after

the event is termed reportable. At that time -- and I

" don't knew whether this was in effect in February of

'79. But at least today, the time an event is declared
reportable, our vice president is made aware of it and
DNe then has 48 hours within which to communicate the
information to the NRC.

COMMISSIONER MC PHERSON: That's an event such

as Davis-Besse.
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MR. DUNN: No, that's from a PSC. Let's say,
as an example, it's declared this is a safety concern.
It's no longer preliminary. It becomes a reportable
item. The vice president is notified. And then there's
the only fixed deadline, which is 48 hours to report it
to the Commission.

COMMISSIONER HAGGERTY: Do vou initiate a PSC?

MR. DUNN: I have had PSCs written from my
unit, partially been involved in them. I do not believe
that I've been the person that signed the bottom line,
though.

COMMISSIONER HAGGERTY: But vou department has
in.tiated a PsSC.

MR. DUNN: My unit has, ves.

COMMISSICNER HAGGERTY: Your unit has. Your
memo, of course, was addressed to the licensing --
head of licensing. It did deal with a safety matter.
One way or another, he, in turn, felt it was a nuclear
service activity, rather than a responsibility to
resolve, presumably because if the communication and
training, since they wers both in nuclear service,
that they could handle the entire thing. Certainly you
must have falt the memorandum was more flexible or that
this thing was at scmewhat lower levels of seriousness

than would require a PSC, or there's something distastef

1




Bowers Reporting Comgaany

10

11 |

12 |

13

14

22

23

24

25

| about starting a PsScC.

MR. DUNN: In general, I would prefer handling

- work through the less formal mechanism of memos and

interaction on a perscnal .asis. If that doesn't work,

' I'm prepared to write a preliminary safety concern.

CHAIRMAN KEMENY: Professor Tavlor.

COMMISSIONER TAYLOR: 1Is there any work at

E B and W that you would characterize as research and

development on emergency core cooling system design,

. operation, possible problems, opportunities for fixing?

MR. DUNN: Well, I think we have, in the past,
fixed the emergency core cooling system, at least in

one area. There is work that goes forward from time

j to time within the research divisions on phenomena
' during a loss of coolant accident. Generally, this
work is what we would term as single effects. To give

- an example, B and W has tested the coolability of a

reactor core under small break conditions, in which

there is a boiling pot mode of heat transfer, to verify

~ that our predictions of that type of heat transfer are

accurate and to verify some other information about
that type of heat transfer.

That doces not necessarily mean a check of =he
system itself. Those particular expariments resultad

very favorably to us. Our ideas about how that cooling

1 L2 45 | & i
400 RV
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mechanism would occur were suppcrted, borne out, and,

in fact, shown to be better than we would require.
So that kind of verified our ideas.
There are times when, in the review of the

accident analysis -- there's no formal procedure to say,

' hey, we're going to, every six months, look at the ECCS

system and try to dieam up what's wrong with it, But

from time to time, knowledgeable engineers have concerns
: about it. And, in at least one incidence, that's led

. to a medification of the system, to require cross-

connects to the high pressure injection lines, to

- maximize the effective injection of the high pressure

system under the assumption of a single failure in the

system.

COMMISSIONER TAYLOR: Now, is the work that

- you've just been giving examples of work that's done --

I believe you used the phrase "research division," or
‘research unit," is that separate from the engineering
division, or whatever it is, of 3 ané W? In cther

words, let me ask this. Is this work that you do in your

- unit, or is this organization a separate group of pecple

at B and wW?
MR. DUNN: It could go both ways. Within
Lynchburg, we have two tymes of units or cersonnel

concerned with emergency core cooling or loss of coolant

0L



Bow s Reporhng Company

10

11

12 |

13

14

113
accidents. There is my unit, which is responsible for

the licensing activities, in terms of generation of data
to provide the NRC to convince them that the systems

are appropriate, well-designed, and will function.

I would call us the first line, or the troops.

We have a support organization, which is

. primarily concerned with developing methods. Generally,
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these would be things we would request. We might ask
that a certain heat transfer corrulation be investigated
for applicability and perhaps incorporated in our
computer codes.

I could do that work. I am free to do that
work if it's necessary. But, by and large, the work
would be performed by what we wculd call the technical
staff personnel, which is a separate organization.

COMMISSIONER TAYLOR: Is that separate from
engineering?

MR. DUNN: No, that is not separate from

- engineering. That is still within engineering. It's

a separate section within engineering.

The mechanical R & D, or the physical R & D,
wherein we're taking a pipe and running it and seeing
how fast water flows through it, for examcle, that
would be performed either in our alliance research

center or in the -- there is a small research center which
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occasionally becomes involved -~ we become invelved with

for chemical type effects. Or it could be contracted

QuUt to a universit', for example.

COMMISSIONER TAYLOR: Du you have much contact

. with the people in the research center, in the sense

that it would be natural, or unusual, for you to

| discuss, for example, the Davis-3Besre transient or any
. other real operational guestion that you become aware

- ¢£? Or do you tend to address your own unit to that

ind not interact with the research center?
MR. DUNN: From the standpoint of an operational
concern, I would not interact, in all likelihood, with

the research center. If I needed basic information to

. address a concern in operations and this was outside of

my present state of knowledge, I might very well go to
them. But I would not expect that that type of contact
would be made. Our involvement with them generally is
along the lines of, I would like to perform this test
to see what harpens; these are the rarameters around
which I want to base the test; this is the tyre of event
I want tc test; and this is what I want measured.
COMMISSIONER TAYLOR: Is all or most of that
work company-supported, or is theras any significant
amount of what one might zall R & D on ZCCS performance,

design, and so on, that's suppcorted by the government,
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specifically by NRC?
MR. DOMN: By an4 large, the vast majority of
R & D efforts in emerge. :y cora cocoling systems and
the results or effects or impacts of those systems on
loss of coolant accidents is performed by the government.
COMMISSIONER TAYLOR: Does B and W do quite
a bit of that work? Do you have any sense of how much

work of this kind 1+ done in B and W, under contract to

| NRC?

MR. DUNN: Well, I'm not sure that I can give

| You a total response to that. I think we probably .2

not do too much physical testing. But I'm not sure

- how much involved we are in programs like the Navy

- programs, in which there may be contracts associated

| with emergency core cooling, which I'm not intimately

- aware of, or well aware of even. So I can't respond

' totally to that. You can really talk to the R & D

. division.

We do have a number of analytical programs
with the government, in which we are investigating
preliminary concerns with, for example, alternate fuel
cycles, what are tha ECCS concerns for alternate fuel
cycles, mavbe what are the ECCS concerns, whicsh should
we look at if we decide to create a new reactor design.

COMMISSIONER TAYIOR: Are you aware of any
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discussion, any papers, for example, on the D' vis-Besse

transient that have turned up at meetings of the

American Nuclear Society or any comparable professional

organization, as oproused to formal memoranda within

B and W or communications between JIRC and B8 and W?

. What I'm trying to cet at is the extent to which the

nuclear erginearing analysis ccmmunity, as a whole, goes
intc these gquestions of what happenad at Davis-Besse

and what does that imply for our particular system

- whether it's B and W or Westinghouse or whatever.

I have a sense -- and I'm trying to get some
idea of whether it's correct or not -- that. at ¢ .at
level of de*ail, that is, what happened at Davis-Bes=e,
there's very little sort of professional general
discussion of these matters at professional conferences
and sc on. Is that view correct or not?

MR. DUNN: That's, I think, a fairly difficult
question to responé to. It's very wide rance. Relative
to the aspect of che high pressure injection termina-
tion, the event I thought was most serious, I don't
believe there has been presentations -- Let me rephrase
this a little bit. Treating the Davis-Sesse incident
of September 24th, if that's right, as a loss of coolant
accident, I don't believe there has heen presentations

in the forums vou Suggested. There may very well have

00
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presentations in the forum of what happened, a description
of the events that occurred standpoint, or perhaps
somebcdy was interested in some other aspect that occurred
at the same time, steam generator performance, for
example, and I might not know about that.
CHAIRMAM XKEMENY: Professor Lewis.
COMMISSIONER LEWIS: Mr. Dunn, I'd just like to

get something clear. When did vou first become aware

Island or earlier, the August memorandum?

MR. DUNN: That we after Three Mile Island.

COMMISSIONER LEWIS: In other words, vou
didn't know abcut that at the February léth meeting
that was held in Lynchburg?

MR. DUNN: Well, the memo wasn't issued =--
en, yes, it was.

COMMISSIONER LEWIS: It was before.

MR. DUNN: I got my dates backwards. No, I
was not aware of it at that time.

COMMISSIONER LEWIS: So when that meeting was
held in Lynchburg, the meeting that was called by the
NRC and that was attended by the utilities, at that
time, you thought the word had already gone cut about
high pressure injection. 1Is that correct?

MR. DUNN: Yes, ma'am. 3ut *-at wouldn'% be
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the reason I wouldn't have mentioned it at that meeting.
COMMISSIONER: Okay, I'm kind of curious.
I was looking at Mr. Willse's memcrandum and he said,

'‘This meeting was requested by the Region II inspectors.

- The purpcse of this meeting was thought to be to discuss

the loss of pressurizer leve indication on all B and W

| plants.” It seems *o ~a it was a ;orfect time for this
' particular issue to be raised. And I wonder way, or

- whether it was raised at that meeting.

MR. DUNN:. Well, that meeting was called to

. address concerns associ-ted with overcooling transie. s,

where we have shrunk the primary system. It was not

called to address coacerns where we are losing pounds

of water. We still have as :.uch water availab'e in
those events to start with, as we do when we finish them.
Quite likely, the make-up systems for the reactor will
turn on to higher capacity and we'll wind up with more
water.

Mentioning of a concern about high pressurizer
Or mentioning my concern with Davis-Besse, I think
would have just had the result of diverting the meeting.
And appropriate personnel were probably nct at that
meeting. There would have been scme cross-connecs in
the fashion that I was at that meeting, and I believe

I'm un arpropriate perscnnel for those discussions. 3u*

| I G
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I beliese that the only result would have been a

diversion of the meeting and getting the meeting side-

‘tracked and not accomplishing, or accomplishing as well

' what the meeting was intended to accomplish.

COMMISSIONER LEWIS: Is it possible that you

5 didn't raise the guestion because it was an NRC meeting

and not particularly a private meeting between 3 and W

and the utilities? I mean, was the presence of the NRC

. at that ameting an inhibiting factor in your not raising

MR. DUNN: Actually, ma'am, I'm not a very

inhibited person. I would say not. I would say there

. are ways to talk to the NRC. You can discuss things
. with them. I just don't think that I would have felt:

- that an appropriate time to have such a discussion.

COMMISSIONER LEWIS: Now in hindsight, vou're

| aware chat a Met. Ed. repre~entative was at that

meeting. Mr. Hillbish was attending that particular

- meeting six weeks before Three Mile Island.

MR. DUNN: I wasn't aware of that until you
mentioned it. But that weuldn'* al) w it. I was
undar the impression that = Do istomers were
at that meeting, and they are c. tai. v cne of them.

MMISSIONER LEWIS: So haé this gquestion been

raised, he might have been aware of some of the oroblems.

119
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MR. DONIN: I supnose that's true.

COMMISSIONER LEWIS: Qkay, thank you.
CHAIRMAN XEMENY: Commissioner Trunk?

COMMISSIONER TRUNK: Have you or any of your staff

| ever sat in on an operator training class, you know, to

| give a lecture or to see that courses were run correctly?

MR. DUNN: We have, from time to time,

participated in operating training, in the form of

- providing a lecture on loss of coolant accidents. we

o not do this frequently. In general, there is a

group, which is called safety analysis, it's a unit

within the plant design section, which does provide

a lecture on accidents. Most of the time it has occurred

that they have provided, in addition, the lecture on

loss of coclant accident. We certainly have discussions

among ourselves as to what they may present. 3ut, by

and large, they decide what to present at that lecture.
We also need to understand that the lectures,

that series of lectures is optional o the utility.

