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g UNITED STATES
NUCLEAR REGULATORY COMMISSIONa

3 E WA3HINGTON, D. C. 20555
o E

% . W...,8 August 13, 1979
*

TO: 4 kfS*.
FROM: Richard S. Mallory, OGC /

-
,

u

inclosedisacopyofthetranscript(,'yourdepositionbeforethe .

President's Comission on the Accident et Three Mile Island.

Please read through the transcript carefully and correct any errors
(other than unimportant puiictuation errors) in black pen on this copy.
Correct any errors you can identify in the questions, as well as in your
answers. This copy will not be retyped, but will be reproduced as you
have marked it, so your corrections should be dark and legible. If you
cross cut words in the transcript, draw only a single line thrcugn them,
so that they can still be easily read when the transcript is copied; do
not obliterate them.

After you have corrected the transcript, please sign and date the
certificate at the end, and type your name under your signature.

'

,

' Iou may wish to make-a copy of tM transcript for yourself before returning _ !

the original to me. When you reture the transcript, please indicate if you M
objent to making your transcript ava. laule to the Comission or to the ; dje.d
Comission's investigation of Three Mile Island. Because of ComissioneM
interest, we would appreciate receiving your corrected copy by c.c.b.
Tuesday, August 14, if possible.

.

The president's Commission on Three Mile Island will also be sending you
a copy of your transcript with a request to make an " errata sheet" and
sign a signature page. Please make up an " errata sheet" based on the
copy of the transcript that you have retained and return the errata sheet
and signature page to the President's Commission as requested in their
letter.

If you have any questions or prob' ems, do not hesitate to call me or
the attorney who repr.esented you at the deposition.

Enclosure: Transcript

.
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CERTIFICATE

I certify that I have read this transcript and corrected

any errors in the transcription that I have been able to

identify, except for unimportant punctuation errors.
.

-

e
e

[m DF hI IG h 9 <oaee:
'

(> \
.

S

.

O

|

|

.

|

|

*

|

;

1

l
1

.

4

. - .- - --.- , . . , - e . - - . . . - , . , - - - - , .._n , . , . ~ , - - - -



. ..

- tr
.- *

acm3.

I CMI"ED STATES OF AMERICA

2 PRESIDENT'S COMMISSION ON THE ACCIDENT AT
THREE MILE ISLMID

3

4.. .

5

6
*DEPCSITION OF: ROGER J. MATTSON -

7

8

9

to

it

12 Recs 1102
New Philll=s Building

13 7920 Norfolk Avenue
,

Bethesda, Maryland-

14 -

August 6, 1979

15 9:30 o' clock a.m.

16

APPLWiCES :t;

13 On Behalf of' the Cen=tissien:

KEVIN P. KANE, ISQ.19
Associate Chief Counsel
CWIGHT H. REILLY.;o
Technical Staff

* 2100 M Street, N.W.
21

~4ashingt=n, D.C. 20037 ,

22 !
Cn 3ehalf of NRC: |

.

3 js

MARK CECPKC, ESC.
|

Office cf General C:unsel.;;
1717 H Street, N.W.

i

f b WashingOn, D.C. ;3 i
'

!

,

1

| Acme Reporting Company
a v en.s..,

.

.

-- - ._,



T

3 w -

2. .

|
|

*ND? .YAg

WITNESS: DIRECT CRCSS REDIRECT RECROSS
2 -

3 Roger J. Mattson 3

*

4

EXEI3ITS
5 --------

NUMBER: FOR IDENT!?ICATICN
6

,

.

Mattson No. 1 5*

7

Mattson Nos. 2&3 245'

3
.

9

10

.

11

13

( 13

.

14

15

16 .

17

13

19

20
.

21 |

.m
-

,

! ,

i 23

.

'

24>

|
i |

25j
~

; -
'

!
:

Acme Reporting Compcny'

- -- . .- - -- -



_ _ _ ____ _ _ - _ _ _ _ _ _ _

Y

3-

.

1 .? _R C_ C _E _E .D._.I _N G _S__ .

'

2 Whereupon,

3 RCGER JCSEPE MATTSON

n 4 having been duly swern, was called as a witness herein,

i and testified as fo11cws: ,

DIRECT EXAMINATION6
,

SY MR. KANE:
'

,

3 Q Would you.. state yacr full name.for the record,

plese?
9

A Roger Joseph Mattson.
,10

Q Eave you ever had your deposition ts*<en before,
1

Mr. Mattsen?t2

A NO*
13 '

i
MR. KANE: Tet me briefly explain what we are'

14 ,
,

doing here today. You have been sworn, and although we
13

are sitting in the relative informality of your offices,is

you should be aware that the testimony you are giving here
t.

toda'e has de same force and solemnity as M you wereis .

testiiving in a cour's of law.
19 |

-

i
'

My questions and ycur answers are being taken3

dcwn by the court reporter here. They will ,be later j21 ,

reduced to a becklet fer=. Tcu will be presented with a |g
|

i. copy of that bccklet and given an opportunity to =ake anyg
.

1

.,; ; corrections y=u deem necessary.

.

f C the other hand, to the extent that ycu nake
.,,3

i
i I

; !.
| Acme Reporting Company '
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1
corrections in matters which we deem to be significant,

2 we may cor=ent upon those changes and those co==ents
.

3 may be adverse to your credibility.

For that reason, it is important to avoid the'
4

5 necessity for changes as much as possible by being as

6 accurate and as precise as we can be now.
.

In that connectic.n then, I would ask if at any-

.

3 point in this deposition if you don't understand the

9 question, if you feel something needs clarification or

to elaboration, please feel free to stop to indicate that and

we will make the elaboration or clarification on the recordit

at that time.t2

13 Last, let me advise you cf the two basic
,

(
groundrules in a deposition. First is that you respond

14

15 audibly to my questions since the reporter cannot take

down a nod of the head or a gesture and secondly, please
16

allow me to finish my questions before you respond even
t-

if you know what the question is going to be because the |is
I,

reporter cannot take us both down at the sametime. |19
:.

Do you have any questions about that?3

SE ;COESS: No. I understand.-
.,
. .

3Y XR. KXE :.,,,

Q Fine. *iave ycu brought wi.h you here today a3

i

3; resume which briefly states your educational and employ =ent
i

background, Mr. Man son?3 ,

! -

1

| .

Acme Reporting Company
| : 2: , ........
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'l A Yes.

2 Q I have here a document entitled "?rofessional

3 Qualifications, Roger J. Mattsen."

*4 Is that that resume?p
5 A Yes, it is.

6 Q Dces this accurately reflect your educational
.

~

7 and employment background to date?

3 A Yes.

9 MR. KANE: I.et's have this marked a,s Exhibit 1

10 to the deposition.

11 (Mattson Exhibit No 1 was

12 narked for identification.)

13 BY MR. KANE:

14 0 Mr. Mattson, you have been Direc c: of the
,

15 Division of Systems Safety in the NRC since July of 1977.

16 Would you generally describe the duties of the Division of

I

17 Syst=~= Safety and your duties as Director of that Division?

is A ':'he Division of Systa" Safety performs = cst of

19 the engineering and technical review of construction permit |
|

')-

20 applications and operating license applications for j
i

21 nuclear pcwer plants.- .

I

22 It is organi::ed into ten technical branches :cr
:
1

23 the conduct of that review. :n addition, the Division is
~

i
,

1

t

{ responsible for a number of URC's unresclved safety issues,24
e'

te f*i

!, -ee research ecordina icn for standards cocrdinacion and25 J
I
1

| Acme Reporting Compcny
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I for the analytical support of nuclear power plant /
swfth we. vie.ws 1sv.,

m ' h the Division of Cperating Reactors, in-

g

3 addition to the Division of systems safety.

4 Besides the analytical support for the Division
.

5 of Operating Reactors, we also provide other technical

8 support upon request by the Director of that Divis. ion. .

I There are other day-to-day responsibilities, but

8 those are the major areas as Director of the Division that
.

9 I as respcnsible for--managing the resources, =aintaining

to the planning and program coordination for those activities,

11 and as a technical decision =aker in appeal of decisions

12 that are not reached below =e, probably I need to' fill *in

13
( some words there, by and large, the day-to-day technical

14 decisiens are delegated within the Division to assistant

15 directo."s and branch chiefs who use the Standari Review

16 Plan and regulatory guides in the performance of their

17 review of CP and OL applications.

IS

As new proble=s arise, decisions on the technical
19

solutiens for those new problems are generally carried
20

all the way through to the office directer level if they-
,

21 j
do net require rule making and through to the Cec =tission

20
[

! ; if they do require rule making, so : am involved as a !

| 23 , ;

i j technical decision =aker in part of the line organi::atica
24 ' ; ;

i chain. ! |,

25 ~ ;

i, - ,

,

Acme Reporting Compcny'
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1 on incidental things that arise in che -

2 interpretation of the standing guidelines and docu=ents,

3 oftentimes licensees will appeal staff positions as being

4 too stringent. Those appeals are brought up the line .

5 and if not resolved at the assistant director level, then
.

6 I. sit on the appeal and make a technical decision on the. -

7 matter.

3 Q In the event that the technical person within

9 the Division of. Safety Systems comes ac: css a potentially

to generic safety problem dealing with reactor systems, would

11 that be passed up through the chain to you?

!

12 A Yes. As a matter of fact, before he can do
.

( 13 anything generic about its solution, it is required that
.

14 the top management of the office approve the method that

15 the staff intends to use to solve this new problem, so it i

la , would come to me. I would transmit it to the Regulatory

17 Requirements Revie'w Committee if the solution were kno'c.

18 ! If the solution were not known, and it wasn't ,
i

. I
19 ready for top management.to approve, then it would be j

20 identified as a generic issue for consideration by the

t

; 21 technical activities steering com=ittee and identification
*

1
i

22 as such and assignment of resources and what have you.
!,

23 : Q Would it be fair :o say that insofar as there
,
,

24 | is one location within the !!RC where there is a {
| !

25|
concentration of technical expertise, it would be the

-
!

1

I

i

Acme Reporting Company
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I Divisica of Systems safety?

l

: =A Yes. That is fair. We have no preject managers )

3 in the Division, so the people, the professionals here are 1

4 all technical specialists or systems specialists. They

5 have counterparts in the Division of operating Reactors,

a but they.also have a project management function in the
.

Division of Operating Reactors, so the concentration of-

a technical resources is not as high.

- 9 Q Okay. Who has overall responsibility within

to the Division of Systems safety for syst=~ integration or

11 systems engineering for a given project?

A Well, there is no single individual anywhere in12

13 the Office of Nuclear Reactor Regulation who has
,

i

14 respcnsibility for overall integration of systems engineer-

t3 ing. I take that in the technical sense, in the sense

is that an architect / engineer like Bechtel would have an

t- overall systems engineer on a project usually a senic:

ts systems specialist who performs that integrating function.

tg We perform that integration through the Standard

Review Plan or at least that.has been the intent since the3

.,1 Standard Review Plan was issued in 1975, and in addition,
.

-
!

there is an integration that occurs at a subsystem level, |3
.

t

3 that is, najor portions of the nuclear pcwer plant are !

I integrated in che Reacter Systems 3 ranch, the Centainmen:.,3 ,

!
-

,

,

Systems 3 ranch, the Pcwer Systems 3 ranch, the Auxiliary ;
25

,

| -

, ,

| Acme Reporting Compcny
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1 Systems' Branch, and the Instrue.entation and Control

2 Systems Branch, so if you take those titles you can see

'

3 the major building blocks of systems integration.
1 s1C

ue -iiNC, Branch, for exa::tple, integrates4

s instrumentation and controls as a subsystem of the overall

,6 nuclear power plant.
.

7 The Raactor Systems people integrate generally ^

8 the nuclear steam supply system, scope of supply, while

9 the Auxiliary Systems Branch and the Power Systems Branch

to would be the integrators of the balance of plant.

11 Q But there is no single' office within the NRC

12 .that does system integration as such, in other words, would
,

.

13 occupy the regulatory equivalent of say Bechtel or scmeone

14 like that, is that correct?

15 A No. I think you misunderstand what I am saying.

is sechtel also organizes itself into these subelements, not

t; precisely the same ones that I have described for NRR,

18 but it is usual in an architect / engineering firm to have a

t9 systems integrationJ; C C;_ across the entire scope of
,

b
supply cf that architect / engineer, Yeither a senior| 20

'
| t

i
! 21 individual or a small group. ;

22 Tha counterpart does net exist in NRR, as i,

I

, 1

i

| 23 understand it; although I wasn': part of the decision-
,

!

24 making prccess, I have been part of explaining it before.
I I

i As I understand it, the decisien to not do that was =ade |-25
| i

'

|
.

Acme Reporting Compcny
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t when the Standard Review Plan was issued. That is, t$e
.

2 Standard Review Plan provided that integration of the

3 various systems elements.

4 Now there has been an unresolved safety issue

3 identified for two or three years called systems

6 interaction that the ACRS identified. It has been under

kms -

.

7 study and work for the last couple of years. It wee

,.e.ps%My e.:
re;;;-,.....a ag rom the Division of Systems Safety andf3

g all of the systems branches that I advise, and that is

to one of the things that is being censidered in thct

it unrescived safety issue is how dces the integration of

12 systems engineering effects. occur meee in the design
~

awJ
13 process -than in the review precess, leee it is possible

4 m,

( *

that out.of that problem,the solution of that problem,would14

15 come scme changes in the way NRR is organi::ed.

16 Q What is the unresolved safety issue in systems

interection?1;

A The unresolved issue is to what extent are failure18

19 mcdes and effects in one system considered for their

go pessible interaction, deletericus interaction, with other
:
t
'

systems?et
.

For examole, a classic I guess is could the*
,

i I

3! air conditioning system failure cause ecuipment in an :
'

. :

i
'

' 2; I ancilliary system to fail, then causing a safecy sy,scem ce
||

|
'

25 fail in ways not censidered in the design of the safety ,

I!

!
-
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i system because the systems I just described as an j

)

o exa=ple were handled as discrete packages by three discrete-

3 engineering organizations.

4 Q And that very scenario would lie outside the
-

3 normal mode of analysis used in SPR which is single

6 failure analysis? -

*

I A Yes, and clearly outside the scope of NRC's

8 review o# nuclear. power plants heretofore.

8 Q It has not been felt within the NRC that that
to issue .could be resolved by the use of the 3echtel-type of

11 analogy of a single person or a single group of persons

12 whose overall responsibility is system interaction?

( 13 A No. I don't think we have dismissed any

14 solution. Through the last couple of years, we have paid

15 higher and higher attention to these system interactions

is effects. That is,what are the possible intereactions that
17 could have been overlooked in previou's designs,end ghe way

13 we have chosen to do it.- lacking proof of a better way, is

to expand'the cognizance of the system branches,that I I19

|
described earlier ef the possible deletericus effects of ;

20
j

i
'

21 supporting systems on a system that they normally. review

'S and effects of ~43-s sort have been found. The one I jus:

C; described is an example. |
'

|

04 j Q Sure. I take it from the example that you just
i

t

25 ' gave that, of course, the whole systa=s interaction
,

. i

1

i Acme Reporting Company !
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*

'l questien extends mucit beycnd interaction of safety-related

2 systems. It would* relate to all of the systems in the

3 plant really.
.

4 A Yes, in ways that Three Mile Island shcws.

5 Q I wanted to come to that because we did have a

8 discussion during the interview ~we had prior to this .

7 deposition about the Standard' Review Plan and how t. 4

8 interacted or did not interact with the design an' approvald

9 of Thrse Mile Island 2.

10 I specifically asked you at that time I think

11 about the centain=ent isolation criteria and the fact that

12 it is my understanding you had containment isclation

13 actuation based upcn a single facter PSI in the containment

14 building'.

15 A IIigh pressure.

16 Q And that,the requirement under the Standard

17 Review Plan for diverse actuation of containment isolation

la on any two out of three factors--I think we discussed

19 at that time hew it came about that Three Mile Island 2

20 simply did not wind up having that requirement impesed but

21 I would lite to get that new in the record if I could.

22 IIow did it ccme about that Three Mila Island 2
1

!i
!23 ; did not have diverse contain=ent isolation actuation as

, :

!
;

,

24 required under the Standard Review Plan?

!
'05 A Threa Mile Island 2 was not rev:. awed according

.
,

; . -
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13

to the Standard Review Plan. It was not required to; .

2 demonstrate conformance with the Standard Review Plan. -

|

3 That may or may not explain why it did not have diverse j

centainment isolation actuaticn.4

1

5 There may in fact be plants like Three Mile
,

1
'

6 Island 2 who obtained their C?'s or'OL's prior to the
,

fall.cf 1975 when the Standard Rev_4w Pian was issued that-
a

still have diverse containment isolation actuation.3

There it would have been a matter of a particular9

to designer or a particular reviewer insisting that there

-

be diverse actuation. That is, there was a growing or1t

tg changing state of technology fro =en by the Standard Review

Plan by 1975 where in sc=e cases there was diverse
13,

actuatic~n, in others there wasn't. I can't state for14

certain how it came to be tat Three Mile Island was a plantis

that did not have diverse centainment isolation.16

Q The deadline date that you mentioned in 1975
t-

was September did you say? -

13

A I can leck it up, the Standard Review Plan I
tg

think states when it was first issued--September, 1975. I
.'O t-

;

Q Okay. If I understand what you just said, the !
., t

approach that was taken was that any project which received a, , .

i

i
'

3| construction permit prior te September, 1975 was nc:
i

., , | subject to the requirements of the Standard Review Plan?
,

.i

25| A That's right.
f

;

!

Acme Reporting Company
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1 Q Now Three Mile Island did not obtain its

2 cperating license until February of 1978. Why was it felt -

3 that a Standard Review Plan which was effective as of

4 September, 1975 should not apply to Three Mile Island 2

5 or other plants like it because their construction permit

6 was obtained before Septembe'r, 1975. ,

7 A Well, I can give you my understanding of the

8 philosophy that was applied. I cannot give you a firsthand

9 _ explanation of the icgic cf the decision makers who made

that decision. I was not empicyed in this office at theto

it. time that decision was made, and I cnly have available

12 hearsay frem others and a review of the records that are

availe.ble from that ti=e.
[ 13

14 C At that time I guess in 1975 you were' Director

15 of the Division of Siting Eealth and Safeguards Standards,

16 office of Standards Cavelopment?

A That's right. As I understand the philosophy,1-
.

l
it was that the Standard Review Plan was a codification of jg

existing review require =ents with seme few exceptions.g
inv.tv d

These few exceptiens 3---1"ing what we call ratchets in
20

i,

21| the licensing process that were acknowledged to have been |

|

.m. put in the Standard Review Plan that went beycnd then

.

I

3, existing review practice,but were thought by the drafters '

3 of the Standard Review Plan and the pecple then in
!
:
t

pesi:* cns of responsibility in the office of Nuclear j
25|

! Acme Reporting Compcny
| .... ... ....
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l

Reactor Regulation to be justifiable ratchets ,so witht R d +LZ s rP
those few exceptions, the philoscphy was n was a -

2

statement of current practice, and that as a statement of
3

_

current practice, the plants that had been reviewed at4

about the time of its generation, that is, in the period
5

6
say of 1973, 1974, 1975 when the Standard Review Plan ,

was being drafted, would have had approximately the same
7

requirements applied to them case by case by the then
a

existing technical review staff.
9

Eence it was not necessary to conduct a
10

.

( . syste=atic reappraisal of those plants according to thisI
1

docu=ent.12

Now what we came to find in the years after 1975
i 13

~

was that there.were significant differences that there hady14

been significant variability plant to plant, case by casey
15

in the licensing review prior to the issuance of theis

S~m dard Review Plan.g;

That has an ele =ent of good news and had news.
IS

The good news is that the Standard Review Plan had done
gg

,

what it was supposed to do. It had achieved some
3 ,

I
unifer=ity and censistency in the licensing requirements,' ,

3 P

|| and the bad news, of ccurse, was that there were plants
!

'

3
2

that had system designs that weren't as gced as scme other
3 ,

!

l clants., . . i
,

i

New shcr:17 after the Standard Review Plan was i
3

'

i

|'

'
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issued in 1975, there are three ne=cs of interest in its
1

2 implementation. I previously supplied these to the

Ccemission staff at your request after my interview. I
3

-|.La.da.W 4 4La.
don't remember th;ir office letters from NRR and I don't

4 .s .

O.e vt u
recall the specific numbers, but W a supplementary35

memorandum to one of those office letters. .

6

Generally they say that plants, they start out7

by first saying that all plants will be reviewed
3

according to the Standard Review Plan, whether they are9

OL's or CP's, and then they subsequently say that ato

class of facilities will be grandfathered frca the Standard
tt

Review Plan, that is, grandfathered from a requirement
-

12
.

for the license applicant to demenstrate conformance withI 13

the Staddard Review Plan.
14 ,

Instead, the license review staff, the technical
15

staff of the NRC, is regt' ired to identify any deviations
16

in a license application relative to the standard Review
1

t3'
' Plan, obtain frem the licensee justification for those

1

deviations, and then docu=ent the rationale for allcwing|

| gg

or not allcwing the deviations in the safety evaluationg

.g report.

.
of t

New there were two sets e stages of grand- !

A i ;..
-

: 1
;

fathering. Cne stage required no dccu=entation Of ',
3

!

. deviations. "'he second stage required staf f identifica:ica'

3
.

and rationalizatien of the deviations, and then finally
,3 ;

i

! ;
, -

.

|

|
'

Acme Reporting Company
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'I there really is a third stage which is a non-grandfathered

, ,

plant, these plants in which the applicant must identify-

3 any deviations relative to the Standard Review Plan.

4 Three Mile Island 2 falls in the class of

3 plants which had no identification of deviations relative

s' to the. Standard Review P' ...
-

I
Q What was the r a:icnale behind committing certain

8 projects to the, if you will, entirely grandfathered
,

8 under the SRP without even providing any dccu=entation for

to deviations?

11 A Well, the rationale must have been their

l' advanced state of construction and licensing review.

; 13 Q Why wouldn' t it be deemed--let =e ask this. Were
_

14 the provisions of the SRP, the Standard Review Plan,

15 based upon a concensus within the NRC as to what the

is cesirable safety features of a nuclear pcwer plant should

l~ be?

13 A I am not sure what the word concensus means to
I

18 you. Let me explain hcw they were written. To me, I j-

20 think concensus is right, but it may mean scmething
!

i
3,

different to you.-'

.

2 The review plans were integrated in a draft form !
I,

i

Ui by each of the review branches co describe wha: they
I
i

24 I custcmarily did to a ecnstructicn permd- =-d =- cperating ,

t

3 license applica:icn--what they reviewed, what criteria they
,

!
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applied to it, and what findings they reached, and thent

a listing of resources or' references of an historical
2

nature that worri associated with that review.3

They were then subject to management review
4

within what was then the Directorate of Technical Review
3

in the office of Regulation. The director of that .

6

dLrectorate at that time was the present chairman of the'

7

NRC,' Joe Hendrie.
3

. After the line management review of the input
9

written by the individual branches, and it wasn't a one-way
to

. street, there was a lot of iteration back and forth
g1

over a peried of more than a year; then Dr. Eeni'.rie left
13

NRC and returned to Brookhaven National Laboratory under
13

.by
contract Brookhaven, to the then AEC, he completed the

g4

final editing and systematic review of the Standard
15

Review Plan from Brockhaven, submitted it to the
16

regulatory staff of the AEC in 1975, so.by then it had
t;

become tha NRC, for prcmulgation.
;3

It was approved and promulgated by the Director
19

of,NRR who would have been Ben Rusche, in September, 1975. !
l3
..

.

Now that. process says that the technical experts
3

in each of the disciplines had input to and iterated upcn ,

.,,,

.i

the contents of the Standard Review Plan.3
.

. Q Is it fair :o say then, Mr. Mattsen, that the
3 :

Standard Review Plan reflects the official posicion of the ',

3

i
| i
! i Acme Reporting Company
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NRC as to those safety features which should be included
t

in the design of a nuclear pcwer plant?
2

A Yes, if you understand that the staff has for.

3
.s

sometime operated under a philosophy that you may want more
4

for a new plant than what you think is required for an
3

6 cid plant.
--

-

Q Yes.
7

A That is,the Commission's generally worded
8

regulations allcw some ' flexibility in interpretation,
3

and the staff has used that flexibility dcwn through the
to

years to require more of new plants than it has been willing
11

to accept as providing a minimal m'eeting of the commission's
12

regulations for old plants.'

13

Q That is the philosophy I wanted to try to
14

focus on, Mr. Mattson. It seems to me what you are saying
15

I's
is that over the years, the operating experience with

plants and the d'evelcpment of technology has brought to the
t-

attention of the NRC certain aspects ef plant design which
13

are safer than other aspects which can be made more
gg

acceptable from the point of view of safety, and that i
;

2 I

eventually those have found their way into the Standard i
3

Review plan and reflect the current thinking on that
,

,
'

=atter, but that for older plants, the de ermina:ica was
3,

t.

made that for one reascn er ancther, they would not he
.,3 ,

o .-
-

!

1 called upcn to cc= ply with at least scme of these safetyi

3 -

1

5 P
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>
1 '

provisions. .

2 You were asked about this when you testified in - '

3 front of the Presidential Commission'on June 1st, 1979'.

' Specifically you were asked about backfitting the Standard
3 Review Plan to older plants, which is I take it what we

6 are talking about. .

,
,

I You said at that time that the decision to not
8 backfit the Standard Review Plan was a conscience decision
8 on the part of the Nuclear Regulatory Commission that was

to made sometime in 1975.

11 What did you mean by a conscience decision?

12 A What I had in mind when I was testifying were
.

13 the letters of Mr. Rusche that I have previously supplied
i,

14 to the Commission. There was office letters that I was

15 describing here a few minutes ago which- =.::icurly

is chronicled the conscious decisions es to first apply it,

Atw
I. and g net to apply it during 1975 and 1976.'

IS Q What kind of factors entered into determining !
!
I

19 whether or not the Standard Review Plan should be !+ plied

| |*

to a plant like TMI 2, for ex:tzugle? ! !''-

21 A I think I have just described them. I will
m

I

22 su=marize them succinctly. One, the philosophy cha: it was |-

'
22 ! a codification of existing review practice. If ycu

i

0' | accept that judg=ene, then it is not necessary to backfit it.
i

25| Q 3efore you go on, I am not sure I understand the
-

,1.

'

] Acme Reportina Company
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I point you =ade there. It is a ecdification of existing.

2 review practice. I understand that. The existing review

3 practice presumably is based upon safety considerations,

4 is that right?
.

5 A That's right.

6 Q And the NRC is not reviewing the plant for any
.

-

7 other reason?

' *

s A That's right. <

9 Q It is based en safety considerations. New the

determination is made that that is a current practice andto

11 that I take it by the way you say that you are inferring

a that, therefore, there is no reascn to apply it in a

t3 backfitting sort of way to older plants, and my question
,

i

14 is why net?

A I think we are having seme difficulty in
15

16
communicating. I was speaking tc the backfit of plants

under construction, and I think you are speaking to the .
1;

I
backfit of plants already in cperation. Let's try to |

15

break it into two phases and see if we can unde stand it |
19

. better. ,

m
| |

I don't knew of a basis for not systematically2t

backfitting the Standard Review Plan to plants in operatica
._.,

t

3| other than it would be expensive and a judgment that a

goed jcb had been done en safety en these cid plants.
24

'

Iveryone k=cws that those plants were reviewed
25

: - |

|
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.

I by a handful of people compared to the kind of review that

2 is done today. They were reviewed without the operating

3 experience that is available today, and there was no

4 systematic assessment of whether the Standard Review Plan

5 ought to be backfit to them, not in 1975.
.

6 There has been since then in the genesis of the
.

7 systematic evaluation program which does go back and start

5 with the 11 oldest plants to bring them up to some

9 assessment according to current review practices.

to Now the plants under construction at the time

11 the Scandard. Review Plan was issued in 1975 had been

12 reviewed for their CP's in the few years before 1975--1973,
.

13 1974, 1975. Since the Standard Review Plan was thought
\

14 to be a codification of the practice that was going on in

15 those years, then it was judged upva second thought to

if

,

not be necessery to apply uniformly and rigorously in theis
4

17 OL reviews for those plants. -

M '| I emphasi:e the word second thought. Firs
.

19 thought according to those early office letters in 1975

20 appears to have been that the Standard Review Plan would

be used in t!e OL review for plants then under construction,II

| 21 -

,

i |
322 but then a subsequent letter said no, we will not do it |

23 that way. We will not apply the Standard P.eview Plan

24 | .to a whole se: of plants, to another set of plants. The j

bs4 big 0* i
'

25 burden for the dev:.a. ions will be on the stnff, and then -

IA
. i
i : -
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I finally dcwn the road a few years, the burden will be en
2 license applice.nts. Make sure you understand that that

'3 burden shifted to license applicants for OL's for the first

time in this calendar year, 1979. The first OL's were j d'

.

5 filed for whom the burden is on the applicant to justify

6 the deviations. .

.

7
Q Why place the burden as an initial matter on

a the staff?

' A Well, I think I understand why it was done. I

10 wcn't defend it, but I think I understand why it was done.

11 First, thr. Direct:' of NRR.said the burden is on the
12 licensees and then the industry reacted and said wait a

13 minute. We don't knew the basis for so=e of your

requireEents in the Standard Review Plant. They are not14

is written there, and we don't know why you have required

16 certain things. How can we in industry justify a deviation

II if we don't knew what'it is you are trying tc achieve by

18 the requirement?
I

.

19 Therefore, the burden, the industry said, cught I

# to be en the license reviewers to justify the deviations,

31 at least for these plants that were not reviewed according-

!

to the Standard Review Plan at the construction permit |.
=
--

O stage.
.

2' Lat ne finish. The Director of URR agreed with
'

i

:
U that icgic and exempted che industry fror. =aking tha

i i

i
*

. .
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justification of deviations in two stages, placing
g

t

|finally the burden upon the licensees for those plants*

2

that-are making CL applications here in 1979, that is,
3

those plants that were getting CP's at approximately the
4

same date as first issuance of the Standard Review Plant.
3

Wasn't the NRC at the time that issue came up inQ6 .

the position to explain, to demonstrate the reas'en why-

certain things were being included in the SRP on the basis
a

of increased safety?
9

For example, we have been talking about
10

containment isolation actuation. The T:C 2 scenario has
11

certainly demonstrated I think that contrin=ent isciatien
12

for 4 PSI in the containment building en".y is an unsafe
13

way to approach contain=ent isolation, aid I take it that'
14

is why diverse containment isolation actuation is required
15

under the Standard Review Plant.
16

A No. Let me interrupt you. It is not unsafe.
g.

That is too simple. It is not as reliable. It doesn't
18

!

Cover as many eventualities, as many "what if's," and like {
19

l

many things that we do, judgments have to be reached as to
~

-

20

whether even though it is not perfect, i: =ay be goed i
i 31 !-

$,.

encugh. i
.y,

t-

New as I testified on the first of June, I doubt j
.,,,

|

that anyone in 1975 specifically concancrated his attention
3 ;

on diverse contain=ent isciation. I have to agree wi:h you.'
'

3
-

i
~

l
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1 It icoks like s:=ething that should have been there. I

e was surprise;i it wasn't there in some of the older designs,*

3 and it ought to be there. It is a rather minor thing to
.

4 provida, and it should be'there.