' They do not have to purchase that from Babcock and

Wilcox.

As far as sitting in in a fashion which would
give me a good review of the overall operater training,
during which vou might expect me +o spot where the

training was inappropriate or stressad the wrong thincs,
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et cetera, we have not done that, prior to March 28th.
I believe we're trying to formulate plans to accomplish
that.

COMMISSIONER TRUNK: Have you ever taken a

: B and W training course, or anybody on your staff?

MR. DUNN: Pecople on my staff have taken a

' B and W training course. It's an abbreviated course

aimed at normal operaticns, not emergency.
COMMISSIONER TRUNK: Well, where do the people

get the emergency training, then? Hew do they get it?

| Shouldn't they be versed in everything?

MR. DUNN: My people?

COMMISSIONER TRUNK: Everybody, veh.

MR. DUNN: I don't think everybody can know
everything. We're responsible for having a design
and place capable of mitigating a loss of coclant
accident. You've got me in a hard way. I have to
agree with you that the operation of the system -- and
in ratrospect, I surely wish I had participated in
the type of thing you're talking about. But at the
time, we were operating under the assumption that if
the accident was severe enouch to cause the actuation of
the high pressure injection system or the low pressure
injecticn system, that it would be continued in operation.

So I didn't have a reason to doubt the traininc.
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COMMISSIONER TRUNK: Well, I think if you would
sit in on some of these things, you probably would have
noticed it. From what I understand, you hadn't been to
cne of these things for three or four years, or you
hadn't given a lecture.

MR. DUNN: Yes, I believe the lecture I gave

- myself was three or four years, or maybe even longer,

7 age. That wouldn't have spotted it for me, though,

16 |

17

19

20

21

22

23

that le~ture. Where I might have spotted such a thing
was in participating with the operators and allowing,
during the time that the normal instructors were giving
them information.

COMMISSIONER TRUNK: Well, what determines if
the instructors are qualified? I mean, is there anybody
overseeing them?

MR. DUNN: Well, they certainly are part of
an organization. They have management over them. And
I suppose that management is responsible for seeing
that their instructors are gqualified.

COMMISSIONER TRUNK: 3But I'm under the
impressicn that a team goes into the simulator. And
maybe cnly one person pushes all the buttons and the
other two just watch. I mean, what nappens if one guy
is sick and the other two have a replacement? They

probably wouldn't know what to do.

S~
CC
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MR. DUNN: I think that's simplifving training

considerable. I would not agree with your statement,
the other two wouldn't énow what to do. And I wouldn't
agree that operators are that single-minded or trained
to be that single-minded.

COMMISSIONER TRUNK: I have that plant in my
back yard. I want it as safe as possible. I want
those fellows to know the thing inside and out.

MR. DUNN: Yes, ma'am, I understand your
concern. I want it to be that way, too.

CHAIRMAN KEMENY: Commissioner Trunk, we will

have the manager of training for B and W as one of the

witnesses, so you'll have further opportunity ‘.

| explore that.

Mr. Pigford, did you have a gquestion?

COMMISSIONER PIGFORD: In vour recommendation
of February léth, the item two qualified it after a
certain number of minutes. Wouldn't it be simpler just
to state when you have such a loss of coolant accident,
leave the high pressure injection on, period?

MR. DUMN: It may be.

COMMISSIONER PIGFORD: Is there any problem

to that recommendation?

MR. DUNN: The only immediate problems +to that

recommendation, that occur tc me, are, one, positive

123
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identification of a loss of coolant accident is a somewhat
difficult process, particularly for extremely small
loss of cooclant accidents. If we break a large pipe on
a system, the pressure falls right out of the bottom,

the low pressure injection system, and the core flood

| tanks actuate, and that's generally guite obvious.

- For a small break, we achieve a reduction in reactor

coclant system pressure and, in general, achieve

saturated conditions. Something quite similar to that

. could occur, for example, in an overccoling transient,

wherein a serious amount of cold water had been injected

to the secondary side of the steam generator. If it

- were an overcooling transient, as opposed to a small

break, the continuous injection of high pressure fluid

has a potential for causing a loss of coolant accident.
That would be one reascn.
COMMISSIONER PIGFORD: Could you please explain?
MR. DUNN: Well, the reactor cooclant system
is only so big. t will contain, as a rough number,
500,000 pounds of water. If I attempt to push 550,000
pounds of water into the system, there is not enough
room for it. This would cause very high pressure.
And that pressure would have to be relieved. There ure
code safety valves supplied for that purpose. However,

the code safety valv.. have a small possibility of

“f (j Ln
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becoming damaged. They may not reseat. And if I continued

the high pressure injection, thev wouldn't reseat,
except momentarily, the nature of their relieving action.
And that, then, becomes a loss of coolant accident,
which, although in my mind there are not terribly bad
consequences to that particular accident, we wouldn't
want to have one. We wculdn't want to cause one.

The seccu.u item that may happen is the accident
may be securable, as in the fashion cf the PORV. That's

a loss of coolant accident for which a 3jlock valve

' is provided and for which I can stop having a loss of

- coolant accident. Once I do that and reachieve a

fairly normal condition of the reactor ccolant system,

. in my mind, it's better to stop with the emerJency

- Teports, you have small break analyses, and you have mentioned

systems and go back into the normal control of the plant.

COMMISSIONEr PIGFORD: Now, in some of your

that in some cases it is necessary to use operator action

during the early stages of these accidents to mitigate the
accident consequences. What kind of operator action
did vou £find out?

MR. DUNN: Well, at B and W, we approach =- at
least it's my opinion that we approich safety and a loss

of coolant accident rather aggressively.

COMMISSIONER PIGFORD: Excuse me, if vou can give

; U L, ‘ / IJ
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a fairly short, specific answer, and then, if you need
to el aborate, that would be good.

MR. DUNN: All right, well, I was going to
go ianto that in the next sentence, and then I would
like to elaborate, if I may.

As I mentioned, we approach it, I think, rather
aggressively. There is an operator action required

for mitigation of a small break, which relates to

 balancing the high pressure injection.

COMMISSIONER PIGFORD: Maybe it throttles the
high pressure injection?

MR. OUNN: Not necessarily. Let me tell you

- what I'm trying to accomplish. And the particulars of

how each utility would accomplish these facts are not

immediately at my knowledge. I can find them out.

I have provided criteria, what they should accomplish.

In the event of a small break, located between
the high pressure injection injection point and the
reactor vessel, additiocnally in the event that this
break is at the bottom of the reactor coolant piping,
at the very bottom, additicnally in the eveat that this
is a rather small break, and also that I have uncergone
a loss of one of my hich pressure injection trains,
for some reason -- that would be the single failure

riteria =-- it is possible that the active nigh pressure
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injection strain is injecting fluid in two locations. j
One of those locations is in an intact pipe ancé sne of
those locations is i; the broken pipe. Under those
specific circumstances, it's possible that the water
injected in the broken leg, I call it, will not reach
the reactor vessel. In order to achieve a higher
. ratio of water reaching the reactor vessel, we inform
the operator to line up his pumps so that no more than
30 percent of the total high pressure injection capability
' is going to any single injection nozzle. In that
fashion, instead of running the risk of lesing 50
| percent of my pump capacity, I only lose 30 percent of
| my pump capacity.
Now, it's my understanding that that is being

macde automatic within the plants. But for some period

- of time, they are doing that manually.

e
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COMMISSIONER PIGFORD: If you have a loss of auxi-

128

liary feedwater and a small break, what kind of operat ion

operator intrusion is necessary to keep the core from being

uncovered. Have you had that case?

to you.

MR, DUNN: We have bounded thuot case.

|
1

I can respond|

|

COMMISSICNER PIGFORD: Please. My guestion is what

kind of operator intrusion or action is required toc keep the

core from being uncovered?

MR. DUNN: The only intrusion for the small break

would be the one I just described to you; whereas, we would

want him to balance his high pressure injection in the event

that the LOCA part of the scenario described was between an int-

jection line and the reactor vessel.

actor will cool in a boiling mode successfully with just the

high pressure injection.

the break is very, very small, what is required?

e a break so small as to be able to be mitigated by the normal

COMMISSIONER PIGFORD: Suppeose there is no break or

MR. DUNN: 1In that event, it would probably have to

makeup systems. In which case, we would term it a "leak".

Perhaps, if I can divert you into a non-treak, just a total

loss of all feedwater =--

to you.

COMMISS> TNER PIGFCRD: That is the case I am sosing

What operator acticon is necessary?

Cther than that the re-

4 QU
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MR, DUNN: Initiation of the high pressure injection

system would be called for. There are, you know, auxiliary
feedwater systems on the plant available to provide independen
means of coeling. 1If both main and auxiliary feedwater ares
lost, obviou:ly need a heat sink, I have to use a containment
building.

COMMISSIONER PIGFORD: So, you have to initiate
high pressure injection at high pressure. 1Is that correct?

MR, DUNN: Yes, sir.

CUMMISSIONER PIGFCRD: Ncw, have you analyzed since
the Three Mile Island accident that transient using your com=-
puter codes? To be more specific, let's say calculation of
the pressure. temperature and so forth during the first few
hours.

MR. DUNN: We analyzed that type of transient in
1973. We are presently repeating that particular transient
and the status of that calculation is well aleong: probably
75 percent complete. We have no reason to doubt the 1973 re=-
sults. We did want to perform them with the current state of
knowledge. We have analyzed many very similar events. These
have baen the type of event of a FORD openiny initially. The
one you are describing will cause the PORD and the safeties to
open at some time.

CCMMISSIONER PIGFORD: Now, in the case of Three

Mile Island, the auxiliary fesedwater was unavailable for eight

£
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minutes. From your analyses, if 1% had been available, how
much difference would it have made to the transient, to the
onset of core uncoverace, leaving all other operations and
phases the same?

MR. DUNN: Leaving all other parameters the same,
there may have been a difference in the results. Let me quan{
tify and expand on this a little bit. The B and W ZCCS systems
will prevent the occurrences at Th:ree Mile Island. I believe
that or I wouldn't be in my pe-’cion right ncw. And I am very%
sincere in stating that. We have several unigque features ,
associated with our systems which ascist in the prevention of
such accidents. The TMI-2 incident involves many parameters
and I would like to go through those. There is the initiatingf

event --

COMMISSIONER PIGFORD: Before you go into the detail,
do you happen to know the non-specifics of the question. I
think you are giving us some back up on the wnole system,
right?

MR. NUNN: I am going into the events at Thrae Mile
Island to properly characterize the answer in my response to
my question.

CCMMISSICONER PIGFORD: Could you give us an answer
and then you can preovide the backup? Do you happen to have

calculated this case?

MR, DUNN: The Three Mile Island simulation, sir?
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CHAIRMAN KEMENY: The specific question, Mr. Dunn,
was, how much differemnce did it make to the accident that the |
auxiliary foedw;tet was not available for eight minutes?

MR. DUNN: What I am trying to respond with is that;
1s unclear as to how much difference that makes. It is not
obvious that that wo: .d have prevented the occurrences of Threi
Mile Island. It is not -- there is the possibility that it
woula have. May I centinue?

There is the initiating event in the loss of main j

1
feedwater. There is the non-availability of auxiliary feedwat;r
for at least sone time. Directly in response to your concern.;
this may have diverted the operator's attention or it may have
caused further damage to the PORD than would have been expected
under a normal loss of main feedwater event. Okay. Normally,
we don't expect damages to the PORD. We do expect it to cpen
and function.

I guess, in carrying it on, the third significant
event is the termination c¢r restriction of high pressure in-
jection. Fourthly, the PCRD must not be recognized as an open
== in an open position for 50 to 50 minutes.