5 I nave to believe that if people had concentrated

8 on t.5at specific one in '75 they probably would have .

he,c.kM+ de not.

i ;%fi:.ni but that is hew the decision was reached. It'
g 3 e

8 .was reached on the whole thingr so the argument on is there
org a justification hwhat is the basis for some of these

a

requirements that the regulators had was a general argumend,10

11 and it is fair to say generally the Standard Review Plan

la dcas not say why the requirements are there. It says what-

13 the reg.tirements are. It says hew you review to ascertain
j

14 that they have been =et, and it states the findings, and

15 then it gives seme reference documents that if you research

16 them, all you would get is a feel for the reason that the
:

l~ requirement was there.

18 This is act unusual. The Cc= mission's regulations

4-k.e. v 4. La we sb km-a, ..p
19 have no statement of basis. That is what they were trying

3

" to do, to solve in the regulations, until very recent years

--} similar to the regulatory guides issued by the AIC, and |.n

I i
i .w
! -| the NRC has no statement of basis until recent years. }

| :

U! Co you knew if any other plants of the vintage
'

Q

26 as T.C 2 as they ca=e thrcugh the review p:ccess were
,i

3 required te have diverse centainment isolation acuuation? j

i
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I A I know the answer to the inverse question. There

n
are others that do not have it. I do not know the answer-

3 to the question of were there some that had it. My best

4 guess would be since it was codification of existing

5 practice, and I don't believe this specific ons was tiought.

6 of as a ratchet / that there probably are si::me plants of .

7 the same vintage as'TMI 2 or even earlier that do have
8 diverse conaSment isolation.

9 Q It was a situation where some plants were coming

to through with that feature, some where not, and the NRC

*

11 was taking the position pursuant to the provisions you

12 just talked about before that in any event, for the plants

13 of that vintage, that type of diverse actuation would not.

'
14 he required?-

15 A That's right.

16 Q okay. If I understood what you said, that was

17 based primarily upon an assessment of the cost of the

is backfitting versus the increments and safety to be achieved

19 by forcing the utilities to incur that cost and the judg-

20 ment apparently was made that the provisions of the SRP
'

I-

21 ac: css the board en sasse for some types of plants was
.

|
22 simply not worth the :cuble and the cost? !-

I
23 A I don't agree with the use of the word cose. :

'

i 24 don' believe a cost assessment was done. I think burden i

|
-

25 is the proper word, assessment of the burden associated ;

.

i
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with a. review and documentation according to the Standard.'

o Review ?lan as opposed to review and documentation against* -

3 earlier documentation requirements.

4
Q What is the one' chief objection that the utilities*

-

3 have to assuming that kind of burden?

4La Sed +LA
6 A I am not quarreling with ths costs were there. .

. g

7 I am quarreling with your use of the word' costs. Surely

8 costs tre the bottom line, but no cost analysis was done

9 by NRC to my knowledge--some general understanding that it

to was a burden, some requirement certainly existed.

11 Q To that extent, there was a recognition of cost?

1" A Yes.-

13I Q I am not talking about a formal cost benefit

14 '

analysis.

15 A okay. That was how I understood you to be using

18 the word. Those cost benefit analyses are done today for

II backfitting decisions. They weren't done then.

18 o I was about to say it actually bothers =e more

19 J.2at no ecst benefit analysis wa,s done under these '

!
,

00 circumstances. !
'

i

21 If I understand your :sstimony, it was that the

5 determination was made across the board?'

U A That is right, to the best of =y understanding.

24 Q All right. Coming back ec this question cf
i

5| systems interaction, it is also a subject cf some interest
.

I Acme Reporting Company
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1 as to the questien of interaction of cperating capability ,

i

2 and training, or training vis-a-vis equipment design.

3 Is there any office within the NRC that loo:cs

4 at the man-machine interface, if you will?

5 A No.

6| 0 That is not done in the Divisiois of Systems .

.
. .,

Safety?'

8 A No.

9 Q Do you view that as a significant lack within the

10 NRC at the present time?

'

11 A Definitely.

12 Q Eas that been addressed at all in the lessons

13 leamed task force work?.

14 A To a minor extent by cur short term recommendations ;
.

18 it is the task force's conviction that this is a majcr

is gap in previous regulatory practice and has to be corrected.

17 We are working en seme. alternative approaches

18 to address the problem We have not made long-ters
:

19 reccmmendations in that area yet.

20 Q You are the team leader on the lessens learned t
.

i

21 task force, is that right? |
,

5 A Director. |
'

| '

23 | Q did want to ask you ahcut that. I have lecked

24 ! cver the lessens learne? incaris repor. and cut of
i

25! approximately 95 pages in that publication, there is abou ,

,,.

|
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I three and a half pages on operating, training and =anagement,,

and I'was curious as to whether or not that was an area inn
-

3 which the lessons learned task force intends to place a

good deal of emphasis or is that considered a secondary4
.

3 matter?

6 A I think you have given it improper' focus.
*We .

broke down our work into two principal areas, design andI

analysis and operations and clearly the operations area8
.

8 after Three Mile Island is an area that is the biggest gap

to in what we did previously. It may take more words to

11 describe what needs to be done in design and analysis

simply because it is of a more detailed engineering nature.12

13 That is the recommendations that we.are making

14 at this stage; three and a half pages out of 95 is not

15 fair. That is not a fair assessment of the emphasis that

16 we believe should be placed on the operations aspect of.

not only the design, but also the regulatory oversight of17

18 nuclear power plants.'

I

19 Q You mo anticipate that in the further work of

the lessons learned task force greater emphasis will be20 .

6

placed in that area in terms of further publica:Lons or |21

l
;

22 further changes within the NRC?
.

l '
j

L
23 ! A Yes. i

' ; !

24 Q 3cth within the organi:::ation and content of -he

25 retiew and the formulation of requirements, all right. ;
.
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Dr. Mattsen, there has been a great deal oft

discussion in cennection with this investiga-J.cn by the4
~

.
|

Presidential Commission of a series of dccuments that have3

heen referred to as the Michelsen reports. There are two
4

:

handwrittan versions of it and one typed version.
3

Are you familiar with those documents?
6 .

A ,I have read thit typed version. I have scanned'

-

the handwritten versions. Yes, to that extent, I am
3

.

familiar with them.9

.-

to Q okay. When did you first become aware of the
l

existence of those documents 711

A Scmeti=e between the 1st of April,1979 and the
gg

14th of April, 1979, when I was told in a telephone
13

conversatien frem Three Mile Island that such dccuments~

14

existed.
15

Q All right. There has been a report in ued by
16 ,

the office of Inspector and Auditor within the NRC
t-

relating to the Michelson report and the events and levels
13

of review cencarning that decur.entation.
tg

Eave you read this report?
.,,0

. .

A I have, not seen it. I wasn't aware it had been ,

3
i

issued. !.y.
i-

| t

Q I have here a ecpy which I will be happy to make
3

I
i available te you. It is an extra ecpy. The report purportsi

3 .

:

to qucts the centenes of interviews conducted with a nu=cer |3 |,

i '
I Acme Reporting Company!
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1 of individuals from the NRC, one of them being you,

,

apparently an interview conducted en June 22, 1979. The-
,

'3*

summary of that interview appears on pages 12 and 13 of

4 the report.

3 I wanted to ask you about that. If you would

6 turn to page 12 under information cbtained from Roger J. .

'

I Mattson, in the second paragraph, the second to the last

8
~

sentence in that paragraph, it says that generally

8 describing your beliefs about what impact the Michelson

to report might have had upon the thinking within the NRC.

11 It stated that, you stress that the intensity of any review

12 would be colored by the manner in which the draft was

13 received, referring to the draft Michelson report in.

14 September of 1977. And it states that, keeping with .nis

13 qualifier, you said the copy of t?e draft which was

16 informally furnished to Israel, that is Sandy Israel of

17 the NRR, ' was handwritten, undated, untitled, had

18 no table of contents, and no indicated author, as is

19 indicated in this report. And I was previously under the
.

20
-

impression, it see=s that the report that was submitted
i
1.,1 to Sandy Israel in fact did have a title paga, a table of-

'
I

-! centants, a date, and the initials at least of the author, ;

23|- and I was wondering if you had seen sc=e different version.
|

3 A Yes. I have the version that was sun = lied to ne i-

!
|

25| by Mr. Israel. !
I

i
-

.
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1 O I see. Okay.

A I have a copy cf it. I think we are probably
~

2
,

into an area of document authentication difficulties3
.

because there are several versions of this floating ,vound.
4

1

3 Q Right. I am aware of three-the handwrittelt one

in May of '77, the handwritten one in Septiember of '77,6
~

~

and the typewritten one or the typed one in Januarr of '78,-

but I guess you have got somswhat the third version or3

the fou$th version.9

A That is not the right one. I am going to referto

to the letter that you have seen because we have discussed
it

it before, which is =y letter to Dr. Myers of the Committee
12

and
on Interior Insular Affairs of the House of Representatives,

13 3

the letter of May 24th,1979, and my recollection as to
14

what I was given in assembling this letter--I may just
15

disprove my own previous words. Let =e sort it out here.is

Enclosure 2 of that letter is what we are calling.

t-

here the typewritten version of the Michelson report.
18

Q That is the one dated January, '73.
19

A Enclosure 3 of that letter is a draft of that
'

3

report which was provided to the staff in April of 1979, |t :-

.

and that has the initials CM, evidently Carl Michelson, up3, ,

!'i .

3f in the upper righthand corner, a date, a title, and a ;
I

I table of contants.
o.4 .

3f Inclosure 4 is the draft for the Comhustion ;

,I .

. .

'
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Enginee:ing Design, also initialed C?M and dated 5/i5/77t _

.

2 in the upper righthand corner.

Enclosure 5 is a set of figures that went with-

3

that.4

Enclosure 6 is the copy of the report, the draft
5

6 Mi.chelson report for S&W, and Ccnbustion, and the figures ,

provided to me by Sandy Israel, and he said this is the'
-

information supplied to him by Jesse Ebersole, and it- is
s

that dccume'nt which has no ecver, no initials, no author,
9

to
no date, and in fact you will see that'the first page

starts at page 3 and-gces through. That is the B&W report.
it

If W8 leck at where the Combustion Engineering report
12

,

'

starts, it has got a little title up at the top. It
*

13

has got "no title page, no author, no date, and it also .

14

starts at page 3, so that is what I meant when I talked to
15

16
the inspector.

Q Okay. There appears to have been scme differencest-
i

hetween the September,1977 report which Mr. Michelson j i

18
I

had end the versien of that that was transmitted Oc sandy |tg

Israel. ,.y.
,

6

A At least the first two pages seem to be gone, yes. |
t

Q Locking back again at the Inspectcr and Audi:cr's +

3 I
: ;

3 report, on page la at the very seg it is stated : hat,!

!"Mattsen said that it was his firm belief tha: formal'

1.

i

evaluation of the Michelsen report would nc have prevented
3

;
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1 TMI. He feels that of greater relevance to TM: than

2 formal review of the Michelson report is the fact that

3 applicants can develop and implement emergency operations

4 for conformance with accident analysis reports in the 1

5 absence of either regulatory review or vender review."

6 Does that accurately summarize a portion of your
.

7 interview with the Inspector and Auditor? More importantly,

a does that accurately reflect your thoughts on the matter?

9 A Well, it is a very succinct su= mary of my

10 thoughts, but I will not change them. I believe those<

11 things.

12 Q What did you mean by the second sentence there,.

.13 the fact that the applicants can develop and implement

14 emergency operations for conformance with accident analysis

15 reports in the absence of either regulatory review or

is vender review is of greater relevance to TMI?

17 A Would it help your understanding if after.the
|
,

18 word operations you inserted the word procedures?

19 Q Emergency operations procedures? I still am

00 not sure I understand what you =eant in that sentence. |
|

01 A What I mean is that prior to TMI there had been j
i

22 no let me call it technical review of utilities' emerger.cy
i

23| procedures by the licensing organization of NRC. There
,

24 | had been some review by the Inspection and Inforcement people
:

.

25; of several types-ene, = ore technical in nature conducted
.
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.

t during plant startup, and another less technical in nature,

2 more of an audit nature during the operatiens of these*

3 plants, but as a general =atter, no thorough going,

4 technical review in tha licensing process of emergency

3 procedures. -

6 Q What was it about the emergency procedures which
.

7 you feel was of greater relevance to TMI?"
.

.A For example, since the accident at Three Mileg

Island, we have found that there are or there were in ncne
9

of the emergency precedures for any of the operatingto

asW reactors descriptions of the intermittent natural
11

circulation ecoling that would folicw a very small break12

loss of coolant accident.13
t
'

That information has been developed in the form
14 .

.

of emergency or operations guidelines and transposed into
15

operating procedures at all of the B&W reactors now as a16

condition for their restart. That information.did nott

exist in their proceedures before, yet the analytical
13

capability to p cvide information of that sort certainly
19

1

existed at B&W prior to Three Mile Island, and potentially
20

had there been regulatorf oversight of that aspect of !
21

operations prior to Three Mile Island, the staff would3

i
.

have assured that it had been previded to the operations
3

ev3adt-h.4iew.r
,34 j

--- trin in the form of training er precedures.g

Q s that consideration, wculd than aspect of
25

.

!
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1 operating proccdures he related to what appears to hava come |
~

2 out of TMI in the form of an over-reliance by operators

upon pressurizer level indicator to ass' ass the state of the3

inventory in the core?4
.

3 A Not that particular one, no.

6 Q. But you are talking about the modt of circulation'
,

7 within the reactor coolant system, primary system during

3 a small break LCCA, aren't you?

A Yes.9

10 Q A small break LCCA can be such a thing as a

11 POR7 sticking open?

A Yes.12

13 Q And under those circumstances as we have seen

g4 at TMI ,*, you can have a situation where the pressurizer

13 level hangs up, increases perhaps even off scale high?

A That is true.16

'

Q In the context of an operator belief that theg;

pressurize level indication is an accurate indication ofis

the state of inventory in the cere, that would then lead
19 ,

I

to a risunderstanding as to the current status of |g
,

.

circulation within the core? !33'

I

A I agree. They are indirectly related. It is |.y.

,

i

possible that you could start frem a review of the analysis '

3
'

of small break less of ccolant accident in the tcp of the.,3
o-

! .

3|i pressuri:er and come to that conclus'icn. {
-

r

t
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1 Q Okay. As a matter of fact, Chairman Eendrie

2 testified before the Senate committee that has been
'

,

3 investigating this matter on April loth,1979, and he was

4 asked to, I believe he gave a prepared statement as to

5 the six main factors that caused and increa, sed the severity

of the accident.6
-

.
'

There were two factors that I was interested in.7 ,

.

3 One was the pressurizer electromatic relief valve which

9 opened during the initial pressure surge failed to close

to when the pressure decreased below the actuation level,

it
This failure was not recognized and the relief line closed

for someti=e.12

13 That certa nly was one crucial factor in the

T:C 2, wasn't it?
14

A That is the small break, yes.15

0 Then another one was following rapidts

depressurization of pressurizer, the pressurizer level17

indication may have led to erronecus inferences of high
18

level in the reacter coolant system. The pressurizer
19

3 level indication apparently led the operator to premature,1y

terminate high pressure injection ficw even though i. , ,
,..

.

substantial voids existed in the reactor coolant system. |3

That also was a major factor in the T:C '23 ,

scenario, wouldn': you say? ;.,4-
i

.
'

A That is t.-ne. ;3
i !
'

.

| '
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t Q. Okay. This relates again to the erroneous

2 inferences on the basis of high level in pressuri er level
,

indication?3

A Yes.4
.

3 Q Coming back then to the inspector auditor's report,.

; 6 you do make the statement here that'it was your firm belief
,

.

that formal evaluation of the Michelson report would not.
,

S
have prevented TMI. -

9 Why don't you think that that would have

to prevented TMI?

A That is why I said it was a little succinct. I -

tt

did give his more words. We discussed this at sc=e length.
12

The reason is that formal review of the13

Michelseis report since SII has led to the conclusien that,
14

A, Michelson was right, and B, the detailed computer codes,
15

the one that B&W uses called CF. AFT, were accounting forte

the features or the phenomena described by Michelson in
t-

his report, and that the analysis by those ccdes of theis

performance of the emergency core ecoling system have
19

accounted for those effects and shown that the ECCS was
29

%st aub res
acceptable, would probably have led to a dismissing of the ;. , ,

"
| $^ |

report by Michelson. ir = i

I
If the same mind set that .has evidently been here :3

24 | dcwn thrcugh the years of not coupling these detailed ,

! !

3! theoretical analysis with the very practical cperating |
| i .

| I
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1 procedures and training Fad continued to exist when that |

3 document was reviewed,1I think it may very well have i

3 conti,nued to axist.'

It took the accident at Three Mile Island to4

'

break that mind set. I don't think the single report from5

6 Michelson had it been . formally reviewed, had it been
.

,

7 submitted formally by the ACRS, been charged to people,
'

a had it been scheduled and resources assigned to it, all

9 those things that happen # for a formal review, I thi.* it

would have been the same kind of answer we see' with a lotto
:

tt of ECCS-related questions, that is, yes, the codes account

fcr that. Yes, it is okay, the ECOS acconmodates that,12

and the concern is then dismissed because the focus of theg
~

14 report, although it is in there and in hindsight you can

see it, the focus. of the report was not on what the
15

16 operator knows and is it proper. I don't believe so.

A These calculations you are talking about by 3&W,g;.

13
are those the Appendix K bounding calculations?

I
'A Yes.tg

Q Isn't one of the basic tenants of the Michelson20 ;

i.i
,

21 report that bounding calculations for small besak LCCA's !

22 are not sufficient to adequately assess the consequences |
'

I

3 of very small break LOCA's such as the ones addressed in

i
3; the Michelson report? i

i

A chat is true. Maybe ny previous answer was too3
.

,
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t quick to your question. The analyses that have been done

subsequently have taken out the traditional conservatism; 2

and tried to use the cede in a realistic manner, to address
3

the realistic nature of the concerns raised by Michelsen,
4

and it is those analyses that show that he is right, but
5 ,

the ECCS has plenty of margin to account for those realistic
6 -

.

priot..
-

phenomena. That probably would have happened N to-

Three Mile Island.a

We make realistic analyses and censertative
9

analyses with these codes pretty much as a matter ofto

routine. They are run against experiments and what have
it

you in realistic versions, and then they are run with
12

another deck of cards in consertative versiens for licensing
13

.

calculat3.cns.
14

Q So is your point that even if the Michelson report
1,

had received formal review within the NRC and even if theis

recognitien had been made, that pursuant te Mr. Michelson's
t-

,

concern, the bounding calculatiens for small break LCCA'stg

were not applicable to adequately assess the consequences
19

of verf small break LCCA's and even if the further.'o.

calculations had been done then as suggested by Mr.
21

,

i

Michelsen, that the cenclusion wculd still have been that !
.,,,

che ICCS had the capability to deal with the situation?3
I A Absolutely. Whether they were censertative er

34
!

~

!realisti: c:: anything inbetween, the cenclusion would have
3

.

t -

I
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I '

been then as it is today, the ICC5 design is fully. capable

" ' ' "' i

2 of 'that break. 1
,

A |

3
Q I think I understand thet point.

.

. A The accident taught us that the precedures'for4

.

3 telling the operater how to deal with that break were

8 inadequate. -

I Q okay. I,et''s come to that. Is it your t'estimeny -
-

8 also then that a formal evaluation of the Michelson report
.

8 would not have' indicated to anycne in the NRC with enough

10 responsibility to deal witli the situation that there was
'' a strong' possibility of cperator error based upcn a

12 || misleading pressuri:er level indication?

13 A I think that is a close call amd I wouldn't argue

14 with the judgment either way.

15' Q okay.

16 A It has been my judgment that recognizing the

II mind set befcre Three Mile, prebably it wouldn't have been

18 realized. Ecwever, there is streng evidence that it sight

18 have been, a.d that is the Israel =amerandum of January, ,

20 '78 where cut of very general reasoning Mr. Israel came to
,

21 the same cenclusion. |

22 New had it been subjected to fer=al review, that

23 is, the Michelsen report simultanecusly with Israel's
i

2' ! general conclusiens that led to the Novak =ecerandum, then '

|
i i |

4s possible that the judg=en would have been reached !25 ' 4-
l

.

i
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I that more needed to be done in the procedures and training

a .

area. I won't quarrel with whichever way the judgment is-

3 made. My own judgment is I doubt it.

4
Q I was beginning'with the thought that it was

3 your firm belief that formal evaluation of the Michelson

6 report would not have prevented TMI. However, I can :

7 understahd why that is _a subjective matter.

8 However, let me direct your attentien to the 28th
.

8 page, and these pages are not numbered. It would he
,

to better if you counted frcm the back, 7 pages t Om the end

11 of the typed Michelson report of January, 1978, it has a

paragraph that begins toward the top of the page'with this:l'-

13 "A full pressurizar may convince the operator to trip the

14 EPI pump and watch for a subsequent loss of level." I

13 think you may need to go back another page. I'm sorry.

16 It is severil more pages back. I must have fewer pages in

II mine than you do. It is right above Section 4.6.

18 Right. You hcve that sentence there. Then if

19 you look dcwn under Section 4.6 under pressuri:e level

20 indication, it says, "The medes of decay heat removal ;, ,

i

21 discussed in Section 3.0 point ouu that pressurizer level |

22 is not a correct indicator of water level over the reacter |
i

23 | cere," and then 1: follows dcwn a few lines, "Turther,
'
.,

! 24 therefore, pressurizer level is no: censidered a reliable
!

| 25 guide as te core cooling cenditions. No other primary side
,

!
-

.
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level indication is provided," and then if you flip over
g

to the next page, skipping dcwn one sentence, it-says,g
'

"A full pressurizar may convince the operator to trip the
3

EPI pump and watch for a subsequent loss of level; although
4

this response appears desirable, a full pressurizer may
3.

not always b'e a good indicator of high water level in the
6

..-

reactor cociant system." .

-

Mr. Mattson, is there any possibility in your
8

mind that someone with a technical background in the NRC
9

reading that language would not have concluded that
10

Mr. Michelson was expressing a concern about possible
gg

cperator error based upon pressurizar level?g
,

A I don't quarrel with the statement you have just
13

made at all. What.I quarrel with was how would the staff
14

have reviewed and concluded if this thing had been
15

submitted and reviewed formally, and it may very well have
16

been that the staff wccid have said that the ECOS if allowed
1. .

to do what it is designed to do, even accounting for
18

single failure; would mhke this~p chlem go hway because there
19

} is no opera. role.
3

-Q Sut there clearly is an operater role.
3

A There clearly is. There clearly was. It was j

|
.
~

.

clearly a role tharwas carried out incorrectly in the
3

course of the accident, and training would have helped that.
3 ;

No question about that,:

3 i

i
I .

i Acme Reporting Company
;

us, u......-'

i

( .

|

|
. _ . _ - _ _ - - - - _ _ - _ _ _ _ _ _ . _ _ - . . _ . . -. -- . . - - -



.

-

|
*- a .

44-

1
The question you are asking me to judge is would

we hnve caught it had we formally reviewed it, and the2
.

answer I said, I don't really care whether your answer is
3

4 yes or no. I know a little bit more about what our mind

set was than you do, and I don't want to quarrel with you -

5

or anybody who wants to reach the judgment that we would
6

.

7 have caught it.'

My considered opinion is we may not have caught3 ,
,

.

it.9

10- 0 And it was because of a mind set, as you say?

l A Yes.
11

Q I have spent quite a bit of time over the last
12

two weeks deposing people in the NRC, and I understand t$.a
13

pre-CC and post-TMI thinking.
14

Cn the other hand, I am impressed with the fact
15

that you have got some very sophisticated, int 41.11 gentis

people in the Division of Systems Safety, and I read that
t-

language, and it only seems to say one thing--possible
13

operator error based on pressurizer level, and I take it
19

i

y.ou are not really disputing the t. It is jus ycu are
3

disputing what significance those words would have carried j.,1

for someone in the Division of Systems Safety reading tha: ,y

language in 1973?3 ,

!,

A Tes.
., 4~ ,

I C okay. |
3

} :
!-

.

l .
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A A division that historically has not reviewed

A
op % E

cperator actions and cperator training and eeeeeeos g
,
-

procedures, only assured that systems design,f3
be autcmatic

4
to accomplish their safety functions early after an

3
accident; others in the agency may have caught it, but

6
- I don't think the Division of Systems safety with its -

7
pre-cc 2 orientation, mind set, would have.

4

8
Q In terms of operator action, what was that' mind

8
set,that the cperator would always do what the design

10
called for to bring the reactor under proper centrol? Is

,

11 that a fair way of characterizing that mind set as to
i

* to .

cperator action?-

13 A No. I think a mind set that the operator was

14 a force for good, that if you discounted him, it was a

15
measure of conservatism. If you ~.ried to account for all

to of the things that he could do, you might have to give

,#
away some things in the design because he was a synthesi:er

18 and an integrator that went beycnd the design, and the

b
oversight that

P
, of course, is the capability of the

M19 i
.

:

'" cperator to intervene in the operation of safety systems.*

t i
I 41 New that is why this is a strong argn=ent that' -

U ,

this would have been caught in a formal review and a staff, ,

|
'

#'

would have said wait a sincts, that is a difficulty with
' .,4

,
an cperat r we' never understood befcre. He will be ::id

'
-

U to intervene with that safety system. fe cught to do,

, . 1
li
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1 scmething about that.
,

t .

| It may have been that these very clear words in- *

3'

the final version of the Michelson report would have caused

4 that threshold, that trigger level to have been reached

eds
3 in the "' d ret of DSS reviewers.

6 Q It is possible? .

7 *

A Possible.

8 Q Let me take you through--of course, I suppose

8 ene point to be made and we should make it, it is my

to understanding that the report I have just read frem the

11 January,1978 typed Michelson report did not as far as we

!
12 knew find its way into the hands of anyone within the NRC

13
( pric: to March 23, 1979.
,

14 Is that your understanding, the typed Micheil. 1
.

13 report?

16 A I don't know about the date you have given me.

17 I den't remember that specific date. I can tell ycu what

18 ::rf knowledge is.

19 Q What I had understeed was that--

'9 A I first saw a copy of that on April 17th, 1979, by-

21 memo frem Eisenhut who scys that report was given to us,
i

22 whoever that is, for review and ccmment earlier this men h.

23I O Right. Ycu certainly didn't see the typed '

I

24 | Michelson rescrt pric: to March 23, 1979? j

i i

3 A I never saw 1: pric: to April 17th, 1979. |
.

|

| .-
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.

co you have any knowledge that anyone else withinQ

the NRC saw the typed Michelsen report pric: to March 28,

1979?

A No.
4

Q You do know, and it seems pretty clear y.

,

established now, that the handwritten one, handwritten
,

.

'

version of the Michelson report, was passed by resse

Ebersole to Sandy Israel within the Diviision d! Systems
8 -

Safety, is that right?
,

A That is what Mr. Israel has told me.

~

O okay. Let's ccmo to that ve sien which is the

version that is dated in September,1977.

A I don' t believe that I have that knowledge. The

ene that. I believe was handed to him is undated.
14

Q Okay. It appears to be the same f cm what I

can see there except for the absence of the first two pages.

It has also some handwriting on tcp that says the title

"I't:cduction"B&W, but the first paragraph is entitled, n

and it begins with page 3.

.
'

Let's see if it does have sc=e of the same
I

.

3
I

language. Let's flip to page 9 and I am iccking at the ;
21 ;

,

full paragraph en that page which says, "Cperationfirst

i

in Mede 4,"which is one of the various ccdes that Mr. ,

;

,

Michelsen talks aheu 4- ~' at repor , ... appears reascnable"
.

24 :
.

i

i := achieve, although the reactor opera:c: will be unaware .

3, 1

! I

; .i

1 .
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.
1

1 of what is happening to the reactor vessel level. Nota
.

'

2 'the presence of a pressuri=er level is not an indication
,

3 that adequate core coverage is being achieved."

Let's flip to page 16 where this paragraph4

5 appears. " Adding to these concerns is the uncertainty

6 associated with unknown vessel leve'., the adequacy of
. .

emergency operating instructions, and operator training-

3. for this event, and the consequences of the unstable slug

9 ficw conditions which are predicted to develop in the piping
,

10 and safety valves as a consequence of certain operating

situations."11 ,

4

t2 ':'hese very small break LCCA's considerations

appear to be generic fer'pressuri=ed water reactors,
13

although-it may be more severe for S&W 205 fuel assembly14

15 plants because of the once through steam generator

16 configuration.

Lastly, let me direct your attention to page 34
'

t;

18 where this language appears. "Pressuri:er level centinues-

to increase as remaining steam bubble pressurizer ecols,9 ,

!

and is compressed to reactor vessel steam bubble pressure |.,,0
i

while the het water drawn from the hot leg pipe into the *

3
i.

pressurizer locp seal piping is allowed t; ccel." ! 1
.m

t-
.

'

Cn page 35 in paragraph 3.- .hs sta ecanu appears,3 , ,

| |
'

" Reactor vessel level decreases 5.e .,;.luid less through3

the break in excess of =akeup capahility unt?1 nakeup3

.
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t capability exceeds fluid loss through break.'
.

2 Lecking at all of that language again, do you
.

3 feel there is any question that a technical person with

4 a good deal-of sophisticated background in the Division

3 'of Systems Safety in reading that would not realize what

6 Mr. Michelson was addressing was the possibility of operator
.

7 error based upon a misleading pressurizer level reading?

3 A Off the record.

(A discussion was held off the record, and the9

to pending question was read by the reporter.)

THE WITNISS: Yes, I believe that the reviewers
ti

in DSS would understand that.12

3Y MR KANE:13

All right. If you had read that language inQ -
14

1978, would you have understocd that?a .

.

A Yes.
16

Q And presumtbly if scmeone in DSS had read that
17

and understecd it, would they have taken scme action en it
13

to see to it tat operators were advised with the correc. ;tg
!

information as to what to de under these circumstances? |3
!
*

A Yes, but recognizing they would have had togt

3 change some things that were then existing review practices,j
i
i
'O They would reccgnize that?3; ,

A They would recognize that.3

Q Nculd it be cus:cmary under those circunstances '

3

L -
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for whoever recognized that to bring it to the attentiont 1

of superiors within the NRC so that appropriate. instructions

could be disseminated to licensees and incorporated into
3

operator training?4

A It would prcbably take a little bit different
5-

track. It would take the track cf the staff going to
,6

licensees to as'certain whether such instructions existed.-

3 Q And if. they datemir.e that they did not?

A Requiring that they bex }'"*^^ *

9

Q I think your testimony before was to the' effect |to

it is now being ascertained that those procedures did not-

it

:over this situation?10

A That's right.
13

t

Q I take it then that it is no longer then your ;
~

14

firm belief that formal evaluation of the Michelson report )15

would not have prevented TMI?
16

A May not.g

IS| Q If the proper instruction for operators under 1

|
4

these ?/;pe of small break LCCA consideraticns had been
19

.
diss'eminated and if those operators had fellcwed those |

'

!

3 *
.

instructions, would the TMI 2 accident have happened? i
.

)
3

|

A No, not in my judgment.'

7

Q All right. Scmething I asked you about in our
3 ;

;
.
i

|t
prior interview, Mr. Mattson, related to the cavis-Besse

34- '
t

transient of Sectamher 24th, 1977. That, as you know, is
05

,

; ;-
t
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I something that has come up quice a bit, and it has been

2 identified in prior depositions and in some hearings that ,

3 this Commission has already held as being a precursor

4 of TMI 2.