Finally, the reactor ccolant's pumps must be termin-
ated. Those events must lie in approximate sequence of TMI-2
and in the time frame that they occurred at TMI-2 in order to

produce the resuits of that accident. Had the high pressure

injection not been terminated, the system would hav: evolved

& 75

AU Y



25

Bowers Repuntng Comgany

10 |

11 |

12

13

14 |
15 |

16

132
to an acceptakble void fraction and no consequences would have

been incurred. Had the reactisr coolant pumps been maintained
in position, the reactor could have ccoled itself with steam

flow.

So, the answer is that it is not obvious whether or |
not the auxiliary feedwa . or lack of emergency feedwater to
the secondary sites of the steam generators was meaningful. I
would certainly allow that the same process could have occur:ed
had the auxiliary feedwater been available initially.

COMMISSIONER PIGFCRD: Have you calculated the :ase,:
Mr. Dunn?

MR. DUNN: Yes. I am sorry. Excuse me. I have not;
calculated that case under the «3sumption that the high press-
ure injection system was cut kack.

COMMISSIONER PIGFORD: Had you calculated -- Excuse|
me. I will rephrase.

In an earlier analysis by your group, you reported
S. calculation of the effect of auxiliary feedwater being
left closed and with a .04 square foot rate and you reportad
that as the worst case break in the rance of interest. Does
that me.n that happens %o be the size that gives you the worst
results of all of the small breaks you considered?

MR, JUNN: I think somehow we have got some facts
mixed up. If I am not wrone and if th's is coming from my

deposition and I may have been wrong, I think that was a .01
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square foot break as opposed tc a .04.

COMMISSIONER PIGFORD: I am referring to a report
BAW 10104, Revision 3, dated August 1, 1977.

MR, DUNN: Okay. !

COMMISSIONER PIGFORD: You remember that?

MR. DUNN: I remember it. I don't have it in front
of me. The accident there does not involve the loss of auxil-
iary feedwater to my recollection. |

COMMISSICONER PIGFORD: leglecting auxiliary feed-
water has been investigated. Wwhat does it mean "neglecting
it"? ;

MR, DUNN: I think it would be appropriate if I
could have a copy of the report to get the context again.

COMMISSIONER PIGFORD: I will supply cone. I certain-
ly don't want to ask you from your report if you ==

DO you see the paragrapgh with the circles arcund it?

MR. DUNN: Yes, sir. I am just trying to find the
section in the report in which this statement is made.

In response to the word "neglecting® in here, it is
my impression that this means not modeling, not having a simu-
lation which would not have auxiliary feedwater available.

COMMISSICONER PIGFORD: Does that mean that in your
model, you assume that it is not available? Is that correct?

MR. DUNN: We generally assume tha*t _ae auxiliary

feedwater is available.

p o_"" )
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COMMISSIONFR PIGFORD: But I mean in that calculatioﬁ?

MR. DUNN: Well, if in fact we were referring to a .
calculation here, yes, that would be what it means. I am not
sure at this time whether *hi. is a calculation ~r an analysis
performed without the aid of computers, for example.

COMMISSIONER PIGFORD: Does it mean that in that
particular case, the auxiliary feedwater was not available?

MR. DUNN: That is what I would believe it would
mean.

COMMISSIONER PIGFORD: Then as you read through
further, it agpears that you are comparing it to an earlier
calculation with auxiliary feedwater available and would you
read cut that sentence that has the results in it, that com- ‘
parison.

MR. DUNN: The sentence that starts, the calculated
results?

COMMISSIONER PIGICRD: Yes. It is where comparison
with the previous calculations, which I think are with auxil-
iary feedwater available.

MR. DUNN: The calculated resul's showed an improve=-
ment in core liguid volume over the Previcus case reported in
the SMUD ESFAS CR with auxiliary feedwater.

COMMISSIONER PIGFORD: And does that mean that it is ==
when you do not have auxiliary reedwatar availakle, ycu improve

the results? .
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MR. DUNN: No, sir.
COMMISSIONER PIGFORD: What dces it mean?

MR, DUNNr It means that between the earlier analysis

and the analysis methods -- ex-use me =-- hetween the earlier

analysis and the methods :hat were in place for the earlier
analysis, which I have to place in abtout the 1973 time frame
for this, and the method of analysis justified in this report,
a large number of other improvements in the simulation had
occurred. And that because of those other model improvements
which relate to fluid tracking within the primary system, re-
sults of this calculation were -- and analysis -- and/or
analysis were improved over the 1973 variety.

COMMISSICNER PIGFORD: Even though this one now
has no feedwater available, the other things may result in a
net improvement. Is that correct?

MR, DUNN: Yes, sir.

COMMISSIONER PIGFORD: Now, tell me if the feedwater
were not available in such a transient and if you lost ocutside
power, which is the case that you calculate, then which is
better from the point of view of insuring that the core remains
covered with water? To have the pressure raelief ralve stav
open or tu have it open and close as designed?

MR. DUNN: Could I have the first parts of the
Tuestion again?

COMMISSICNER PIGFCRD: If you lost outside power
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and if you had no auxiliary feedwater?

MR. DUNN: Okay. I’ I lost outside power and I had '
no auxiliary feedwater, would it be better to have the ralief
valves ogan and close as they are designed to do or to have

|
|

them stay open? ;

COMMISSIONER PIGFORD: Yes. From the point of view,
strictly, of keeping the core covered with water.

MR. DUNN: Now, as I understand our system, the
core would stay covered in both cases. From the standpoint
of margins of covering, if the valves were to stay open, afterg
some period of time, the reactor coolant system would evolve
to a lower pressure, which would increase the capability of
the higan pressure injection systems to supply water and that : .
may then mean that we would have a larger margin to core un-
covary.

COMMISSIONER PIGFORD: Okay. In which case would
you have the temperature farther below the saturation tempera-
ature at a given time of an accident.

MR. DUNN: 1 do not believe we would be below the
saturatir . pressure in either case. Perhaps, if the valve is
opening and closing, there may be times at which we aras a
small degree telow saturaticn.

CCMMISSIONER PIGFCRD: Mr. Duan, dces your group

also evaluate the effects on containment of these calculatad

accidents? .
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DO10 v MR, DUNN: To a sertain extent. We evaluate the

. 2‘i resultant pressure and temperature within the containment as

3| a result of the types cf accidents and we involve the == calch
j late the hydraulic loadings in the fashion of jet ent:encnmenti
5 calculations. And that is at an option to the utility. |
65 CCMMISSIONER PIGFORD: Do you happen to recall at
7 what time in the Three Mile Island accident the containment
8 pressure reached the negative sufficient because the isolation
. of the containment?
10 | MR. DUNN: No, sir. I do not recall that at this
'"| time. It is my understanding that it did at one time, but I

12 don't recall exactly when that occurred.

13 COMMISSIONER PIGFORD: Well, what would you expect
. 14 from such an accident, at one kind?

13 MR. DUNN: Well, the accident at Three Mile Island.

’°j COMMISSIONER PIGFORD: Or such an accident. You

17 have analyzed such accidents for other reactors, haven't you?

18 MR. DUNN: Yes. I think it is important as to
'? | whether it is a loss of coolant accidents scmewhere in the
20 Piping or a loss of coolant accidents which has some control
21 in the form of quench tank. I would expect the reactor build-
g 22 ing to go to the required signal, which I beliasve is 4 PSIG.
% 23 Let me say, slowly. It would not go that level rapidly.
f 24 COMMISSIONER PIGFORD: For the Pebble Springs plant,
i 2

your analysis for the case of loss of feedwater and for a small

A0/ 10 7
4G0 i O
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18 |

19

20

break accident projected the centainment isolation at
peunds per square inch, at less than ten minutes. 1Is
correct?
MR. DUNN: That .~y very well be. I didn't
prepared to discuss details on Pebble Springs.
COMMISSIONER PIGFORD: Okay. That analysis

done back in ==

four

that

come

was

MR. DUNN: Pardon me a minute. Would you excuse me,

sir. There is a contract for which B and W has responsibility.

I usually refer to it as PG and E. I am not absolutely posi-

tive that
COMMISSIONER PIGFCRD: Thit is the one.

MR. DUNN: That is the ons. Okay.

COMMISSIONER PIGFCRD: In fact, let me state my

conditions a little clearly to show vou the relevance.

AsS

stated all feedwater is lost and water is lost throuch the

pressurizer, through the relief valve, through the reactor

coolant drain bank. And then it says that in lass than ten

minutes, containment pressure reaches the 4 PSI set point.

Does that still sound reasonable to you?

|
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MR. DUNN: What size break was this?

COMMISSIONER PIGFORD: Well, it appears tc be the
relief ﬂhrough‘the pressurizer, which I guess is the length
of the supplemental relie: valve.

MR. DUNN: You mean the PORV?

COMMISSIONER PIGFORD: Yes.

MR. DUNN: Well, to respond to you, s'.r, I would
have to go and do a calculation on that particular event.

COMMISSIONER PIGFORD: If I show you the table,
which I am assuming was supplied by vour group, would that
help?

MR. DUNN: That table could have been supplied by
our group.

COMMISSIONER PIGFCRD: Dces some other group in
B&W supply such analyses to their customers?

MR. DUNN: No, I don't believe another group within
B&W. The gquestion in my mind is whether we supplied that or
whether the architect-engineer supplied that information.

COMMISSIONER PIGFORD: Dces the architect-engineer
himself do this kind of analysis?

MR. DUNN: Yes, sir, at times. It would depend on
the utility's option as to who they contracted to dc that.

CHAIRMAN KEMENY: Commissioner Pigford, could I trv
a4 suggestion, since there are a ccuple of areas in which the

witness really was not prepared in the sense that we hadn's

I S
e
-
-———
-
\‘
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prepped him tc te prepared for this area. Would it be satis-

factory to you if vou subuitted those questions in writing,
simply requested from Mr. Dunn an answer o your gquestion?
COMMISSIONER PIGFORD: Of course.
CHAIRMAN KEMENY: It seems, since you clearly came
vell prepared in the areas in which you were previdusly gques-

tioned, it would seem to me fairer if vou submitted these in

writing. Would that be acceptable to B&W counsel?

COMMISSICNER PIGFORD: Certainly.

MR. DUNN: Yes.

COMMISSIONER PIGFORD: Since I have kind of confused

the record, at least let me make a short statement on where I

am heading so he can think about it. I am puzzled that in the

NEL? analysis that I have befocre me which appears in the
Tedesco Report from the NRC, which is fz- Portland General
Electric, a BaW reactor, and I have stated the conditiors,
the containment seems to isolate so Quickly, at less than 10
minutes, whereas my understanding from Three Mile Island is
that the containment did not isclate until much, much, much
longer. And I think other parts of the record will show how
long, and so I am not going to take the chance of making a
mistake of showing, telling. I think it is hours. And I

am curious as to the difference. Thank you.

i)
6
b
2]
J

MR. EDGAR: May we have one clarificacsion on

Ar. Dunn dces not know at this time whether or ncot =he analvsi

|
|
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-

in guestion was performed by Pi% aAr not, and if indeed that
was not the case, would it be suitable to the Commissiocn to
direct that guestion to the person to whom the analysis -- or
who did the analysis?

CHAIRMAN KEMENY: Absolutely. Yes, that is per-
fectly acceptable to the Commission.

Let's see, I believe Governor Babbitt wished to ask
Some questions.- Governor Babbitt?

COMMISSIONER BABBITT: Mr. Dunn, I am interested

10

n |

12

13

14

16 |

18

15 |

whether prior to the distribution of the Fairburn memo of
April 4, 1979, with respect to the use of the high pressure
injecticn system, prior to tha
writings or documents indicating what BaW policy was £or the
use of HPI during these low pressure transients?

MR. DUNN: I think you wculd have to go to two loca-j
tions. The operating procedures for a reactor
domain of the utility as, for that matter,

of almost everything. B&W prepares guidelines

time, where would I go for

are within the
final approval

for emergency

Bowwns Reporh g Campany

procedures, it is my understanding. Within the emergency
procedures, you would find information relative to that.