3 Are you familiar with the facts relating to that

6 transient? ..

7 A I recall the review of the' transient. I recall

8 reading some dccumentation associated with the transient.

9 I didn't personally review it.

10 0 What do you understand happened in that transient

11 .at Davis-Besse on September.24th, '777

12 A There was a loss of feedwater. There was a

13 degraded performance of auxiliary feedwater. There was

'

14 degraded performance of the power operated relief valve.

15 There was voiding in the primary system. There was a

16 fairly rapid recognition of the FORV degraded performance, ,

Me< K
17 and a closing of the bi::%;d valve.

18 The transient was initiated at 9 percent power. i

.

h* f t i
19 : There was a beginning of 4ve cere, not a three-month

1

1
'

20 old core as in the case of Three Mile Isiand. Consequences ; ,

;

|! -

i21 to the reactor were none. -

5 Q Was there a PCRV that stuck open? !
I

I
I i

23 ' A :to . It fluttered. It Opened and closed and

24 , opened and closed. |-
,

' ;

!l

| 25f Q What was the final result after all that fluttering? |

| | | . .

|
' -

,
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I- It fluttered and then what did it do? Did it stick open?

l.,

A I don't understand the thrust of your question. |
-

'
3

Q It-is my understanding it fluttered, it opened,

4 nine times, fluttered if you will, and then stuck open open.

5
'

A That is my understanding also.

6
Q Okay. It did eventually stick? '

7 A I don't know when 1t stuck compared to when it
.

8 'was isolat.ed and whether that was significant compared to

8 the cociant icss during the fluttering. I don't knew the

10 answer.

11
Q What did the pressurize level do?

12 A I believe it stayed up.

13 Q Yes. It was on an increasing mcde. It dropped

14 slightly, and went into an increasing mode. What did

15 the operator do based on that pressurizer level?.

16 A My understanding is he intervened with the high
,

|
-

17 pressure injection system.
,

18'

Q Terminated the high pressure injection system

18 three and a half minutes into the event. When did he ! ,

1

20 turn it back on again?
I

21 A I don't recall. |,

1

22 'O I don't recall that either. When did he ;

3
! discover the PCP.t/ was cpen and activate the bicek valvo?
!

24 A It was a few minutes into .he transient. I den':

23| believe it was as scen as three minutes.
.
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Q Abcut 20 minutes into the transient when did
t

you first become aware of the facts related to this
2

transient?3

In this detail that I have just described, af ter.A4

Three Mile Island.5

Q When did you first hear about the transient at ,

6

all?7

A In the fall of 1977.g

*

Q How did that come about?
9

A It must have been, we are talking about a
1

transient that occurred in September of if77, late in :he~

ti

month I believe, the 27th of September.
e

O The 27th of September you became ' aware of that
13

transient?
14

A No. I believe it cccurred on the 27th,
15

Q The 24th.
16 .

A So it would be my estimate that sccetime in
17

October is when I first beca=a involved, and I became
ke.1d18 i

involvedwhenIwasaskedtoattendameetingpymystaff
'

19

and the Assistant Director for Reactor Safety.
3-

" '

Q Who was that?
.,1.

! That was Dr. Ross, who was the AD at the ti=e. :
A e

.,,,

'u wo w W mesOs1 war j-

'2, 4ithMr. Tedesco adas,the assistant director,cf th.t .

3
i Mr. Novak and Mr. Ma::stis, who was a section leader in the

'

3 |

Reactor Systems Group-a =eeting with the office of
3 .

,
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Inspection and Enforcement, and the principal representative,

t

f that office was Carl Seyfert. The subject of the meeting
2

was to resolve a dispute over who should have the lead
3

responsibility for responding to the Davis-Besse transient.
4.

My staff felt that they should, and the office
3

f nspection and Enforcement felt that they should. ,

6
.

Q Before you go any thrtherat that, I am curious'

-

.

because that whole situation strikes me 'as a gargantuan-
,

response to a transient. It.would be unusual to.have this*

g

* * * * * '
10

.

A. No.

Q Really?
g

A Not a transient of this nature; this is the sort
13 i,

i
'

of thincf that hapoens with transients.-

14

Q Was this considered a major transient, a
u

s cant transient?
16 .

A Significant, yes; I don't know if it was considered.
.

major--significant. .

g
i

O What was significant about this transient? You i
i

19 ,

I

pointed out that there was no damage to the plant. It i
!20.

,

was b:cught under cont cl in a relatively short period ofI i

time. Operator action appears to have been timely in f
22 i

.

ter=s of detecting the PCRV.
2,3. ,

What was significant about the ::ansient?
.,

A Nell, I c= -at' vou what was significant in the
-

25 .

J
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1

i minds of the people-at the time that the'NRR staff wanted )

2 to be involved because I have a piece of paper that says .

'

3 what was important in their minds, if you will give me a

moment to find it.4
.

3 Q Sure.

6 A. This is a handwritten document entitled " Trip
,_

.

7 Report." It has got the name Mazetis'in the upper right-

3 hand corner. Hayw you seen it?
,

9 Q Yes, as a =atter of fact, I have. Why don't

to you explain on the record what that is?

A Well, it is Jerry Mazetis' su= mary of his trip
tt

ta Davis-Besse and his review of the information that was12

13 available, and in the summary which begins on page 1 of
~

this trip report, he summarizes what the event was, talksg4

about the system which malfunctioned, and then lists fourg3

key areas of concern which I believe must be the things
16.

that t'he technical staff thought were the distinguishing
17

features of this transient which made it an interesting
18

or significant transient as we were just discussing.
19

i

Q Where does he list those four key areas? '

3

A The bottom of page 2, there is a list of four, ,3
1

continues on over to page f--the auxiliary feedwater system,-3

turbine governors, effect of excessive cocidown rate on3
& Se n % 4.4

primary side. The third is stresses on steam pn*::::i ,.,4 A A.

especially stea= generat== 2 which the applicant believes3
.

i.
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I went dry, and four, dynamic effect of vapor formation in

2 the ccolant system during the transient, cavitation and -

3 seal effects.

4 It is interesting that in snmna-i=ing he doesn't

5 talk about the level indicator at all.
.

6 Q I see. -

g%eAAkcw.
'

7 A. And he doesn't talk about steam 2cnc;;.e., the

8 void formations' possible effect on core cooling. He-

+kt |
9 talks about void formation effects en reactor coolant pu=pg

to and its seals. l

|
11 Q Let me see if I understand. This is a document

|
!

| 12 prepared by Mr. Ma:etis at the time he went to Davis-3 esse |
1

3 to do an inspection trip in connection with the transient |

|-

14 that occurred on Septer.ber 24, 1977. ]

13 Mr. Mazetis has already testified that he teck

18 that trip on September 30th, 1977. I believe he has

17 testified that he took it upon direct order or directicn
,

1
!

18 frem ycu to go cut and inspect that site. Is that true'

1

19 A I don't recall. Se careful of the word inspection. l
1

20 I may have asked or it may have been his assistant
!

21 director. I don't recall. He was asked to go to meet with

22| the people at Davis-3 esse and understand the facts of the |
l i

I

23|
transient and to interface with the I&E inspec crs.

1 .

24 Mr. Ma:etis is no an inspector. |
e

2: 0 As a matter of fact, at the end of his dccu=ent, i

i
.

-
'

I
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t the third and fourth page f cm the end, are a rescer

2 apparently of a meeting that was held on Septscher 30, ,

3' 1977 at Davis-Besse by Mr.'Maretis with.seme

4 approximately 32 individuals from Toledo Edison, f cm NRC,

3 from B&W, and from Bechtcl Corporation, and I see that the

6. .
NRC representatives were Mr. Engel--

,

,

A' He was.the project manager.-

~

3 Q Mr. Legho is a supervisor engineer in DSS.

9 A I'm sorry.

10 Q That is the name that is next to his name. I

A I don't know.tt

Q That is the title next to his name en the list.12

A And Mr. S:usiewic: is a reactor engineer, and
! 13

~

14 then there is Jerry Mazetis.

15 Q Then there is Mr. Ragan, a =echanical engineer

from NRC. Then there is Mr. Harpster from Region 3 of16

1
NRC, and Mr. Little from Region 3 cf NRC.

A That is not an excessive NRC contingent to be
13

L.
present--M people frcm the regional cffice'to =ake suretg

,

;o they were up to speed en what was happening with the

I

folks frem Washington ecming out to find cut, and Mr. |21

TS s te. wi e s ;
Ma:etis who was a reactor systems expert; Mr . C.__%_.i3 ,

3| who is a containmenn system branch--I'm scrry, he is

i

3 ! Insrr'.: ment and Centrol Syste= Branch; Ragan would be the
'

m
nachanical engineer,goranch, sc=ehedy who unders:ced the3 ;

'

u .

I,
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thermal stress effects en the steam generater; J. T.g

U.y
I:1n g--I do n ' t know.

2

Q Okay.
3

A Engel was the project manager.
4

Q I wasn't suggesting it was an excessive number.
5

It does strike me, however, that whenever you get 32 people
,6

together on a given event, it i's re~cogniced that that event
7

has a high degree of significance, particularly under
3

these circumstances.
9

Wasn't it your understanding at the * 4 e thatg

this was a significant transient?
gt

A Yes, but I do not put the word high in front ofgg

high significance. We pay attention to a lot of safety
13

things ahd some of these things take a lot of people,
g4

The number 32 dcasn't cause me to ese the superlative.g

Q Is it fairly custcmary for representatives of
16

DSS to go cut en these kinds of trips?
1

A For significant events, yes.g

Q How many times in a year do representatives ofg
.

DSS go en these kinds of tri=s, to an on-site situation o
2 -

Isit down in a group of as many as 30 pecple to evaluate a

,,i transient? !
~| !

#|!
'

A A couple of times a =cnth. I would guess that
!

,| is r=ughly what i: is, yes. |
-

,,.

|! Q I see that the second factor which was listed -

| 3 :
: .;
|
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.

out of the four that'you sa.id Mr. Ma:etis was focusing en
t

was effect of excessive cooldown rate on primary side.,
.

Co you knew what he meant by that?
.3

A Yes. The injection of cold water and the boiling
4

off of t:he secondary side causes the primary side to cool
3 d

rapidly when.it stays a pressure which creates a potential ..

-6

overstress condition'in the primary coolant system in
.
.

violation of the temperature pressure curves in the
3

Cc:rmission's regulations. It is a ther=al stress problem.
g

Q The third aspect was stress on steam generators,
to

especially SG 2, which the applicant believes went dry.
it

I take it ha =eans there that the steam generator bciled
g

Dl?13
.

A Yes.
14

|

1

Q Was there any reference to the fact that this
15

was a once through steam. generator utilir.ed by B&W in
16

.

its design?g !

A That is commen knowledge for everycne in the j
|g3 ,

division. j

tg |

Q Was there Occus at this time upon the boilout
.,,0 i

I I

rate for the once through steam generator in the evr.it of
,

31
.

-

a less of feedwater as opposed to the boilcut rate :f the j
., i

I recirculation steam generater?
3

A No specific focus'that I recall.
3 !

Q In any even , Mr. Ma:etis prepared these notes
3 .
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1 based on his trip to Davis-Basse on Septa =6er 30th, and

2 then there was a meeting a few days thereafter?-

. 3 A Yes.
'

4 Q I think you say at that meeting Denny Ross was

5 present?

6 A I believe Dr. Ross would have be.en there-- *

7 Mr. Novak, Jerry Mazetis, probably Frank Schroeder, my
.

3 deputy, and me.

9 Q Was Ashok Thadani also present?

10 A I wouldn't be surprised. He is with the Reactor
.

11 Systems Branch, and he is pretty gcod at these things.

12 O How about "'homas Novak?

13 A Novak is the branch chief. I said he would
.

14 probably have been there.

15 Q Was Sandy Israel there?

16 A May have been.

17 Q So you had this meeting that was two or three '.|
t4

18 days after this trip by Mr. Ma:etis on September 30th? |
i

19 A I don't recall how many cays. !
1-

!

20 Q Sometime in October of 1977; what was the purpose '

I i
'

21 of that meeting?
,

i

2 A To resolve who had lead responsibility for
-

.

23 , reviewing the Davis-Eesse transient.

|
24 Q Was there any d:.scussion at that meeting of

1
|

25 Mr. Maretis' trip rego.~. .? |

1
-
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t A Yes. He presented it.
,

2 Q Was it looked over at that ti=e and read?
'

3 A In the sense of those are good cencerns, those

4 are things we ought to follow up on, those are the kinds

5 of things that the transient raises as questions--the

conclusion of the meeting was that I&E would k'eep the6 .

7 lead and would assure that Ma:etis' questions were spoken-

.

S to.

9 Q Did you read this trip report at that time?

10 A I did not recall seeing this trip report until

after Three Mile' Island. I went to Mr. Ma:etis and I11

12 said there is going te be some interest in the Davis-Besse
c ST:,o "

13 transient--I see from Mr. Tedasco's :::0, did you keep

14 any document from the time of the review , and I don't

recall the conclusion of the concerns that we raised when15

16 IEE teck the lead and he gave me a copy of this docu=ent.

t7 That would have been some time in May.

13 Q You hadn' e seen the ccpy of this document befcre

then?19 ,

| 00|
A Not that I recall; it may have been handed out

21| .st the meeting and I didn't recain a ccpy. I remecher the
,

'

briefing at the meeting spoke to these subjects.
.

*.w
I, -

: -

|

Q If you had been provided a ccpy of this dccu=ent,
| 3; ,

,
-

,

24 where would you have put it? '

i

23| A I prcbably wouldn't. I would have prehably i
, .

I i

| 6
,

| ; ' '

|
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t thrown it away. I wculd have li,stened to the briefing,

2 made the decision that was recuired of me that day which

3 was to see where the subject was to be assigned for
-

folicwup, and left it at that.4
.

Q Eow long did this meeting last?
~

3
,

,

A Several h'ours.6 ,

O During the course of that several hour period,.

3 it was attempted to analyze the various aspects of the

' transient to determine who should have lead responsibility9
.

fC it?to

A Yes.
11

Let me direct your attention to page 6 of this
12

document that we have identified as Mr. Mazetis' trip
13

report. * The language appears there "The operator secured
14

ECCS (turned off) EPI pumps and 4 and a half minutes
15

after manual SCRAM he observed a restoration and increasingto

pressurizar level. At about 20 minutes after the manual
1

SCEAM, the operator concluded that the RV was stuck cpenis

and closed a remote manual bicck valve from the control
19

recm, thereby terminating the primary side blowdcwn. "3

Co you recall reading that language a- ~'-a 'd e i.,1

of this meeting?
22

,

23| A No.
!

| Q Was there any discussion at this neecing of the
.,; 1-

i . .

3|. fact that the cperator had secured ICC5, turned off E?u i

i , -

,

!
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-t
pumps based upon an increasing pressurizer level?

.

2 A I don't recail.

3 0 Was there any discussion about whether or not any

4 operator error did occur in connection with this transient?
.

5 A I don' t recall.

6 Q CO You keep.a file on Davis-Besse?
.

. . .

7 A No. -

3' Q During the course of this entire meeting, what
.

was discussed about the transient?9

10 A Well, I recall the conversation focused more on

it
the kind of things that are su==arized at page 2 and 3.

13 I remember quite a lot of discussion about the amount of

13
debris generated in the containment sump, and another

discussion about the jet impingement on insulation materials14

caused by the rupture of the disc in the quench tank and15

is the assessment by Mr. Ma:etis as to the effect of that

quench tank rupture on other systems inside of containment. |1;

As I recall, the meeting was more a hardware
13

oriented meeting, and I recall no discussion of operator !19
;..

3 error. There may have been scme and my =emory dcasn't i

21 serte me.