It would then occur to me that you should go to the
tlaining department who is -s*.ucting operators on how to

deal with the cperation of the plant and evaluate what they

L]

re saying. At least that is what weould do if I was seeking!

the information you are.

P
Cx
~
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CHAIRMAN KEMENY: In a moment I am geing to declare

a4 recess. I did not do it earlie- because T know, Mr. Dunn,

that you are anxious to return to your family. Incidentally,

yet, has it?

MR. DUNN: No, it hasn't, sir. Thank you.

CEAIRMAN KEMENY: We wish you -he very best. Just
€O tXy €O sum up two or three key points, returning vour |
memoranda of concern in February of 1973, there you suggested

Certain types of p:ocedures. My guestion does not relate to

every detail of that procedure, just to that kind of recom-
mendation. Would it be fair to say that that type of proce-
dure would have been relevant “o the Three Mile Island II
accident? Y
MR. DUNN: Well, I think that is a very good gues-
tiocn. I don't think that type of procedure would have hurt.
I believe, had the principles behind ny concerns been part of
the operators' general knowledge, that in that case it could
very well have prevented the results at TMI II. If the in-
structions had been embodied in the form of a procedure, then
we have to ask ourselves what were the procedures at Three
Mile Island. I can't swear to it, but I have been led to
understand that the emergency »rocedures there c~allad for
maintaining high pressure injection until the system was above

1600 psi

't
3
.

=
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If my procedure had been followed as that onc ap-
parently was, and I don't want to throw stones or aaything

like that, it might not have made any difference.

CHAIRMAN KEMENY: But -- let's see, was that last

reference that if your procedure had been followed at which
point, it would have made more difference?
MR. DUNN: At which peint during the transient?
CHAIRMAN KEMENY: VYes. It wasr't quite clear to

some of us, at which point would your prccedure have made morej
|

difference? ;

MR. DUNN: At the point == what I =-=- let me just sayi
it almost the same way and sea if it becomes clearer. It is
my understanding that within the emergencv procedures for
Three Mile Island there is a statement that says _ ,u leave
the high pressure injection functioning until the reac:or's
ccolant sy=tem reaches 1600 psi or above, ckar? To my know- |
ledge, during the time that the core damage occurred, the
reacteor coclant system was not above 1600 psi. It certainly
was not above that value during the time at which we were
seriously depleting the w~ter inventorsy in the reactor cooling|
system.

That would be che peint in time in which my instruc-
tions would have been wvaluable. Had my instructions been

follcwed as that one was, vou know, it wouldn's make any

&
serence.

-
-

(&

_-.
N

.
-
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|

CHAIRMAN KEMENY: P © "~ _ e hest of your knowledge,

your instructions, or any:hing equivalest to ~t, was not fol-
lowed at TMI II, is %hat correct? I am not asking what their
instructions vere, but you have analyzed -vhat happened there.
MR. DUNN: Yes, sir. Nothing equivalent to my
instructions was followed at TMI II during the first at least

two nhours, 2-1/2 hours, of the trunsient.

CHAIRMAN KEMENY: Yes. I am talking only about that

pericd, anc is it -- as an expert on the high pressure injec-
tion system is it your opinion that if something eguivalent
£o your recommendations had been follouwad during chat pericd,
it would have made a substantial difference?

MR. DUNN: Yes, sir. Had my i 'structions been
followed at TMI II, we would not have had core damage; we

would have haa a minor incident.

|

|

|
I
|

CHAIRMAN XEMEN.: Thank you. The witness is excused,

and the Commission will take a ten-minute recess.

(Witness excused.)

(Brief recess.)

|
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CHAIRMAN XEMENY: Mr, Chief Counsel, please swear in!
the witness. ;
MR, GORINSON: Mr., Walters, would you raise your tigét
hand? Do you solemnly swear that the testimony you are about
to give will be the truth, the whole truth, and notiing but the
truth, so help you God?

MR. WALTERS: I do.

CHAIRMAN KEMENY: Could you please state for the re=-=
cord your full namt and your current position at B and W?

MR. WALTERS: My name is James Michael Walters. I
am Superviscry Engineer, the Plant Performance Section of

Nuclear Service, now kncwn as Customer Service.

CHAIRMAN KIMENY: Chief Counsel?
MR. GORINSON: Mr. Rockwell. I
MR, ROCKWELL: Thank you, Mr, Chairmar., 1r. Walterpg
would you tell the Commission what the Plant Performance Servifes
Section does? |
MR, WALTERS: We have general respongibility in the

|

area of plai. testing, mainly physics testing, and overall |
;
document production for plant testing and guidance for cneratons

instructions.
MR. ROCXWELL: And would vou describe what the fun-
ction of the Nuclear Service Department, now the Customer Ser=-

vice Department, Lis.

MR, WALTER!!: We are mainly =-- draft plant operations,

iC 7
4o
t 00 I

¥
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getting a plant all aligned initially, tas+iig the performance

of the plant both initially and subsequently but mainly in the

Operation and performance area.

MR. ROCKWELL: And Mr, Walters, spercifically, what is

. your job as the Supervisory Engineer in the Plant Performance

Services Section?

MR. WALTERS: My responsibility is again, mainly to

supply procedures, mainly testing procedures that we think are
necessary to test the plant either in the initial start-up or

in the case of relayed cycles on cperating reactors, maini}

coolant physics testing.

MR. ROCKWELL: Mr. Walters, I direct Your attention

'You have it before you? It is a memorandum from Mr. Kelly to

ia number of individuals.

MR, WALTERS: Yes, we nave a COPY.

|

|

{

l
MR. ROCKWEWLL: You have Hearing Exhibit number 1 befoEe

MR. WALTERS: Yes, sir.

MR. ROCKWEIL: Do I correctly identify it a: a liovem=

|ber lst, 1977 memorandum from Mr. XKelly to a number of .ndivie

|
| duals?

24'

25

tention

MR. WALTERS: That .s correct.
MR. ROCKWELL: Did that namorandwa come to your at=

at some point on or about November lst, 137772

{
|

|
£0 Hearing Exhilbit number 1, which should be on your table. Dof
l




MR. WALTERS: That is correct.
MR. ROCKWELL: How did it come to your attention?

MR, WALTERS: I received it in my in b-sket from my

SRS
!
I

4' immediate supervisor, Mr. Hallman.

5 MR. ROCKWELL: And wuere there auy instructions when

4 | it came to you?

7 MR, WALTERS: Yes, sir. 7Tt has something on the ;
3 ford.r of what do I think about this, or somathing like that. i
9| MR. ROCKWELL: Did you talk to¢ Mr., Hallman at that

,oi time?

" i MR. WALTERS: I do not recall. I probably did. .
,2; MR. ROCKWELL: Did you respond to the Kelly memoran=-
12 Edum in connecticn with Mr, Hallman's ncte to you?

,‘E MR. WALTERS: Yes, I did. |
15 i MR. ROCKWELL: In preparing ycug rasponse did you con}

16 | Sult with some people at Babcock and Wilcox? |

17 MR. WALTERS: Yes, I did. I

18 | MR. ROCKWELL: I refer you now to Hearing Exhibit Num+
|

|
|

19 'ber 2. Do you have that befure you? ;

|
20; MR. VALTERS: Yes, I do.

21 MR. ROCKWELL: And is that your response to Kelly's

22 %Hovambet 1st, 1377 memcrandum?

: MR, WALTERS: Yes, that is true.

MR. ROCKWELL: Do I correctly identify it as a Novem=

LS ]
-

Bumweis Napouting Comguuy
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s ber 10th, 1977 memorandum from yourself to Mr. Kelly?
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MR. WALTERS: Yes, sir.

- ————eeed

MR. ROCKWLCLL: In preparing vour response, can you
tell me who you talked to at B and W?

MR. WALTERS: Well, ves. I have testified before
that I talked with ex training personnel within == ocutside of

the training department but scill within Nuclear Services.

Since the last deposition, I am a little hazy on the actual
Pecple I talked to == I talked to the three people identified

before, Mr. Gossolo, Street, and Smith. At this time only Mr.

Smith remembers me talking with him on this matter.
MR. ROCKWELL: This is based on conversations which
you had with these three people since your depcsition?

MR, WALTERS: That is ccrrect.

MR. ROCKWELL: In reviewing the Kelly memorandum,

when it came tc you, did you believe that it raised a valid

MR. WALTERS: Yes.

MR. ROCKWELL: Did you have any cocncerns about the f
i
way Mr. Kelly had raised his prescription? ,

MR. WALTERS: Yes, We == I say we, me and Mr, Smith ==

'

' aftar talking with him, we did have some concerns.

MR. ROCKWELL: Wculd you describe them please?
MR, WALTERS: As I sta*ed before, I want to make sure
we get the process probably because of our input, our concern

was addressing a non=LCOCA initiatcer transient, and overcooling
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transient, and that is an area we were concerned and if we
literally played reliance on the Prescription in Mr. Kelly's
memo that we may take the plant solid in ensuing transients.
MR. ROCKWELL: In reference to Mr. Smith whom you be=
lieve you consulted in preparing your memorandum, am I correct

in understandiig that he was a former instructor in the Babcock

'and Wilcox Training Department?
MR, WALTERS: That is correct. '
MR, ROCKWELL: And that he had a number of yvears of

experience in that Department as an instructor?

MR. WALTERS: That is correct.

MR. ROCKWELL: But at the time yocu talked to him, he
had moved on to the Customer Service Department? 1Is that cor-
rect?

} MR. WALTERS: That is correct.

MR. ~OCKWELL: I am referring you row to ililearing Ex-

hibit Number 2. Let me read to you the first paragraph, Mr.

!
|
Walters: "In talking with training personnel and in the opxniop

Zof this writer the operators at Toledo responded in the cor:ecti
fmanner considering how they had been trained and the reasons bcT
‘hind the training"., what was your understanding, Mr. Walters, '
0f how they had been trained? In light of vour use of that term;
in that paragraph?

MR. WALTERS: I thought that generally speaking the

operators had been trained toc diagncse pressure level and pressure
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training in the same direction and that in the "CCO cransient

!

that he correctly responded in this, in the second part of the

TECC transient.

MR. ROCKWELL: Would it be fair tc say, Mr. Walters,
that based on your knowledge in the fall =2¢ 1977, the termi=

nation of high pressure injection on tha basis of the pressurizer

| level was appropriate?
MR. WALTERS: No, it would not.
MR. ROCKWELL: It is not fair to say that?

MR. WALTERS: No.

MR, ROCKWELL: Would you provide Mr. Walters with a

copy of his deposition?

i

|

l
I am referring you, Mr. Walters, to the second sec- g

tion of your depcsition, page 14, line 10. Do you recall that |

deposition being taken on July 13, 19792 !

|
MR. ROCKWELL: And there was 4 court reporter present?

|
Is that correct? ‘

|

!

|

|

{

i

; MR, WALTERS: Yes.
|

i

I |
| MR, WALTERS: Yes.

f MR. ROCXWELL: My questions and your answers were

{

| taken down, is that cocrrect?

| MR. WALTERS: That is correct.

22 |

23

24 |

25

MR, ROCKXWELL: Quoting now from line 10, question:
You have to say ves, that termination of HPI, on the basis of

pressurizer level alone was appropriate in terms of your kncwe
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l ledge in the fall of 1977. 1Is that correcs? Answer: Yes.
|

that transcript accurate?
MR, WALTERS: VYes.

MR. ROCKWELL: That was based on your knowledge and

experience, having been an employee at Babcock and Wilcox for

some eight to ten vears as of the fall in 19772

7 MR. WALTERS: I think it is fair to say that in meost :
|

8 | general cases that is true. MNot in all cases.

9 MR. ROCKWELL: Referring you now, Mr. Walters, to the

10 | second paragraph of your memorandum, let me read the first

11 | sentence: "My assumption and the training assumes first that

|
|
1
!
l
|
12 | RC Pressure and Pressurizer Level will trend in the same direction

|
® y |

15

|

|

13 ] under a LOCA." Is that an accurate reading of the sentence?

|
|

MR, ROCKWELL: Do you believe that nuclear reactor

|
| |
16 :operators in general at that time had the same assumption? :
:
i MR. WALTERS: I think so.

|

|
: I
|

|

|

{

17
18 | MR. ROCKWELL: Referring you now to the fourth para-
19 | graph, Mr., Walters, I quote: "If you intend to go solid," this

20 f is on page twe, "If you intend to go solid what about problems Qi::x
1 jvessel mechanics."” Would you tell us what problems of vessel

22 mechanics you were concerned about?

23 MR. WALTERS: As I stated in my depositicn before, I

24 ‘was involved, being in Nuclear Service and with the responsibi=-

Bowers Reponting Comgaany

25 lity for keeping these plants operating, I was essentially
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1‘ concerned about an availability problem in that if we tock the |

2 3 plant solid, that the ensuing analysis or paper work involved : ‘
3i would present us with a long down time on that particular plant%
4 MR. ROCKWELL: Would that mean that a long down time
5 | would mean a substantial time off line for the plant? j
6 MR. WALTERS: That is correcc. l
7 R. ROCKWELL: And the plant would not be genorating;
g | electricity during that time? ;
9 MR. WALTERS: That is correct. i

10 MR. ROCKWELL: You referred to hydro-ing the RCS in

n lyou: memo. By that you mean going solid, Mr., wWalters?

12 MR. WALTERS: Yes, sir.

13 | MR. ROCXWELL: Were the operators ever taught to go

|
|
|
|
|

solid at anv time? And by ceprators I mean operators generally

!
1
i
o] .
I . |
15 | MR. WALTERS: I do not belisve they were ever taughti
16 Ito go solid, that is correct. i
| |
17 | MR. ROCKWELL: Would it be fair to say that they were|
1 i
18 ‘never taught to go solid under any conditions?
19i MR. WALTERS: Tc the best of my knowledge.
20; MR. ROCKWELL: And that is based again on your ex=-

21 {pctience and on your having been employed at 3 and W for scme

77  ten vears as of the fall of 19772

235 MR. WALTERS: That is correct.
24 MR. ROCKWELL: And would it alsv be fair to say that
25 'your assumption is that they were taught == not only were they ‘

nr;
400 L UL
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never taught to go solid but they were taught never to go solid&
MR. WALTERS: 7T did not have first-hand information
that they were never taught to go solid, nec. i
MR, ROCXWELL: 1Is that your understanding?
MR, WALTZRS: That is my understanding.
MR, ROCKWELL: After Mr, Xelly received your memo=- i

randum, did he contact you about .ne points that vou raised in

your memorandum?

MR, WALTERS: DNo, I dc not remember any contact 'sith
Mr., Kelly concerning his memo,

MR. ROCKWELL: To your knowledge, did anything happen
d

in the three mcnths between the time yc'ir memorandum was direc

to Mr, Kelly and the time that Mr. Dunn's memorandum was issue

___M~Jl‘__g;.__ga__"_____.___

on February 9th, 19782
MR, WALTERS: I initiated no action, nor do I personJ

ally know of any.

MR. ROCKWELL: VWere you aware cof any action being
taken during %hat period of time?

iR, WALTERS: No, I am not.

MR. ROCKWELL: Let me go back a moment, lr. waltars,;
if your assumption that you indicated a moment ago is true,
namely that operators believed on the basis of their training
instructicon that they are never to go solid, would it be pos-
sible to create instructions which would distinguish for

operators those circumstances where they might permissibly go
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solid? And those circumstances where they should not go solid?

I
|
And to provide that to the operators in the form of instruc:ion&

MR. WALTERS: Yes, I think that is true. ;

MR. ROCKWELL: To your knowledge, has that instruc-
tion never been written or provided to operators? |

MR. WALTERS: Not to my knowledge.

MR. ROCKWELL: Did you receive Mr. Dunn's memorandum
on or about February 93th? liow, I refer you to Hearing Depo-
sition, Exhibit 3.

MR, WALTERS: Excuse me?

MR. ROCKWELL: I am referring you to Hearing Deposi=-
tion, Exhibit 3. Did you receive that memorandum fror Mr. Dunn

on or about February 9t¢h, 19782

MR. WALTERS: I received a copy of the memo, ves.

MR, ROCKWELL. Okay. How did that come to your at=-

tention?

MR. WALTERS: Mr, Street broucht the memo to my at-

tention. |
MR. ROCKWELL: Did you then bring it to the attcntioﬁ

of your supervisor? ;
MR. WALTERS: At some period of time after that I

am sure I did, but at what time I do not remember.
MR. ROCKWELL: That woculd be Mr, iallman?

MR, WALTERS: That is correct.
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MR. ROCXWELL: Who assumed, within vour derurt-
ment or section, the responsibility for acting on and
following up on Dunn's Pcbr:uary 9th memorandum?

MR. WALTERS: I acceptad the responsibility.

MR. ROCXWELL: Did you have a reaction to that
memorandum once you had read it?

MR. WALTERS: VYes, essentially the same reaction
that I had to the previous Kellv memo.

MR. ROCXWELL: In other words, your concerns
about the prescription that was o._ ered in the memors idum
were the same?

MR. WALTERS: That is correct.

MR. ROCXWELL: Did you undertake to do anything
about that concern at that point?

MR. WALTERS: Yes, sir, I assicned a Mr.

Gossolo u» go down and talk to Mr. Dunn and to see if
we could address cuir concerns about the prescription that
h2 had offered.

MR. ROCKWELL: To vour knowledge, did Mr. Gossolo
do that?

MR. WALTERS: Yes, sir.

MR. ROCRKWELL: And what was the result of that?

MR. WALTERS: I think the outcome of the dis-
cussion was Mr. Dunn's second memo.

MR. ROCXWELL: And that would be Hearing Exhibit
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No. 4. Do you have a copy of that before vou?
MR. WALTERS: Yes, sir.
MR. ROCXKWELL: And that was a result, as I
understand it, then, of conversations which Mr. Gossolo
had had, at your direction, with Mr. Dunn.
MR. WALTERS: That is correct.

MR. ROCKWELL: Did you receive a copy of the

February 16th memorandum?

MR. WALTERS: Yes, at some point, I did.

MR. ROCKWELL: Okay, ycu are not listed on the
discribution of that memorandum, are vou?

MR. WALTERS: That is correct.

MR. ROCKWELL: How did you receive it? From

- whom?

MR. WALTERS: I don't believe I've been able

. 0 recall, but I assume it would have been Mr. Street

again.

MR. ROCTIELL: When you rec2ived it, did you
have a chance to review it?

MR. WALTERS: Yes, sir.

MR. ROCKWELL: What was your opinion of the
revised prescription that that Februarv léth memorandum
cffered?

MR. WALTERS: My personil opinion was that it

still did not address the overcocling transient, overcooling
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": incorrect, that he talked to Mr. Cartin of that Plant

12

13 | about what could we do about it.

15

ST

initiaced transient that we'd been talking about all along,
as well as other concerns, how I would Pass this along
to operators, how would they understand and be able to
react to this prescription.

MR. ROCKWELL: What did vou do .urut the concerns
that you held at that point, after February l6th?

I"R. WALTERS: As the best I remember, and again
I talked to Mr. Gossclo in the last co rle days, I

think I testified that we talked to Mr. Dunn after that,

| Or Mr. Gossolo did. His statement to me, that was

16 |
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Integration maybe one time after that about the subject,

MR. ROCKWELL: Am I correct in understanding
that in conversations that vou've had since your deposition,
you've determined tha: Mr. Dunn was not contacted after
February 1l6ta, but rather M~. Cartin of Plant Integration
was.

MR. WALTERS: That's true.

MR. ROCKWELL: Did you ever tell Mr. Dunn,
following your receipt of his February l6th memorandum,
that vou still had reservations about the prescription
offered in it7?

MR. WALTERS: No, I never talked to Mr. Dunn.

MR. ROCXWELL: And vou believe Mr. Gossolo had

»
-

LW W L
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perhaps one contact with Mr. Cartin, from the time after
February l6th?

MR. WALTERS: That is correct.

MR. ROCKXWELL: Did there come a time when you i
were concerned about whether appropriate or timely action
was being taken?

MR. WALTERS: VYes, sir, I did.

MR. ROCKWELL: Can you describe what steps vou
took at that point?

MR. WALTERS: I don't know eractly what time, 4
but previocus to August 3rd, I had a conversation, or
a couple of conversations with my immecdiate supervisor,

Mr. Hallman. I made the suggestion that maybe we should
draft a memo to Plant Integration and see if we could
elicit some response through that means.

MR. ROCXWELL: Was that memorandum drafted by you?

MR. WALTERS: Yes, sir, it was.

MR. ROCKWELL: Ancd referring vou to Hearing
Exhibit No. 5, do you have that before you?

MR. WALTERS: Yes, I do.

MR. ROCXWELL: And that memorandum, to your
knowledge then, was forwarded to Mr. Xarrasch on August 3rd,
1978. 1Is that correct?

MR. WALTERS: As far as I know. it was.

MR. ROCXWELL: And Mr. Xarrasch would be manacger

140 7 31
i

()
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of the Plant Integration Un’t in the Design Section of the

- Engineering Department. "5 that correct?

MR. WALTERS: That is true.

MR. ROCKWELL: And he also is Mr. Kelly's super-
visor. 1Is that correct?

MR. WALTERS: VYes, sir.

MR. ROCXWELL: Were the concerns that are expressed

. in that memorandum about the prescription offered by

12 |

13 |

14

16

17‘ peripherally -- I was on the peripheral only -- I questioned

18

19

20

21

23

24

25

Mr. Dunn the same concerns that you had held back in
the fall of 1977 and in February of 19782

MR. WALTERS: Yes, sir.  they were.

MR. ROCKWELL: Did the memorandum to Mr. Karrasch
get the issue resolved?

MR. WALTERS: No, sir.

MR. ROCKWELL: Could you tell us what happened?

MR. WALTERS: Well, to the best of my knowledge,

Mr. Hallman and Mr. Hallman questioned Mr. Karrasch a
couple of times verbally about a response to the memo.
And we, as far as I know, did not receive one.

MR. ROCXWELL: Mr. Walters, referring to your
concerns about geing solid, can you tell us what your view
of that concern is, in contrast, or in comparison o the
possibility of core uncovery?

MR. WALTERS: Okay, when I talk about the
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initiator of the overcooling transient and not in LOCA
situations, my concern was that once we were into an over- ;
cooling transient, if the HPI pumps were left on for some
X minutes, that we would put encugh water into the system
to go up against the code relief valves and therefore |
Create a LOCA, and not that -- We had no problem, or

we're not concerned with his prescription on a LOCA

MR. ROCKWELL: Would i% be a fair summary of your
views to say that once you're in a loss of coolant |
accident that your concern about going sslid is no longer
present and that going solid is possible in that situation,
in your view?

MR. WALTERS: Thzt is true, mainly meaning in a
LOCA situation in '77, when I wrote the memo, 1 was not
aware that the two parameters, RC pressure and pressurizer

level, would trend in opposite directions under a small

- LOCA. Therefore, my assumption in the memo, as written,

- I assumed that these would trend in the same direction.

| And, therefore, under a LOCA situation, you would not

really have a solid system with a high indicated pressurizer
loss.

MR. ROCXWELL: To your knowledge, Mr. Walters,
was the material that was ¢ forth in Dunn's February léth

memorandum ever conveyed to 3 and W's utility customers
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| before March 28th, 19792

MR. WALTERS: To the best of my knowledge, it
wasn't.

MR. ROCKWELL: It was not?

MR. WALTERS: It was not.

MR. ROCKWELL: From the time you first received

' Kelly's memorandum in the fall of 1977, did vou ever

perscnally talk with Mr. Dunn or Mr. Kelly about the con-
cerns raised in their respective memoranda?