Q That may have been a function of the same mind i3| t

|

'

3' seu you were talking about before, a mind set which focuses

on equipment and design specifications and en design.,4 :.

I
performance rather than upcn operator interacticn with'

3
.
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those designs?t

A In this division, yes, sir.
2

0 You say there was a discussion with Carl Seyfrit.
3

Who is Carl Seyfrit?
4

A At that time he was a senior manager in the
3

Office of Inspection and Enforcement, headquarters staff.
6 .

He is now the Director of Region 4 in Dallas I believe.
.

Q I see. okay. Mr. Seyfrit was there because*

3

there was some question about whether or not this matter
9

should be handled by DSS or by I&E?
to

A Y''* *

11

Q I am curious in that regard. have been trying
13

over the last three weeks to get a feel for what the various
13

ccmponents in NRC do.
14

As was reflected in the question I asked you
15

before, my impression was that the central repository, if
to

|
there is one, for technical expertise in the NRC is largely

g
: DSS,and that the capabilities for inspection, for police'

13

work, surveillance on what is happening in the field, is
;9

!
with I&E, but that IEE does not have very extensive

.,9
.

., , i,
technical capability.

..

Is that right?
.,,,

l
A I think you underrate their technical capability.

3

! They are graduate engineers. They are kncwledgeable in ,I
3,,

\.

\
nuclear technology. It is fair, however, to say chat when

3

;

'

i
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they believe that technical problems require a depth ofI

attention or study that is beyond their staff capability,
2

.that they transfer the matter to NRR for action.
3 WCW

New in an operating reactor, that would
4

customarily be to the Division of operating Reactors. In'

s

the case of Davis-Besse, the transfer of the reactor
6 -

-

from the Division of Project Management to that Division of
7

Operating Reactors had not occurred, 'and so DSS was in a3

bit of an unusual situation. We don't normally review
9

operating experience and assess its significance for theto

safety of that plant, but since it hadn't transferred, we
f it

still had technical support responsibilities in its ,

12

licensing, and the interface between us and IEE was a
13

14'
scmewhat- unique interface in this regard.

I was also somewhat unique in having just taken
3

my jch, and Mr. Seyfrit and I thought we prcbabl*, better
16

have a reeting and iron this difficulty out. He didn't
t;

think it needed.to be transferred to NRR for resolution.is
. ,

My staff had scme concerns. They thought it needed to be j

19

t addressed..,,9

!

j
~ We sat dcwn and decided that ny staff's concerns

3
t
| had been well articulated. I&E could factor them into ,

| 3, *

c
1

.

their review and they could handle it. i

3,

|i

G Why didn't Mr. Seyfrit feel : hat there should
| 3 ,

!-

l

he any transfer of respcnsibility for this away from I&E7'

3
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i A That his people were capable of addressing the
.

2 problem.

3 Q Does I&E have the technical capability to deal
:

4 with highly unusual types of transients, very much cut of

5 the ordinary?
.

6 A No. .

. .

.

7 , Q In October of 1977 was the phenomenon of a

a pressurizer , level rising and pressure in the reactor

*

9 coolant system itself dropping under the circumstances of

to a very small break I.,CCA a highly unusual transient?

11 A Today, yes; then, I am not sure we understcod

| 12 that.

13 Q But whether or not you understocd it at the tim'a,

14 it certainly was highly unusual, wasn' t it, in 1977?

'5 A I don't understand hcw the two statements make1

is sense.

1; O I have heard all along that the kind of situation,

13
that occurred at TMI 2 was incredible, was beyond anyone's

19 expectation, was scmething the operators had never seen

before or been trained for. It wa's an extremely unusual| 20

I
' situation. ;21

!

22 Davis-Besse on September 24, 1977 has in seme ;

i'

23 respects been identified as a precurser of that event.
'

i

I

i 24 |
To the extent dat it had those features in ec==en with ;

i
-

25 T:C 2 en March 28, 1979, wasn't it a highly unusual f
i

;-
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I transient to that extent?

o
A Your premise is your statement, not mine, and I-

~
3 am not sure I agree with you there.

4 Q My question is, is the situation of pressurizer.

5 level rising, pressure in the reactor coolant system

6 dropping under the circumstances of a very small break LOCA -

I a highly unusual transient?

8 A If you understood that those two things were.

9 going on simul'taneously and that the operator was not

to trained to understand that they could go on simultaneously,

11 then you would say it is a very unusual transient, but I

12 am not certain, certainly I didn't and I don't think the

13 technical staff.at that time attached that significance

14 to it, so it was a significant transient, but more from a

15 standpoint of boiling a steam generator dry and having

is a rapid cocidewn than from' deception by the pressurize:

17 level ihdicator.

Q I am looking again at page 6 of Mr. Mazetis' |18

19 trip report where he says, "The operator secured ICCS, f
I.

turned off EPI pumps." I00

i

21 A You have read that once before. I see that, hun

22 I also see on page 2 and 3 his su==ary of the significant
'

I
23 : features of the transient, and that is not one of them,

i
|

2' | and that tends to reinforce what I am saying.

25 The staff recogni:ed that the pressuricer level
-

|,
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1 indicator did what it did while the reactor vessel did what

1

2 it did, but didn't attach the significance to it that you
'

.

3 are attaching to it today.

4 That may have been an error and peor technical

5 judgment, but it is fact.

6 .Q Let me ask you something a little more specific.
,

~ '

Was it recognized at that meeting that the operator had

8 secured ECCS during this transient?

9 A I suspect it was. I don't specifically recall
.

10 ft;since it is in his su= mary and the summary was written !
|

11 contemporaneous with the meeting, I assume it was

12 discussed. I don't recall it.

13 Q All right. Was it also reccgnized--let =e ask

14 ycu this'. Would your response he the same as the subject

15 matter of an increasing pressurizer level during this
i

16 transient? )
1.

17 A Yes. .

18 Q Okay. To that extent then, with 20-20 hindsight
;

19 we can recogni:e it as a highly unusual transient, but I

20 think your testi=cny is to the effect that was not j
l

21 reccgnized at the time. j
'hwswd

S A -seueiir ccnnotes icw probability. Very significan: |
1
|

23 transient, with 20-20 hindsight, I wculd agree '

|

24|' To that extent of b. ing highly infrequent as |Q e

i
25 transients go?

| Acme Reporting Company
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1

A No. Unfortunately, it appears that it is not
.1

highlykafrequent.
2

Q It. is your understanding that this type of
3

phenomenon of a very small break LOCA pressurizer level ,

4

increasing, pressure in the primary system dropping, is a
5

6 fairly usual occurrence? .

Well, one out of every 50 operations of the PORVA --

is the operating history with B&W reactors, as we
3

understand it today.
9

O And that has been happening once out of 50 times,
to

that whole phenomenon?
it

A Yes.
12

,

Q In any event, at that time in October, 1977,
13

you say it wasn' t recognized as unusual and it was turned
14

over to Carl Seyfrit?
13

Was it felt at that time that ISE had the
16

capability to adequately assess the technical aspects of
1

this transient?
18

A With the understanding that Mr. Mazetis was
19

available to advise and consult on the concerns that he3 I

had enumerated in the =eeting on that day, yes.
.,1

t

Q And ycu agreed with tha _ , articular decisic=?

A Yes. I =ade it.
3

,

i

3 | Q Was any dete_ ination made at that time tha ,

!
t

!,theyou should follcw up with Mr. Seyfrit to find out wha:i

3
I,
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resolution of these concerns were?I

2 A There =ust have been. I do not recall the

details of it..3

4 Q Did Mr. Seyfrit after this meeting ever report,

5 back to you as to his resolution of the concerns involved

6 in the Davis-Besse transient of September 24, 1977?
.

A I don't recall that he'did.;

3 Q Did he.repo'rt back to anyone else within the

9 Division of Systems Safety?.

A I do not know.to

Q If I understand correctly, you did net.go back
11

to Mr. Seyfrit and say hcw about it or scmething to that12

effect?13

A I did not.*

14

15 Q Would it be customarf for you to turn over or

le has it been custemary for you in the Division of Syste=s

Safety to turn ever to I&E a technical problem dealing
17

with a transient and to not require seme folicwup to be
18

|
reported back to ycu by IEE? |19

'

A Ycu missed the point entirely. Is2 by definitica .-

3
i

''
has an initial responsibility for all operating experience.. . .

I&E must make a decision to transfer it back to NRR.
6 :-

I
i

3j Under ordina:7 circu= stances that wculd be to
'

8

|
24 ; the Division cf Cperating Reacters, never Oc the Division |

of Systems saiety ^ * ~~~' y. We oiten ge: problems referred
.3|

,

; ,

-

:! ,
,
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i
to us by I&E for plants under construction, seldom for

'

2 plants in operation. .

3 Q Cn the other hand, ycu did say that Davis-Besse

4 at that time was still within the Division of Project
,

3 Management and to that extent then looked to DSS rather

6 than DOR for its technical backup?
,

'

A That's right. That is why it was unusual.-

8 Q _As'to the extent that Mr. Seyfrit would have
~

|

9 been doing anything relating to that project, he would have

10 been reporting it back to at least the project manager,

wouldn' t he?11

A Ec doesn't rescrt to anyone in NRR. It would12

13 he his cwn line organization. Other than preliminary

notifications and casual conversation, there is no14

15 requirement for him to report any of that back -to NRR.

Q Is what you are saying, Mr. Mattsen, that af ter16

this was turned over to Carl Seyfrit at the end of that |ti,
|
.

=eeting as far as you were concerned you were donw with )13

it? You had washed your hands of it?
19

A That is true, except that it wasn't turned over.3

It was never taken away from him. It was his responsibility 1
31

at the beginning, and continues to be his respcasibility. ;~.,_
,

t
I Mr. Seyfrit does not report to ne. .

.y |-

O So if I understand it ccrrectly then, a problem |2;

i

3| which your staff has been called upon to evaluate, with
! -

!

; Acme Reporting Company
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1 the determination made that I&E has the lead responsibility, |

2 at that point, ycur staff work is done, you' have nothing

3 further to do with the problem?

A That's right.4

'3 Q And you make no effort to follow up to see how

6 the problem has been resolved?
.

; - A That's right.

3 Q okay. Do you know today how this problem--

9 A Eowever, on this particular example, I do recall

to that Mr. Mazetis was concerned that his concerns be

it factored into the I&E work. That was the purpose of the

12 =eeting. That was the purpose of his su=marizing his

13 concerns, and there must have been at the end of that
i

14 meeting hc=a kind of an agreement as to hcw Ma:etis would

15 provida consulting and other services to the I&E

16 investigators in the conduct of their review. I do not

17 recall what they were.

I find it hard to believe that we walked out of13
,

t9 that =eeting without agreeing on some feedback mechanism

29 frem I&E to the DSS technical staff because they were

intsrested in this transient.et
,.-

n Q Well, it is my understanding frem the deposition '

,

.,3 |t cf Mr. Ma:etis which I didn' t take that he did have no ,
-

;

24 ; further contact with Mr. Seyfrit el:cu this pa- ' ' ar
! -

i
23 transient, so I don't knew what happened in there, but

| -
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1 apparently it went into I&E and did not in any way get

2 back into DSS. .

3 Did it ever go to the ACRS, that we don't know,

4 but we will be taking Mr. Seyfrit's depes:.tien temorrow.

5 A Someone told me that there.was a presentation by

6 I&E to the ACRS on the. Davis-Besse tr.ansient which means- .
,

7 if there was, it is in a public record transcribed

8 somewhere.

9 Q That was a presentation to the ACES ccacerning

to the September 24, '77 transient?

11 A That is my reccliection as to what I was told

12 within the las; several =cnths by scmeone that I don't

13 recall.

'

14 Q Do y u knew when that presentation was made to

15 the ACRS7
.

to A I would think it would have been in either the

17 Octcher nesting or the Neve=ber meeting is where I ,would

18 leck.
1

I

19 Q of l' 777 |;
,

00 A Yes, If I didn't find it there, I guess I would
.

'
21 ask the ACRS staff.

.

I

02 Q Ohare is this meeting then abcut the Davis- |
i

! 03 Sesse transient in early Cc:cher of 1977, at which time

24 | they ecnfir= that Mr. Seyfrit will have-lead respcnsibility. !

|
05 ' Mr. Iberscle has testified that it was also just

|
|

| | Acme Reporting Company
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about this time in October, '77 that he gave to Sandy
1

Israel the handwritten copy of the Michelson report we .

2

have been discussing, and it is my understanding that ,

; 1

this Michelson report in part engendered the Novak
4

,

|
|memorandum that you made reference to before dated'

- 5

6 . January 10, 1978. .

A The Michelson report did? .

7

3 Q Yes. I believe Sandy Israel's testimony at this*

point is to the effect that he is not sure whether or not9

the--to

A I was going to say that Sandy told =e several.

it

months ago that he tended to think it was the Davis-3 esse
12

transient that led to the memo, but it may have been the
13

,

Michelson report. They occurred approximately the samea

time.
15

Q As a matter of fact, he makes reference to the
is

Davis-3 esse me=orandum in the !!cvak memcrandum or theI;

Davis-Besse transient. It is =y understanding that Sandy
13

Israel drafted the !!cvak memorandum for Novak's signature.
19

Is that y9ur understanding?
29 i

l
A That is my understanding.

|21
.

= Q This is a document dated January 10, 1979. It i
'

5

1

3 |
has been previously attached as Exhibit tic. 3 to the ,

l
!

deccsition of Sandy Israel. ji
24

i

i 25 .

Is this the document you have seen which you .

!.i
L .
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recognize as,the Novak =emorandus?g

A It is,. It has got my handwriting en the bottom.
2

It says Enclosure 7. That would have been the enclosure
3

tomy letter to Henry Myers.
.4

Q And if I understood your testimony before, do
5

you feel that,this memorandum sort of hits it on the head ,

6

as to what happened to TMI 2'on Maren 28, 19797;

A It certainly describes what happened to the
3

pressurizer level indicator.
9

'

Q Cces it also address the question of operatorg

er:cr based upon that pressurizer level?-
11

A- You will have to give it back to me.g

Q I would specifically refer your attention to the
13

second tis the last paragraph where this language appears.
14

"Although the safety analyses do not require termination
15

of the makeup system, operators would control makeup ficw
is ,

based upon the pressurizer level as part of their normal
17

proc.edure s . As a result, under certain conditions where
13

the pressuriser could behave as a =anometer, the operater
t9

could erroneously shut off makeup' ficw when significantg

void occurs elsewhere in the sysken or loss of inventory :
3

i

is centinuing.'' |.g
!

3f A It certainly dces.

I

Q It appears to address cperator error based en
;4

i

pressuri:er level, deesn't it?
3 ! .

|
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l

1 A Yes. You knew, that is an ano=aly in this

*

2 memorandum. It stresses cperator error, but then icok
,

3 what it does in the next paragraph, and there is the mind

4 set again. What does it say to do? The basis for the

5 design requirement be studied carefully for all CP reviews

6 for the object of determining if the icop seal can be *

_

eliminated, OL review procedures should be reviewed.;

s Q To ensure adequate information before the

9 .. cperator terminates makeup flew.

I -

to ' A No precedures are reviewed in the Reactor

Systems Branch, and so the emphasis is again in the
11

12 design.

13 . Q Where are procedures reviewed?
.

A The' kind of review that ought to be done,-

14

nevhere; they are not reviewed by the industry. They are
15

not reviewed by the utility. They are not reviewed by us.
16

1

t; They are being reviewed right now, and it is a start in

13
the right directien.

Q I realize I am approaching this as a laynan,
19

,

relatively unsophisticated in these areas, and certainlygo

unsephisticated by the NRC and where it has ccme frem,.,1

but the very idea that NRC licenses mechanical devices; 3 ;

i.

which are cut there in the country : perform, and dcas3|
i act examine the precedures to be utill:ed in operating |

. .,4 i ,

. i
i r

those devices strikes ne as very anc=alcus at the very j
i

3
!