MR. WALTERS: No, I'm sure I didn't talk to

- Mr. Dunn and I do not believe I talked to Mr. Kelly.

MR. ROCXWELL: Mr., Chairman, that's all I have.
CHAIRMAN KEMENY: Thank vou, Mr. Rockwell.
May I just follow up one question asked of you

by counsel. As I understand it, vour concern was that

' while the Dunn recommendations might be appropriate for

the LOCA caused accident, they would not be appropriate
for overcooling transients.
MR. WALTERS: That's a fair statement.
CHAIRMMN KEMENY: What happens to the reactor

coolant temperatures in an overcooling accident?

161

MR. WALTERS: They experience a severely downward

trend.

CHAIRMAN KEMENY: Severe downtrend. Therefore

would it be reascnable to assume that it would pe more than

4 {y /
o A
vV

A
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50 degrees below the saturation pe’nt?
MR. WALTERS: I think tchat's true.
CHAIRMAN KEMENY: Yes. I'm only trying to ginpoint
the nature of your concern, because in the revised memorandum
which occurred after talking to one of your colleagues,

the second point, which is presumably the one that concerns

- you, speaks of keepinn it down for X minutes, but allowing

it to go off, taking off high pressure injection, once

- you're 50 degrees below the saturation temperature.

10 |

n |

12

13

T4

MR. WALTERS: Yes.

CHAIRMAN XKEMENY: And presumably in this accident,
it would have been all along 50 degrees below the satura-
tion.

MR. WALTERS: VYes, sir, I think so.

CHAIRMAN KEMENY: So, therefore, your concern was

that under these circumstances, keeping it on for X, even

- if that were a small number of minutes, would be the

. inappropriate thing.

MR. WALTERS: VYes.

CIAIRMAN KEMENY: Could I ask you, then, is there
some fairly clear way that an operator could determine
early whether the accident was caused bv a LOCA or not?

MR. WALTERS: I do not believe he can within a
few minutes, let's say less than five minutes. I beliave

in the area of ten, twenty minutes, he can.
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CHAIRMAN XEMENY: Yes, but does that not create

2| a dilemma, then, for the cperator, that if you have a

3 }

4
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procedure where if it's caused by a LOCA, you should keep
on the high pressure injection system for no less than a
certain number of minutes, but if it isn't, he shouldn't,
and it takes him longer than that to determine what caused
the accident?

MR. WALTERS: Yes, sir, I agree. I- fact, one

: part of my whole concern wac how do I convev these

pPrescriptions to the operator so that he will have a

- simple understanding of it,

CHAIRMAN KEMENY: VYes, I suspected that that was

the case. I wanted to bring that ocut, as a matter of

fact. Thank you,.

Qther commissioners? Commissioner Haggerty?

COMMISSIONER HAGGERTY: Mr. Walters, you keep
relating your knowledge in the fall of 1977 tec the pressure
and level trending in the same direction. But the facts
are that Relly's memc uf November lst says the operator
stopped HPI when pressurizer level becan t> recover without
regard to primary pressure. So he was clearly raising the
gquesticn of a difference in direction. The Dunn memo of
February 9th does the same thing. 3o clearly, from both
the design standpeint and the ZCCS analysis standpoint,

they were saying that vou could have a circumstance, a
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clear statement of two phases existent, that the pressure
and the temperature would not trend in the same direction.

MR. WALTERS: That was my first knowledge of that,
yes, when these memo came to my attention.

COMMISSIONER HAGGERTY: Well, but your memo was
written after the November lst memo.

MR. WALTERS: Right. Wwhat I'm getting at is
that I was not addressing my solution, or my concerns
to the very first initial, say, five minutes, I think, in

that area, of the TECO transient, where indeed, ves, they

. did trend in opposite directions. My concern was about
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20 minutes later, the operator found the stuck oven relief
valve, things appeared to begin then to get normal. The
pressurizer level and pressure then again starting,
recovered and trended in the same direction. And if we
had left the HPI pumps on for a period of 20, 30, whatever
minutes, we would then have gone up acainst the code
relief valve, but not the initial action.

COMMISSIONER HAGGERTY: I understand that. It
seems to me that you're ra.sing gquestions that: relate to
difficulty of communicati-g this to operators, and the
procer issue was how you resolve those difficulties, not
really to avoid the issue. And I can understand tae
difficulty of conveying it to operators, with the indicators

present and all the rest of that. But then that only made
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- phased condition was Present, and hence terminating HPI
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was exactly wrong, then the issue was how do you convey that
properly to operators, not aveiding it or postponing it
because it's difficult to convey it. Is tchat not true?

MR. WALTERS: Yes, sir, I thirnk that's true.

CHAIRMAN KEMENY: Commissicner Lewis.

COMMISSLIONER LEWIS: Mr. Walters, isn't it true
that one of the selling points for B and W is the avail-
ability. It seems one of the pluses for your nuclear
power facility is that it's more available than many of
the other plants.

MR. WALTERS: I'm not personally aware of that,
but it certainly would be, if that's the facts.

COMMISSIONER LEWIS: In o .2r words, it would be
to the advantagce of a customer to have ivailability.

MR. WALTERS: VYes, ma'am, to all our concerns
when it comes to electric power bills.

COMMISSIONER LEWIS: Okay. And, therefore, you're
saying that cenerally speaking the operators are trained
to lean in the direction of wanting to keep the facility
available.

MR. WALTERS: Yes, I think they're always trained
o try to minimize damace to the plant.

COMMISSIONER LEWIS: OCkay. And in order =o do that,

o
(-
-
™~
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they would try to avoid going sclid.

MR.

COMMISSIONER LEWIS:

it possible that faced with the kind of transient that

WALTERS :

In most cases, true.

occurred at Davis-Besse and later at TMI two, the

100

Given that mind set, isn't

Operators then would not even consider, until almost too

: late, the possibility of going solid?
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MR. WALTERS*+ My personal opinion is, and what

on one single indication.

- I know is that that's not true.

They're taught not to rely

They're taught to seek a third

opinion, a qualifying piece of instrumentation, and not

to rely on the one single, in this case, pre~ :urizer

level. So, no, I éo not think that's the case.

COMMISSIONER LEWIS: Thank vou.

CIAIRMAN KEMENY: Dr. Marks.

COMMISSIONER MARKS:

the follow-up on the August 3,

you drafted for Mr. Hallman to go to Mr. Xarrasch.

MR. WALTERS: That's correct.

COMMISSIONER MARKS:

today which suggests that this was an important issue.

I'd like to explore with you

1978 memo, which apparently

Now, we've received testimony

Can you tell me why you didn't feel more urgency in getting

a response to

this? You didn't ever get a response o

this memorandum, you said.

5“.

WALTERS:

That's true.

+t UV
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COMMISSIONER MARKS: Well, don't yca feel you
had a responsibility to get a response to something that
is potentially as important as this, for somecne who is
in charge of ¢perating reactors?

MR. WALTERS: Well, that's a very difficult Jues~-
tion to answer. I can only answer, that is true, but in
the mainstrear of business, day after day, some thiags,
I reckon you have to say slip through the crack.

COMMISSIONER MARKS: Slip through the crack.
How often do things slip through the crack, of this
importance, do vou think?

MR. WALTERS: Well, let's hope they're very
seldom. I can't responsibly answer that question.

Hopefully this is the only time, maybe, it's ever happenecd.

' It's only been highlighted since TMI two.

16 |
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CHAIRMAN KEMENY: Mr. McPherson

MR. MC PHERSON: These gquestions may not be properly .
addressed to you, but maybs you can help with their answers.

The pilot operated relief valve that stuck open was purchased

By B and W to its specifications from Dresser Indust-ies. Is
that correct?
MR, WALTERS: To my own knowledge, that is true.
But I do not have that -- !
MR. MC PHERSON: You do not have first hand knowledge.
There was testimony earlier today that there may :
nave been as many as 20 incidents in which the pilot operated |
relief valve had stuck open, which is one event that places
on the cperator this terrific decision as to whether to know '
that by one means or another and to know what to do with the
high pressure injection system that could have that effect.
First of all, do you know == you are in charge of
the Operating Reactors Division here. Does that prorl.em, thati
frequency of malfunction come before you? Had you been aware
that that valve was sticking open on occasion?
MR, WALTERS: I was aware that there had been maybe
two or three transients on which the valve had stueck open,
but nothing greater than that. I do not kno'' where the number
20 came from. The number 20 that was testifiad +o this mornina.

MR. MC PHERSON: Do you know how that valve works?

Is it contreclled from the control room? ‘
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MR, WALTERS: Very superficially, ves. I am not

familiar with intimate details on it.

MR. MC PHERSON: Do you know whether the supplier of
the valve was contacted to be talked to about the frequency ‘
of the malfunction of the valve.

MR, WALTERS: No, I have no knowledge of that.

MR, MC PHERSON: There was, I believe, evidence at
an earlier hearing or perhaps it was in the Commission's trip
to Three Mile Island that the control room cperator had in
effect set the signal te that valve to close, but because of

|
|

the mnstruction of the valve, the only signal that came back

to him was that the signal had been sent. In other words, it
|

did not come back to him that it had been reseated.

MR, WALTERS: VYes, I think that is a fair statement.

MR. MC PHERSON: That is kind of like one hand clap=-
Pping in the old Chinese story. was this a matter of any con=- |
cern to your division that the control room operator could not
be sure when he hit that button or lever that he was effectuat-
ing what he was intending to do.

MR. WALTERS: I can't address that for the company.
I think that there would be other situations that the operator
would know the valve was not closed and regardless of whether
the valve closed or not, there is a block valve there that he

could have closed and have blocked it off as any rate.

MR. MC PHERSON: 3But he would resally onlv use the
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Block valve if he knew that the other valve was open, wouldn't
he: 1

|

MR. WALTERS: Tnat is probably ceorrect.

|

MR, MC PHERSCN: 1If he had set a signal to close thoi
|
Other valve, but didn't know whether that signal had been

|
effective or not in doing that, then he wouldn't know whether
to close the block valve. |

MR, WALTERS: 1In a short period of time, I believe
that is true, but I don't believe that in a period of hours
that that is correct. '

MR, MC PHERSON: You think that that should have
been identified earlier by the operator from the variety of
evidence that was available to them.

MR, WALTERS: That is correct.

MR, MC PHERSON: Would it be your division's respon-
sibility if it were learned that either the valve was contin-
ually malfunctioning or that the sigr il was insufficient to
properly advise the control room operator? Weuld it have
been your divisio-'s responsibility or somebody else's respon-
sibility in the Nuclear Service Department to have cone tc the!
designers or to the suppliers and give us the better product.

MR, WALTERS: NO. Not the responsibility of Nuclear
Service. We would probably have or did highlight the situa-
tion wgthin the company, but ther2 would be a mechanical

equipment section of engineering ttnat would take on the

A ) r/- (. ‘-‘- v

bV
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responsibility of going to the actual vendor and addressing

Tnat.

MR. MC PHERSON: wWould the notice of those malfunc-
tions come to you ordinarily in your ogerating reactor? E

MR. WALTERS: Not ordinarily. Only on a per Lpheral %—

MR. MC PHERSON: To whom would they go?

When something goes wrong in a plant, when a pliece
of vital equipment such as this malfunctions perice -ally, who;
learns about it in the plant? |

MR, WALTERS: Within B and w? E

MR, MC PHERSON: Yes.

MR. WALTERS: I reckon -- well, it is hard to
answer because mainly a lot of people would know about it
eventually. The first person that would probably be aware of
it is the Manager of Operating Plant Services, which is in the
Nuclear Service.

MR, MC PHERSON: 1Is that in the engineering?

MR. WALTERS: No. That is the Nuclear Service.

MR, MC PHERSON: Nuclear Services. Operating Plant
Services, that is !Mr. Phinny.

MR. WALTERS: That is correct.

MR. MC PHERSCN: So, he would get taese complaints?

MR, WALTERS: VYes,.

CHAIRMAN ¥EMENY: Commissioner Marvet+.

CCMMISSIONER MARREIT: To return to your memo of
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11, 1977, the second paragraph, my assumption and the ttaininq;
assumes that the pressure and pressurizer will trend in the | .
same direction, I believe in the deposition taken most roccntly,

|
you indicate that that should not be "the training”, but your |

|
own training, is that correct? ?
|
|

MR, WALTERS: Yes, ma'am. I was trying to make a '
clarification there that in this memo was my own opinion and
not the opinion of B and W's training department. |

COMMISSIONER MARRETT: Are you suggesting by maki.g |
that revision that you did not want to comment on the kind of |
training that is given in B and W, that you were not knowledge~
able enough about that training? I would like to understand |
the difference between having stated "the training”, which

Now says you wre only talking about your own training. g

was interpreted as B and W training and your revision which

MR. WALTERS: Right. I did not want to mislead that
== I was never trained by the B and W training center to be an‘
Operaior. My training is peripheral training in tal’ .ag to
quite a few people, not necessarily what B and W training
department trains the utility operators.

COMMISSIONER MARRETT: So, are you suggesting that
you would not want to express -- or be able to describe 2 and
W training? Is that what you are saying by making that revision?

MR. WALTERS: Yes.

COMMISSIONER MARRETT: Then I suppose T have some .
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problems because in continuing on that deposition, you were
asked were the operators taught to hydro the RCS at any time
and yow comment, no, the operators are not taught to hydro
the RCS at any tims. Would it be fair to say they are never
taught to hydro the RCS; your answer, I think that is a fair
statement. I am wondering how you could give a very cositive
indication here about what the operators are trained to here
and give the hesitation that I now hear about knowledge on
training. Is that a discrepancy?

MR. WALTERS: In the scenario of taking a plant
solid, as I testifiel also, there is no reason during normal
operation of a plant to allow a plant to go solid. 1Indeed,
you do net want to do that. T.at is like a first law and not
something that I Question or not what the B and W training
center says. I am pretty sure that that has been the case.
You lcse pressure con: ol as well as maybe ensuing problems.
I think maybe me and the training center wnuléd agree on that
subject. I am just trying not to speak for them, the training‘
department.

COMMISCIONER MARKETT: When d&id you discover having
mac'e that slight error in the statement itself, the inclusion
Oof the "the" before the training? Was that in reviewing the
memo quite recently or subsequent?

MR, WALTERS: Well, I think I saw that a week ago or

something and last Friday in the deposition, when I had the
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chance, I made that statement.

COMMISSICONER MARRETT: Did that come about after a
discussion with anyone? To be perfectly candid, somecne mightﬁ
get the impression that this was after a great deal of discus-
sion, saying what are the implications of indicating “the"
training, as opposed to taking on the responsibility of :ayinq;
simply this is myself who is giving the statement. I guess
I would just like to get smme clarification. Was =his your
looking back cver and saying, I shouldn't have used that word.
That is not what I meant. Or was it, what interpretation miqhi
be given if I talk about B and W training in general.

MR. WALTERS: Well, what prompted it was, indeed,
was the first scenario and questions from counsel, the first
deposition. We seemed to be going arowid in ¢ircles on this
and I decided I had better make it more cls2ar as soon as I got
the chance of what I was really talking a. . _ardless of
what the English sounded like.

CHAIRMAN KEMENY: Let's see, Mr. walters, I would
like to try to pull together certain threads.

Supposs, just for a woment, you had had no concern
about Mr. Dunn's memorandum. What would have been the sequence
of events to get . LAformation out to customers: I know
you have concerns. I am stipulating that. B.t suppose you
weuldn't have had concerns, what would have happened to Mr.

Dunn's concerns?
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MR, WALTERS: We would have, within the service cr- ;

ganization, T would have assigned it to one of my engineers
and we would have come up with some formulation that we send
out By a process known as site instruction to the individual
customers. |

CHAIRMAN KEMENY: And that would have been sent outz
to all your customers or all of your relevant customers?

MR, WALTERS: That is true.

CHAIRMAN KEMENY: On what kind of timetable. What
is a typical time period after you have made such a decision?

Mil, WALTERS: Probably less than a menth.

CHAIRMAN KEMENY: Less tnan a month.

MR. WALTERS: It varies. Scme go cut. If there is
an urgent problem and we are aware of all of it, it goes out
probably in 24 hours. Some may take a few weeks. It depends
on how much discussion between engineering and us to formulate
the final answers. |

CHAIRMAN KEMENY: Yes. However, you did have some
serious concerns and, therefore, you persuaded your supervisor,
Mr. Hallman, as I understand, to raise the issue with Plant
Integration and ycu weren't getting answers and in August of
last year, you were still pushing -= if I may use that word =--
to get this resolved.

MR, WALTERS: That is true.

CHAIRMAN KEMENY: And was it at any time srior to

4t 7 79
TUWV e e W
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March of this year resolved to your satisfaction?

MR. WALTERS: Prior to March of this year?

CHAIRMAN KEMENY: Yes.

MR. WALTERS: No, it was not resolved to my satis-
faction.

CHAIRMAN KEMENY: Not r 3jolved. Therefore, from
this testimony, if vo r cenc~2rns had not existed Mr. Dunn's
February memor:-dum mich have Lecn out to .he custcmers say
in March or April or . "s% year or if the August memorandum
had been respordec . fairly promptly, the information might
have been out to tne customers before the end of calendar '78.:

MR, WALTERS: I think that is a fair assumption.

CHAIRMAN KEMENY: But these events did not happen
and therefore Three Mile Island 2 did not have these instructiéns
or instructions like these available prior to the accident.

MR. WALTERS: They did not have information from
this particular memo I sent to them.

Thank you. You are excused, sucject to recall and
given the lateness of the hour, the Commission will recess
until 10:00 A. M. tomorrow morning.

(Thereupon, the Commission was recess until 10:00

A. M. on July 19, 1979.)
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Teieghone: (804) 3845111

April 4, 1979
TMI=73-47
Mr. G, P, Miller
Station Superintandent
Metropelitan Edison Company
P.0. Bex 420
Middletown, PA 17057

Subject: Three Mile Island Nuclear Generating Station - Unit ]
TMI-2 Lass of Feedwatar Transient

Dear Mr, Miller:

Although details of the causas and csurse of events of the incident at
Metropolitan Sdisen's T™MI-2 piant or March 23, 1875 are still being
deveioped, it appears that the incicent was initiatad by a less-of-ma
feedwater flow (LCFH) and that a distinguishing characterissic of s
transient ccmpared t3 other previous LOFW transients was the secu=‘.g

of the High Pressure Injection (HPI) system. Consequently, all nzarating
plants are advisad %o implement the follewing immediately: »

If the HPI systam has actuated because of low pressure csnditicn, it
Dust remain in operaticn unzil eitner:

1. Both L?! pumps ars in ogeration and Flawing at a rate in excess '
of 1000 GPM each and the situation has Seen stasle faor 20 minutas. ‘
. . OR . : H . . . 2 >

2. The HP[ sys+tam has been in soeraticn “ar ga minutes and all hat
and cold leg temperatures are a3t Teast 50 Selew the saturaszicn
temperature for the existing 3CS pressure. [F 200 suscasling can-
Aot Se zaintained, the HPI shall be reactivated,

If the HPI system has been 3ctivased aﬁd ff RC pumps are in operation,
at least one RC? pusp per leop should e maintained.

This informaticn supplements shas previcusly transmitted. 'If you have any
questicns regarding this advisery, pleasa advisa.

Yery trulvy veurs,
. -~ ¢

G. . Fairbura
Servy ce Manager
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RE: G. T. FAIRBURN TO DISTRIBUTICN, SAME SUBJSCT, T3.3%,
APRIL 4, 1§79. "

THE OPERATING INSTRUCTIONS, GIVEN IN THE ABQVE REFZRENCE, FOR

OPERATCR ACTION TO NVERRIDE THE ENGINEZRING SAFITY FZATURSS

ACT'JATIC S‘.’ST':'..\( AND TZRMINATE HPI HAVE 3EEN REVISED.

g THIS REVISION (ATTACHED) -\.L OWS THE CPERATOR AN ALTERNATIVE
T0 THE 20 MINUTE OPSRA3ILITY PERICD, U?-"DER CERTAIN CONDITIONS,
?

- s mwity

9 "0 PRECLUDZ THE PR=SS 'RIZE. FROM GQING SOLID. LZASE REVIEW :
. . .
’ A.‘fD TRANSMIT THESE REVISED ;.\S".'R‘JC'.';JNS 10 ALL AFFECTED BsW

CIJS’CM_?.S

s e ek ik R R R :
|==T:°. ENGINZERING DEPARTMENT REVIZW § APPROVAL

DATE 4,/,7/7,”

un.lu

Fod ol

--“

\ DAtz %}/F?

2T \
- ’ 5
T EC A, NCMACN, ZNAGER, FLair ‘-'SIS‘

ihiin - J\L:\QQQ\A/ ) ‘\\\"\ W\ parz

K = T . "R e o W
REVIEWED FO] ACCURACY- - 1o ROY, MSSw==, ENGinZZRAine J2F1.
£l /
GQINEZRING. 7T 1/ DATE:
- [ L0 7 UJ‘., A. “-i[?fv‘ —
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SUPPLEMENTAL OPERATING INSTRUCTIONS
FOR HPI SYSTEM OQPSRATION . .
h\

- . e — — - — - . » - e - - .

ALTHOUGH DETAILS OF THE CAJSES AND CCURSZ CF EVENTS CF THE INCIDENT

AT METRCPOLITAN ZDISCN'S TMI-2 PLANT ON MARCH 28, 1979 ARE STILL

S8EING DEVELCPED, IT APPEARS THAT THE INCIDENT WAS INITIATED 3Y _
A LOSS-OF-MALIN FESEDWATER FLOW (LOFW) AND THAT A DISTINGUISHING -
CRARACTERISTIC OF THIS TRANSIENT CCMPARED TO QTHER PRSVIOUS LOFW
TRANSIENTS WAS THE SECURING OF THE HIGH PRESSURE INJECTION [HPI)

SYST2M. CONSEQUENTLY, ALL OPERATING PLANTS ARE ADVISED TO . MSfLE-

MENT THE FOLLOWING IMMEDIATELY: '

IF THE 4PI SYSTEM HAS ACTUATED BECAUSEZ OF LCW PRESSURE CONDITION,
IT MUST RE.\E‘;&I IN OPERATION UNTIL ONE OF THE FOLLOWING CRITER.A
IS SATISFIZD:

1. BOTE LPI PUMPS ARZ IN OPERATION AND FLOWING AT A RATZ IN

. EXCESS QF 1000 G2M EACH AND "I-I: SITUATION HAS BEEN STA3LE FCR

20 MINUTES. : . - @
- SN . W | W . @, geeee w@wess oa - srrme———— . ) -
2. THE HPI SYSTEM HAS BEZIN IN OPERATION FCR 20 XINUTES AND

ALL HOT AND coLd LEG TENPERATURES ARE AT LEAST 50° 32ioW
THE SATURATION TEMPERATURE FOR THE EXISTING RCS PRESSURE.
IF 50° SUBCOGLING CANNOT 3E MAINTAINED, THE HPI SHALL 3E
REACTIVATED. g -

- . . P
-s - -

CR
3. CALL ao* AND COLD LEG TEMPSRATURES ARE AT LE2AST 50° 3=Low
THE SATURATION TEMPERATURZ FOR THE EXISTIMG RCS PRESSURS,
AT LEAST ONE RC PUMP IN EACH LOCP IS RUNNING, AND THE ACTION
IS NECZSSARY TO rRZ‘f“ﬂ' THE .\mz;ar::: PRESSURIZZR LIVIL FROM
GOING OFF-SCALZ KIG IF 50° SUBCCOLING CANNOT 3B 'ALNTAINED,
THE HPI SHALL 3% REA c-:vx

IF THE HPI SYSTEM [IAS 3EEN ACTIVATED AND IF RC PUMPS ARZ IN
A g ]

QPERATICN, C? PUMP PSR LCCP E MAINTAINED.

| h P""nvﬂl

L)

PSS | 1§ I 4
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—»,.----



SR e e L T L : ExttigiT F

Bab (o40) CK &“V“COX Pawer Generation Grous X
P.Q. 3ex 12%Q, Lyncnlurg, Va. 245CS
Telegnone: (8C4) 2845111
. April 18, 1879
! TMI-78-36
Mr, G. P, Miller . ' . ) -
Staticn Superintencent

Metrepolitan Edison Company
P.0. Box 430
Middletewn, PA 17057

Subject: Three Mile Island Muclear Generating Station - Unit !
' HPI - Cperating Instructicns

Reference: Letter, GT Fairburn to 6P Miller, TMI-73-47, dated 4/4/79
Cear Mr. Miller:

The cperating instructicns, given in the above reference, for cperatar
action %2 coverride the enginesring safety features actuaticn systam
. and tarminase KP! have been revised. This revision (attacned) allcws
the cperasar an altarmative %0 the 20 minute cperability peried, : i o
under cerzain conditicns, %9 preciude the pressyrizer from going solid. ’

This {nformaticn supplements that grevicusly transmitied. If you have
any questicns ragarding this advissry, please advise.