*
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1 least.

2 Ecw did that ccme about?

3 A You have said it too all encompassing; first of

4 all, there is some review, not of the type described here,
,

5 but there is some review.

6 0 What is that review? .
,

7 A Review to ascertain that the procedure.s for'the
. .

8 anticipated events, the transients, and the accidents
.

9 described in Chapter 15 of the safety analysis report,

10 exist.
'

11 Q New hcw they are imple=ented, just that they

12 exist?
.

13 A Let me finish. That they exist; sacer.d, during
*;

14 startup of each reactor, the Office of Inspection and

15 Inforcement goes through those procedures, and I suspect
-

.

w W
16 there ere some spectrum ed.the goodness of that quality

17 assurance review, but they de go through the precedures.
A

,and in the cast there has been one additional point of18 .

.

inter [actionbetweentheproceduresandNEC, and that has19
i

20 heen the use of the p ccedures by the operator licensing !
s-

21 staff of NRC in the conduct of its examina*.icns of opeators.
!

02 Q That would be-- }
| w '

03! A The kind of review that has act been dene,g:0
,

24 take the detailed systems reviewers and designers and
'

i analy:ers of the type that exist in CSS and ccuple them
05| -

|
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t with the people criented reviewers that exist in the

2 Operator Licensing Branch and in.the office of Inspection '

3 and Enforcement. That is a nist'ake, that is, but it is a

fact.4
.

3 Q Okay. If I understand it correctly, if we are

e . talking about a fairly' esoteric technical question, one. -

; that really has not been considered before at PSAR or FSAR

3 or a given project, or that has not been addressed in

9 terms of the en-going work on unresolved generic safety
.

to issues, if we are talking about that kind of issue,

ti
scmething really new, it is in DSS that it is likely to

12 get the most scphisticated treat =ent, is that right?

A Yes.13

14 Q So if you had a new idea, something that really

hadn't been focused en before concerning pressuri ar level
15,

.

is and how it functions under certain types of small break
.

LOCA conditions, it would be to DSS that you would want to'
t-

address that issue for evaluation, wouldn't you?
13

A Yes.
19

Q okay. In fact, in having the .Michelsen report
20

pass Sandy Israel, in having Sandy Israel prepare this ;21
i

!

Novak memorandum that we have been talking about, wasn't i._.,
i.

i

this issue of the behavier cf pressuri:er level indi=sti== ;,,
.a

under certain small break LCCA conditiens presented :: CSS?
.

3

25|
I

A Yes.
,

t
-

!
;
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1 Q What happened to that presentatien after it came

2 to DSS?

3 A I think you have already said what happened.
4 Q If I understand it, the Novak memorandum did not

5 go beyond the Reactor Systems Dranch. What we are able to

6 asc'ertain is that he simply went into the files of the -

7 various respective people who received it. They kind of

mentally earmarked it for possible use in further reviews |
8

,.

9 of B&W plants, and that's all.

to Is that your understanding?

11 A With the exception of Mr. Ignatenis who was the

12 reviewer on the Sun Desert construction perctit applicatien,
ga. -

13 phrased a questien for that Westinghouse design along the'

A *

samelinestoascertainhsuspectallthatgIhaven't14

spckentohim)vhetherthesamekindofproblemcouldexist15

16 in the Westinghouse design.

17 That question went to the Division cf Project

4Ls. el d18 Management and was not mailed to Sun Desert, --' ---t was

19 cancelled.
1

| |
M Q That project, as I understand it, never went ! |

i 1

'21 anywhere because of other p chless that came up in

22 California relating oc the construction? |

23 ' A The project was cancelled, yes.
I
i

24 j Q okay. Ec/ever, in all of that activity within
.

25 the Reactor Systams 3:anch relating to the Ncvak me=crand==, |

1

| Acme Reporting Company
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t newhere do I find 'any raccgniticn that the problem

2 addressed in the Novak me=crandum er the prcblem addressed

3 in the Michelson report wa.s of generic concern. Is tha:

4 right?

5 A The Novak memorandum on the next to the last

6 sentence recemmended that the design requirements be ,

7 studied carefully'for all CP reviews.

3 Q Doesn't that mean.if that is a generic reccgnition,-

3 it also applies for existing nuclear power plants?

10 A It dces to =e.

11 Q It apparently did not to the people dat ]
,

12 received this at the time, if you can judge their thcughts

13 from their actions since there was no word put out to DOR

~

or to existing licensees concerning this =atter at this14
1

time, was there?
15

A Not to my knowledge.
16

Q In fact, the memorandum, the Michelsen report
t-

that we made reference to before states also that it13

i

appears that these very small break LCCA conditiens are i
13

l !
generic to pressurized. water reactors, although it may b'e. !

.,9~
,
,

more severe in the case of 3&W e.lants.,

..;
i

.w I What is your understanding tcday as to why :he
-t

I

3| generic implications in tha sense of these concerns

raised in the Novak =emerandum, in the Michelsen report,3
,

i
wars not raccgnized and acted upon by DSS at the time?3

.
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A I believe that the technical pecple who had
t

knowledge of the things you have described judged the
2

'effect to be a small one perhaps because of their
3

conviction ths'. for a small break loss of ecolant accident -4

there was a rt11able emergency core ecoling system which
5

required no operator action of the sort that would depend .

6.

upon pressurizer level..

Q There was simply no recognition of that you
8

feel?9

A Yes. I =ust say that I have read the internal
to

memoranda f cm 3&W which speak tc the sa=e point evidently
11

f:cm about the same ti=a pericd, and they reach a sc=ewhat
12

-

different conclusien than that, and so in giving my
13

answer, i think I am saying that the pecple of the NRC
9

staff were not as insightful en this particular problem
15

as the pecple at S&W were.
ig

O When you say that you say you have seen some
1

i

S&W calculations which have indicated they did censider j
13

LD'~

IamspeakingoftheBertCunnmemoranda.l
19

A No, no. ,

20

Q We knew hcw S&W handled thau situation. ,

21 :
1

A I am si= ply saying that the 3&W analysts j
22 i

l !
23 |

cc= parable to the 055 analys:s who apparently were studying
'

\

..
-

the same time, understccd it' the same'erchlem a ;.

. differently than the 055 analysts. ,
3

.

,
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I g. I wendered about that because you do make.

2 reference to the 3&W analyst, and I an aware that Mr. Dunn

8 of B&W did recogni:e this problem, but I am curious in that
'

' the Michelson report, the handwritten version which was .

5 provided to Sandy Israel by Jesse Ebersole in Octcher of

6
~

1977 has attached to it two app,endices, those being
~

Appendi'x B, which is small break LCCA analysis by Babecek

8 and Wilcox dated in March of 1976, and then it has

8
'

attached as an Appendix C the NRC evaluation of B&W small
,

to break LCCA analysis.

Il New I can tell you that we have deposed
'

1" Mr. Michelsen, and we have gone through this entire report-

13 with him and have asked him abcut these appendices. He
,

14 assures me that neither Appencix 3 or Appendix C, that is

18 the B&W analysis, which speaks of these" concerns, and the

18 NRC evaluation of B&W's analysis in any way address his

II concerns.

'S| New again, is there any way that this could. have
|

'
'

|18 been p cvided to DSS, that it could have been redundant !

!.
:.,o

and yet not understecd that these considerations were no: ;
-

i
. , ,

at that tine at least being addressac by either B&W c:--

E, the NRC7 !
'i

U
i A Well, I don't understand your questica at all.

2' _The report you refer cc by 3&W is written in March, 1976,
,

3 'a year and a half before the draft Michelson report was

Acme Reporting Company
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.

handed to Sandy Israel, and the su= mary and co.7clusionsI ,

page is dated 1975, which is even older, and Appendix C
2

,

is written in January, 1975.
3

Q '76. .

4

A Y n're right, 1976--I don't see how they ceuld
5

have been expected to address Mr. Michelson's concern if , .

6

he was looking for an answer to the specifit things he.

said.
3

Q It is my understanding from Mr. :tichelson that
9

as of September, '77, this was the best existant evaluationg

that he could fine that approached the kind of concerns

he was addressing in the September, '77 handwrittc.ng

memorandum.,

A I suspect that is true.g

Q okay. My only question is how could it beu
possible for someone in DSS in reading that docu=ent,g

.

including the appendices, to not realize that these concerns

being addressed by Mr. Michelson had not been addressed

by B&W and the N?.C in its prior analyses cf the problems?
19

I
.

-

,

In other words, isn't it an inevitable conclusion

,

in looking over this report that these are new concerns?I

A Yes.
22

| Q Ckay. Something else that : wanted to ask you
M,

i,

; about in cennecti=n with pres.surizer level at thic neeting'

;

| 24 |
'
,

t , |

.j that was held in early October reisting to the Davis-Beasa'

| 3,
i

| I .

!
i

:
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1

1 transient, was there any discussion of ECCS actuation?
.

2 A You asked =e that already. -

3 Q Right,
,*

4 A I said there must have been because it is part

s of the summary, but. I don' t recall it.

6 Q I'didn't ask you that. I asked you about -

.

'

operator error in connection with ECCS.-

8 A You asked me about both I th h.k.

9 Q Was there any discussion about coincident logic

to for ECCS actuation?

It A Not that I recall.

12 0 Are you aware that coincident logic is utilized

13 at a large number of operating nuclear power plants in

14 the United States for ECCS actuation?

15 A Not any more.

16 Q Right, but as of March 23, 1979 I am infor=ed

t- there were app cximately 25 such plants, is that right?

13 A Ecwever many Westinghouse designs there were.
!

19 Q This is a ecmmen Westinghouse feature?

3) A Yes. ;

!
1

.n Q If I understand coincident icgic, at least in '

!

= connection with ICOS actuation, one facet of it is that it i

4

e is often tied to pressurizer level and pressure in the

3 reacecr ecolant system such that the ICCS will not actuate

!
'

3 i unless a se: point for pressurizer level and a se: point -

.

'
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t for pressure in the reactor primary system are re, ached,

( 2 is that right?

|

3 A Basically right.

4 Q So that i:5 the circumstances of the phencmena
.

3 pressurizer level goes high or stays high and pressure in

6 the reactor coolant system drops, the ICCS will not' -

'

7 automatically actuate?-

g A That could be.

9 Q .And those would be circumstances under which you

to would very much want the ICCS to aut:matically actuate?

tt .A That is true.

12 Q In connection with this meeting that was held

( 13 in early October dealing with the Davis-Besse transient

of Septa [nber 24, '77, was there any raccgnition that the14

13 phenomena being looked at at that time posed a problem

16
for coincident logic ICCS actuation?

A No. As a matter of fact--nc, not that I recall,
17

and as a matter of fact, to go to one step further, I don'tis

believe that there was that p chlem in many people's minds
79

even in the first few weeks c: months after Three Mile3

Island because the pressurizar level difficulty with the
,3

3&W design was being largely attributed to the Icop real

arrangement in the 3&W design, but in the course cf the !
3

last =cnth c: so, the possibility of countercurrent 2:eam
3

i

waterficwpOblemsinthepressurizerferbchWestir.ghcuse;
i .;
'i

i
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1 and Ccmbustion Engineering designs has been shcwn to be

2 another =athed for causing the pressurizer level to hang
a.

. up for a break in the steam space in the pressurizer)^small3
r

4 break..

.

5 Q Are you saying it was thought at first that this
*

6 prchlem of the lo,op seal would be applicable only to B&W -
,

7 plants and would not pose a problem for Westinghouse or

8 CZ plants?

9 A That's right.

10 Q All right. Wasn't it recognized that totally

1 aside from 1 cop seals, you could have the kind of small-

.2 break LOCA phenomenon described by Mr. Michelson in his

i 3 reports cccurring at Westinghouse and CE plants as well as
.

~

;4 B&W plants?

13 A Yes, but the deceptien in the pressurizer level

16 indicater was not appreciated from that standpoint.

i; O Again, I hate to keep,ccming back to it, but

g page 16 of the handwrittsn report provided by Jesse Ebersole

g to Sandy Israel makes reference to the fact that these very

3 small break LOCA censiderations appear to be generic for
!

gg pressuri:ed water reactors, although the p cblem =ay be

= more severe for S&W plants, j

l
>

'A Yeu are reading that very narrowly, and I den't3;

believe that state =ent is intended to be read nar:cwly.. , ' .
-

| .
i t

25 : That =aans this general problem of =cre decay hear being ,
,

i :
'

t

| -

'
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generated than can be removed by the discharge cut the
t

break, not necessarily the very specific thing of an
2

anomalous pressurizer level indicater.
3

There are a couple gems of wisdom in the
4

.

Michelson report and you have got to be careful which one
5

y u are reading about.
6

.

Q That sentence immediately comes after a' sentence.

"

which says, "Ad' ding to these concerns is the uncerta'inty
g

asscciated with unknown vessel level, the adequacy of
9

emergency operating instructions, and operator training'g

for this event, and the consequences 'of unstable slug flew
11

conditiens which are predicted to develop," et cetera.g

It is talking abcut cperator training, emergency
13,

~

cperator instructions, and the uncertainty associated with
34

unkncwn v.essel level based upcn a misleading pressurizerg

level reading.g

Now that is what the report seems to be referring

I to, so when he talks about the fact it is generic to

pressurized water reactors, although it may be =cre

c chlematic for S&W reactors, isn't he maki q it clear,
-2)

Mr. Michelsen, that he is concerned abcut this 3. obles ;
01 ,

across the beard, not just at S&W reactors?

I

| A That is true. '
'

B

Q Ckay, so it would appear to be applicable to the ,

24 :
;

I
! Westinghouse situatien'

25 ! -
.

t

i
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A That is true.
1

,

Q Again, if I understand your answer, it is si= ply
2

that the implications of this hangup in pressurizer level
3

were simply not appreciated at the time the Davis-Besse
4

transient was being evaluated in terms of who was going
5

to have responsibility?
.6 ,

I think they must have been.very shortly there-A -
.

after because that meeting was early cctober evidently,
3

and the Israel draft of the Novak memorandum of January 10,
,

1978, two or three months later that he is writing aboutg

it; I think there must have been such a connection.
11

Q Made between the pressurizer level and pressureg

performance and the problems with coincident logic ECCSg
~

actuaticn?g

A No.
13

Q a was my gesdon.
16 .

A Okay. To go back to that specific thing,-
*

1

evidently it was not, that connection was not made until
18

.

after Three Mile. 1
g

Q Does I&I have the technical capability to make
3

that kind of'cennection?
.n

3

A Yes, if they see it clearly, but evidently they
.

not'only didn't see it clearly, but we didn't see it clearly
.,,,

a ,

I|
i because we didn' =ake the connection here.

04 ' !a

i

O Is Is2 in the business of try:.ng to see encse'

,

I. .

i
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1 .iinds of connections? Ihe reason I ask that is because
4 e-

we have spent seme time examining people frem I&E, and
3

the impression I get is that I&E is very much burdened

4
with very specific and very routine types of specifications,

5
regulations, requirements, that must be met by the

,

6 -

licensees, and that when they go out to do an inspection,.

'

they are by and large devoted to making sure that these

'8
requirements have been =et. T.t.ey have little time, if

9
any, for creative thinking or creative cennections among

10
safety problems.

11
Is that correct?

I'* A I know people in I&E whose minds don't work the

13
way you have described and who are quite creative. As a

4
general matter, I suspect that what you have described is

"s closer to the norm than what I would characterize as what
16 scme I&E inspectors have demonstrated to me that they are

II ' capable of doing.

18
0 Again as a corollary to that, that to the extent

19 that a problem would be new, something not experienced-

00 before with any degree of. frequency, it would be CS5 and

21 not I&E that would have the real technical scphistica icn

5 to fully evaluate that situation, wculdn' t it?
,
,

,

23| A For the cperating experience brcught :c cur

24 attention, yes.
;
.