. Very truly yours,

G. T. Fairburm

Service Manager
STF/hh

tiachment

=: w/attachment
M Kiingaman
JF Hilbish
LL Lawyer
oL Seelinger
CR Mentgemery
LC Rogers
SL Smith

The 230cach & Micss Somaany / 31a8hisreq (367 i i ‘
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SUPPLEMENTAL OPERATING INSTRUCTIONS
FOR HPI SYSTEM QPERATICY
REY. CI - &/17/79

Although details of the causes and course of events of the incident at
Metrcpoliitan Edisen's ™I-2 plant on March 28, 1979 are still being
developed, ft appears that the incident was inftiated by a2 icss-of-
main feedwater flow (LOFW) and that a distirguishing charac*aristic

of this transient compared ts cther previcus LOFW transie~=: was the
securing of the high pressure injection (HP!) system. Cansegquently,

al1 operaczing plants are advised %3 implement the following immediacaly:

If the HPI systam has actuated becausa of low pressure conditicn, it
must remafn in operaticn until cne of the follewing criteria is satis-
fled:

T. Both LPI pumps are in cperation and flowing at a rata in excess
of 1000 gpm each and the situation has been stable for 20

minytas.
R .
2. The HPT systam has Sesn in cperatien ?or"c minutas and all hot
and cold leg temperatures are at least 30° below the saturaticn )

tezperature for the existing RCS gressure, If 5o’ sutcsal ing
cannct be maintained, the HPI shall be reactivated,

CR
3. All het and cald leg tamperatures are at leas: 50° selow *he
saturaticn tamperature for the existing RCS pressure, at leass
one RC pump in each lcop is running, and the acticn is necassary
%3 prevent the indicated pressurizer level frem going off-scale
high. If SC° subescling cannot be maintained, the HPI shall be
reactivated,

f the HPI systam has been acsivated and if 3¢ punps are in cperaticn,
at least one RC pump per locp should be maintained.

. 2000 gPinp -y
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Teprese. . tatives T2 tnis mesting. Mo, Foster next asked che utilizies
T Tesponc o the gquestions he had sudbmizted (letter attached),

Ti.e questicns were:

(1) What previcus experieace of loss ¢f pressurizer level have

oc:u:rsd?

The facility where the even:(s) wers experienced.
The dates of ocsurrvencs.

Whether the NRC was informed of the eveant,

What evaluatioa of the evezt was periormed?

Wy L
A AN

l U ENCNENT

Le Power and Florida Power did not sexd a representative
2e zee"*g because tiey have not c‘;eriencei a loss of ;r
-eVea .q > § 4 --°

T. Hilbish stated that TMI #1 had not experienced any loss of
pressurizer level indicazion., TMI #2 had two such eveuts
(4/23/78 & 11/7/78) bezh of which wers reported to the NRC ia
L=ER's. 3oth of these eveats were theraughly evaluated.

M>r., Encs stated that ANO-l bhad experienced 2 transients duriag
which pressuvizer level .ad.ca ion had bee“ 1est. Neither event
had been officially reported to the NRC . though their iaspectors
weTe aware of both events., 3oth even®s were evaluated by 3§W

and the ANO safsty c:nzi::se. As & Tesul: of those evaluation

ANO believes that loss of pressurizer lsvel indication is caly
st @S one' tional inceoavenience and that RC pressurizer is susficiess
(\. to determine if zhe pressurizer has gene Maryl.

B .

M>. Dieterich aciknowledged * SMUD has kad approximately 38 srips

uTing whiclk loss of level indication eccurred cn § to 10 of those
transiencs. ‘hese events were 2ot officially reported to the NRC
although their inspecters were awaTe of the loss c: Tessurizer
level imdicatioca. SMUT alsc had experience. two rzpid cocldewn
transients duving which pressuriser level indication was losse,
‘these transieats were evaluated and reported to the NRC.

Mr. Jain described the one transien: where loss of level indicazien
had occuTred at Toledo. This transient was evaluated aad reperted
T0 the NRC iz an LZR. He further described the discussions shat
had occurred be:wee:-foledo, the KRC, and 3§W. The remainder of
the moTningwas spext discuss.ng the consequences of loss cf level
indicazicn, the diffsrences Setwsen D3-1 and the other 3§VW plants,
and the dual level set poizt Sor the steam genmerator a2t Toledo.
Ms. Fester cloced the morning meeting by thaaking the utilicies
for their cocperation. He stated that as far as he was concerned
loss of pressurizer level indication was merely an operasional ’
iacenvenience and that the loe- ¢f pressurizer level was not a
safety concern. He was vecommending shat this issue bHe closed,

He agreed to send copies o5 his vTepert 20 all utilities in
attendance. .
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J/h:c 34) 7

ma-ned ope: was a review of the D32 1 operati

insure thas Toledo was cperating the plan: in :he mann
oy 3§VW,

teT and Kchler spen: mes: ¢f the zfterncon revieving
SeTTespondence file perzaining o the overcooling sraa-
@ result of this review and the merning discussions
teT and Kohler were convinced that 3&W =ad Tesponded in
nsistent with the magnitude of the problem.
T. Foster summarized the days meeting by stating that he believed
38W had been esxonerazsd oF she zhz- ge that they had nes spon
2 i2 a4 timely manner °ha‘ the loss of :-ess"'::er'level iadicacion
was ealy an cpe'a:;c" 1 incenvenience, and that the lo of
Tessurizer level was n¢t 2 safety concern. Th 1

Copies of Arkansas, SMUD and Me:z. Zd. wristen responses tS the NRC
questions are attached,

JTW/ Ew
tiachnmesnt

prmeenes

'l}_ %

— e s ———




_/—/-;Tg-____f_,  ExitiA IT, é

e s Pzt ¥4

- i Qé—_,"' | A n o —m— i

POLITAN ZDISCN UCMBANY . winier 7 Sfuiess susuic ymLimgs 220085273y .
__.._JI d
POST OFFISE 2EX 5K RIASING, PENNSYLVANIA 19533 TILEPMONE 215 - 3252801

Februasy 5, 1§79
GQL 0200 . r

. Josl T, Janls

Sesvice Mazager

hhe:ck & Wilesx= .
?.0. 3ex 1260 Fom .

.r-:hbu'z, sy ala 26505

Thsee Mile Islzad Nuclear Sczatisza, Uais 2 (T2-2)

Loss of Pressucizer Level Indicacisa

I3 Tesponse 32 voiT lester of Tedsuasy 2, 1979 concerziag loss of pressurizes
lesel indicasiocan, the fellowing answverss 29 the guestions referenced Iz the N2C
lessar of Jarmazy 31, 1579 ace provided: :

- 1. Tws otsuroanc:s have sakan placa following vaisser itips vhish cesulsed
28 loss 97 2ruetuTizas el fadlansiss. .
\.
s Heatropuollizas Eilscn Cosgany . ‘
3« THZRe Yale daand, Unlit o

& &, Apzil 23, 1578 LSt
.h. Rove=bes 7, 1878

-

S. Yas = a. Iaspecsicn Repors 78-17, daszed May 31, 1978
LIX 78=33/17, daced ¥ay a 1378

- Special Repews, dated July 24, 1978 7 3
. 8, Iaspec zism Resers 78-23, dased November 30, 1878 ’
Spesiil Reposs 78-65/992, daced Ja=uaTy 3C, 1979
€. .’e'.'.:r:‘..-.z each ol these Two evezss an evaluasicz was zade o determine
- the eifecs om the Reasser Coelaas Syste=.
a. I3 che April 23, 1§73 eve=:, ilchough the pressucsizer level
{ndlcacice hac zone below ser3, evaluations demcnsttalte has
she coce Tesmalined cavered :shTouglcus the sTaszsiess. -
I oe c"lﬂ' *‘4‘*..‘ Al
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X Joel T. Jaclis -2 - Febsuary 8, -979 5X#/leg
KL 0200
X ' Vet R
3. In the Nevemter 7, 1672 even:, al:hsugh she sressusizar Level
faZicasicn had zone below zete, & velume of 340 zalleas 37 wazes
Texilised Lt the pressuTises., The 2oTe Temained ssverad sShTough=-
ous the transiexn:.
No even:is comcerzizg loss of pressuriier level iaiizasicn Save scsurwed a:

ThTes Mile Isla=d

Az ca:rc:ﬂly scheduled,
1579 a:
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EXHBITS
et 749 3

.
He o 3 TeA SIS ARRENISAT TanTR - B A VAN
J “gharuary 20, 187
SONALD A RUETER . 2
= SR . -
2 TEDNTAL AT
- ENWVIACNMENTAL SESVICTS .
XCC 877C - v
Mr. Ray lukzn, Semvizc Managzer i
Bzscock & wilesa Somparny
Nuclear Power Genarati c-. Givisien
P. 0. 8ox 1230 .
Lynchburg, Yirginia :'SES
- Sybjecs: Pressuriler Level Indication
< - --amy
- . le .‘ -y -
Gantlsmen: :
The following is previdad in response S0 your \etsar of February 2, 1579
- faum 4 13\
A=/ 3=od ).

t Item 1: ¥nat previcus experiens s of loss of pressurizer
. Tevel have occsurTesd?
Response: ANS.1 has never lzgt pressurizer level due o nsrmal
eperasisnal transients. we have, o 2 few oczasions,
Jost pressurizar ingizaticn; however, pressyrizer

leye] was z2intaines 1n eadn .ns‘.:x..

ltem 2. The naxe o she invelved utfl{%y for these events.
Respense: Arkansas Sower 2nd Light Ca=sany. 5
l¢em 3. . The faz<lity wherz the event{s) were experiencec.

Respense: Aebansas Nuzlezr Cns - Unit Cne,

ne dzsas oF cscurTente,

Ites &,

s readily avaflable. They were

-

Respeonsa: Soeci!
+ <
. .

- - . e— - ., ‘ - %
Ttem . angsner the g was nformed of The event.
: 1)
—

P \ ;-fn—gd - - 2

Response: NRS w22 nos e
. Sggian oV inscestor: ware dwere U

-POOR ORICIN

i

460 L5

. d— sesi e y N
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Mf‘. l.-. :. ;;&e‘ -:' -g.‘- »Ey z'-:. ;3-
: ExHin
yoaa - . = L
‘el 8° pn2, evaiuliiesn of DE VENT W25 pERTTOERL.
¥ .
Response. ThE $2. 5% . we"s (B t-Ts $0 g2z it o7 tae ?lase Safaty
Lo nise 1522}, S2facy Review Commiztise [23T) and 224,
% The conglusisn of T razvisws (T2 tne satisiagiisa o7
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