3 Q All right. Fine. In any event, I gather the .

'

! t
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1 upshot of this Octcher meeting was that the matter was

2 entrusted or was left'I guess is the correct word with

3 Mr. Carl Seyfrit and IEE, and'that there were no specific )

4 arrangements that you can recall being made at that time
.

5 for Mr. Seyfrit to report back to DSS or to let you know
1

6 .what he had done, is that right?
--

,

'

'7 A That's right.*

,

8 Q Do you have a personal cp' inion as to Mr. Seyfrit'a

9 ccmpetence to address generic safety issues relating to

10 nuclear reactors? ;

11 A No. May we take a break?

12 MR. KANE: Sure. I.et's take a short racess.
,

i 13 (A brief recess was taken.)
.

14 BY MR. KANE:

15 Q Mr. Mattson, I want to come back again to

Is 22. Seyfrit just briefly since he was the ene to whom this.

matter of the Davis-Besse transient was, with whom it wa's17*

18 left.

19 At the conclusion of ycur meeting in October, '77

20 there was a transient on March 29th, 1978, after this !
;

. t

21 =eeting on Davis-3 esse, after the Michelson report is !
,

22 gone into and Mr. Israel, after Mr. Israel has generated i'

' !

I
23 , the Nevak =emorandum, and then this ::ansie=* 4- ' March of

24 1973, a PORV stuck cpen, and at that time there was an

j
*

i '
-

25 evaluation of what was necessary to prevent opera:c:|

| Acme Reporting Compcny,
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1 ignorance as to'the position of the PORV, there was no

2 indicator available at that time on the control board at .

3 TMI 2 for the position of the PORV. Do you recall that

4 transient?

5 A No. I recall the discussions of it since the

6 Three Mile Accident, but I recall no knowledge of that
-

7 transient prior to the accident.

S Q Was it recognized in March of 1.078 as common

9 knowledge 'that pressurized water reactors utilize PORV's?

10 A Ch, yes.

11 Q That was why the note. Was it widely know thebe

12 was not a position indicator for the operator in most

'

13 control rocms relating to the PORV7
.

14 A Ead I been asked prior to the accident at the

15 Three Mile Island, I would have not known the answer to

is that quostion. I den't know what was in the minds of the
,

if s taf' f .

ts Q Isn't the reason you would not have known that

19 that the PORV is not a safety-related piece of equipment .

!

20 and therefore is not scmething that DSS focuses upon?

21- A That is probably the reascn, yes. | |
'

!

'
. Q I wculd like to cover that point with you. i |22 i ,

*

i

23| A I nay also be giving my answer to that questien

24 that I personally hadn't ever fccused en th'a: element of
,

l ! :
i

|
the design. |3,

1
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Q But DSS only focuses en safety-related aspectst

f the design, deesn't it?
2

A That is true.
3

Q It doesn't get into the other stuff in the plant?4

A That's right.5

Q So as a. matter of professional assignment you .

-

,
.

woulrYt get ir.to PORV's either?.,

A No, not necessarily, because I have icoked atj ,

PORV's from a safsty standpoint as I was in that time
9

period,'and that would be in connection with their use in
to

the event of an anticipated transient without SC3x4, the
11

unrescived generic issus.
12 ,

:
Q In connection with that, did you icek at theg

situation of the, reliability of PORV's?
14

A No.
15

Q Did you icok at the question of PORV's cecasionally
16.

sticking open? -

A Yes,
tg

Q Did you icok into the history at that time of
tg

how often POR7's had stuck open in the past?g
i

A No, and maybe I answered too quickly. We were -

3
!1 coking, in that time period, ::rf staff was 1ccking in tha: :.,,

-i i
'

|

.,3 ;! time period at the capability of PORv's to withstand slug i|
- '

,

t
-

:

i flew and whether they could be relied upon for high pressure 'y-
|

two chase and sclid water discharge in the event of an
3 -

i
i
t
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,|
.

~



- - -__ ____ _

*= . . .
,

. .

93.

anticipated transient without SC3AM.
1

We had not looked at them, to my recollection,
2

from the standpoint of their function in nor=al service,
3

but rather their utility and reliability for this beyond -'

4

normal service application. That is,what mitigating
5

;

capability would they bring to anticipated transients
6

.

.

without SCRAM 7
7

Q What timeframe are we talking about for this-

3

examination by your office?
9

A of ATWS, starting about 1970.
19

Q About 1970, so during this 1977 peri:d when you
11

had this meeting about Cavis-Besse and on through the
12

chalsen report being transferred to Sandh Israel and de
13

generati n f the Novak =amorandum, and even up to the time
14

f s transient of m ch 29, 1978 at m 2 with de
13

PORV sdchng open, you ofEce was locW.g in on an
is

on-going basis, into anticipated transienes without SC?mi -

.,

and in that connection with the performance of PCRV's in
3

some respects?-

g
-

,

| A Yes..

20

Q In any of that evaluation was there any
i

consideration of how the operator wculd tell what the 3

_ position of the PCRV was under any given circumstances? ;:

23

A Not to q recollection.
24

i

Q Something we have talked about before is this ,

25 | -
I

. .

,
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1 distinction which ec=es up again and again in conversa:1cns

2 I have had with persens within the NRC cn safety-related

3 equipment and non-safety-related equipment, and Appendix 3

4 to 10 CFR, Part 55, the first time that was brought

5 to my attention--
.

6 A Not 55.
.

,

7 Q Part 50, excuse me--the first time that was

8 brought to my attentien I thought I could go to Appendix 3

9 and find a listing of each little valve and each little

10 pin and whatever that is safety related.

11 of course, I fcund cut that is not the case. I

12 gather Appendix 3 is a broader, more general definitional

13 type of guidance for the licensees, and if I understand

14 correctly where the licensing precess works is that the

15 licensee in the PSAR designates those items in the plant

is that are considered safety related. Chose items are then

17 reviewed by the NRC and presumably at sc=a point approved.

13 ' Is that right?

19 A That is true. {
i
i'M Q Is the PORV a safety-related device? j-

i

21 A It has been judged not to be a safety-related ,

,

02 device. :
I

d| Q I am curicus about that. It was also =y
. i

,

04 | understanding it was judged in the pas: that anything tha:
. |i

25 constitutes che boundary of the prima::y pressure system

!
' Acme Reporting Compcny
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1 is safety related. .
,

2 A That is true.

3 Q And as I understand it, in normal configuration,
4 the PORV constitutes a portion of the boundarf of the .

5 primary system.

6 A That part of it has to meet the code requirements, -

7 the ASlu code requirements, for pressure retaining
v-

3 capability, but the functioning of the valve itself, opening-

and closing and its operability 5s not a safety function /39

only its pressure retaining capability, *so for example,to
?

11 its body must meet the requirements of the ASE code, but

12 its actuator and position indicator and those sorts of
h4ed elv h L e

-se
13 things not meet the other s.ngle failure, diversity,i

14 redundancy, testability, seismic capability, so on and so

15 forth.

16 Q- I am curious about that. Why is it that anything.

17 that forms a portion of the boundary of the primary

18 pressurn system is safety related? What is it about that

19 type ci thing that makes it safety related?

20 A The answer to ne is obvious. I.et =a pause for

i

21 a minuta. '

22 Q I think it is obvious to me, too, but I would
i
'

23 li%e to get your answer.

i

24 A 3ecause -le primary boundary, that is, .he
t

25 reactor vessel and the primary piping, is a safa:7 function.| -
.

$
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g It is necessary to continue the ccoling of the core.
.

Q And it is also necessary to prevent radicactive2

water frem leaking out?
3

A Right, yes. -

4

0 II the PORV jams open, you are having radioactive
5 -

water leaking out somewhere out of the primary press.ure
6 ,

system, aren'tryou, so under those circumstances, wouldn't
7

the performance of the PORV be a safety-related consideration?
3

A Yes. That is an interesting way to come at the
9

defintion, and there are people who are ecming at it thatto

way. It was not the way that it was' ce=e at before. Itgg

was not the way we lecked at at before.
12

3efore we would have said there are three
( 13

n .

alyers of defense in the sense of keeping radioactivity
14 v

away frem pe ple, the first being the fuel cladding, theu
second being de prh7 houndaq, and *._he &d being

16
.

the containment boundary, and for anticipated nederateg

frequency events, the requirement was that the firstg

boundary, that is, the cladding, not be viciated.g

For accidents, the requirement was that the.y,

prima.ry boundary not be violated except those accidents,,1 i.

that were by definition a violation of the primary boundary. i;
. ;-

That is a failura of the primary boundary, in which case. , ,a
i

-the requirement was that the cor.tainment not be violated i

g

f up through a certain class of design accidents, k)(I includindg

| !
|

'

{
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I all design aM not including all possible accidents.
A

2 New your icgic says, and I think it is probably
,

3 .a good icgic but it wasn't the icgic that was applied

4 before, your logic says that you preserve each beundary
.

3 for any kind of event. ':' hat is a non-mechanistic approach
i

; 6 which is .1 theory the better approach to de#ense in depth .

'

7 as we have had it through the years.
,

8 It turned. cut that in its application we' haven't

9 been that non-mechanistic. We have tended to be scre

to mechanistic, so mechanistically we would say there is a
na 70 f.V

11 block valve on the POTI, and if :X fails X open, then the
A,

12 bicek valve can be closed.

| 13 Unfortunately, we didn't follow'the mechanistic
; .

14 argumen_ through to its logical conclusion which would

15 have said then is there proper indication? h reliable
7 e 7

16 It is redundant. It is safety grade. Instead the line '

"
i

17 between safety grade and ncn-safety grade was interposed
|

18 there for seme historical reasons that I don't knew and I

19 doubt are dccu=ented anywhere. |

20 Q "'he line being there was a block valve which
|

21 could be activated in case it ja=med open. Ocesn't that |
|

|
22 sean the bicek valve has to be safety related and safety

'

23 grade because new that is the primary beundary that you are ;
!

'

24|; relying upcn in the event the'ForI jams open?

|i !

1 !

25 - A In a sense of its pressure retaining capabi'.ity, l
'

1.

, * !
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.

1 it is. -

2 Q Safety related?

3 A Yes.

4 Q What about in terms of a position indication for

, .

the block valve?
.

5

6 A Well, what about its emergency power? The line -

7 was drawn in a poor way.

8 Q If I understand it, what you just told me,the

9 line was not drawn at the PCRV and its performance because
,

to of it jammed open, you had a block valve.
.

11 on the other hand, if the full operatien of the

12 bicek valve was not censidered safety related, and I

i 13 t'ake it that is because there was a PCKV?
.

14 A Yes.

15 Q That is right?

16 A That is my best understanding of what must have

17 been historical reasons why PCKv's and bicek valves seem

to have escaped proper 'ategorization and review and what18 c

19 have you as safety equipment.

20 Q Do you thirk if it had been safety related,
,

21 there wculd have been more attention to the generic

. 4

Z: i=plications of problems with PCRV's? |

23 i A Ch, yes.

l
24 ' Q I wan: to ecce back to that :tarch 29, 1973

1 ,

I >

s transient at Davis-Sesse.
,

[

,

!

'
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1 A March 28th?

2 Q The 29th,1978, one year to the day I guess, or

3 less a day.

4 A Not at Davis-Besse.
,

5 g gem sorry. I mean Three Mile Island, March 29,

6 1973, ig is my understanding that there was an action item -
.

,
,

I control form submitted by Metropolitan Edison, or excuse

8 me, submitted by I think this must have been done internal

9 at the NRC, concerning a review of the adequacy of the,
,

19 design approach in connection with the PORY at Three Mile

11 Island.

1 I have here a document which is entitled " Action

;. 13 Item Control Form" and I want to ask if you have ever seen
_

14 that before?
.

15 A* No.

16 Q Do you know what that is?

5 %svl
17 A No--never seen the . form before.

A

13 Q ! see. It does appear to be semething internally

19 used within the NRC to deal with these problems.

~

20 A If I' read it, perhaps I could tell you what it ,

l
21 is.

%! O Sure. Okay.
| :

|
23 - (The witness read the_decc=ent.) {

i

!

24 ' IEI NITNISS: It is assigned to a man by the
, ,

! .
I ;

i 25 na=e of Weedruff in the Cffice of Inseec:icn and Inic camen:. I
1 , .

| ! !
| *
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I Having not seen it, I must conclude that it is an I&E |'

internal form, and it r3fers to a meme to Seyfrit, to SN

-
3 I don't see any indication here that it comes to theIEE.

'
# office of Nuclear Reactor Regulation.

3
.

BY MR. KANE:
> .

6
Q I see. Okay.

.

I A But there may be. There is some ecding.

8 It seems to involve Mr. Sternberg as well.Q

9 A I don't knew that name.

Q Ee is with IEE. There was a folicv up this"

11 memorandum which is dated March 31, 1978. ThO is a*

12 memorandum for Mr. Seyfrit through Mr. McCabe frem
,

13 Mr. Star:. berg, all within I pass this is Regicn 1.
,

" Mr. itcCabe is Region 1, and Mr. Seyfrit is I&E

headquarters. It refers to this event which occurred on15

'
16 March 29, 1978. It states that the cause of the reactor
II trip was the less of'a vital bus caused by an inverter
13 failure, and the cause of the invurter failure is understress
18

|
by the licensee. ,

'' It did, however, relate to this bicwdewn which i-

1

was caused by a ?CRV opening, and it states that the relief !|- 21

valve does not appear to be safety g:ade ccmponent. It !~,
-

23 i requests that the adequacies of the design apprcach he
1

2' reviewed en an expedited basis, the design approach being
i

25 { identified as valve failing open and icss of centrol pcwer. .i

i Acme Reporting Company
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Have you seen that document before?g

'

A NC-
2

Q You know what a bus is, of course?
3

A Yes.
4,

Q Until I started this investigation, I thought a
3

hus was something you rode to work', but it is my * *

6

understanding now that it is a type of electrical *oircuitry?.

A Yes.
3 ,

j Q If I understand what the situation was at TMI 2
,

en March 29, 1978, it was that as long as energy was in
to

the bus relating to this PORV, the PORV remained closed.
11

If the energy failed, power was lost to the bus, the PCRV'
12

would fail cpen.i
; 13
.

Does that sound right?
14

A sounds like a very interesting design. I was
15 ,

not aware of that. - -

16 ,

Q It strikes me as a bad design to the extent
g

that what it means is that if power is lost, the ?oRV
13

fails cpen. Does that strike you that way also?
g

. A Yes. It is not a gcod design.
au

.
Q It is also my understanding that as a result of !

I

this event of March 29, 1973, the circuitry was reversed

i e

! at SC 2 such that it Ocek pcwer in the circuit:/ :o Open |
23 i ,

| the PCRV and that when pcwer was ics , it became de-energized.,

| Then the ?cRV wculd remain closed. -

1 u ,

.,

5
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g Are you familiar with that situation at 24I 27
|

-

A No. !
2 ,

3 Q Okay. That strike's yet as a better design,

.

though..;
.

A Yes. off the top of my head it does. I really
5

shouldn't reach judgments that quickly. There may be .

6
.

situations where that wasn't good,but I am not aware of-

7

a any.

Q All right. Do you know if that type of circuitrf
9

I just described in unchanged state where it requiresto

energy te keep the PORV closed and if energy is lost to the
tt

circuitry the PORV fails open, do you knew if that kind ofto

circuitry is the circuitry that is followed for PORV's
13

in operating reactors around the country now?g4

A I.:dc not.- -
' ~

15

0 If that were the situation,you would have someis.

-

concerns?1;

A : certainly would icok at it, yes.
18

Q There was a further memorandum prepared here in
19

I connection with this incident of March 29, 1973 at etI. 2g

f cm Mr. Seyfrit to Mr. 3:unner..,1
.

IDo you knew who Mr. 3:unner is?'

l3
; '

A No. ,

.,,,

|" ,

1 1

Q He is the Chief of the Reactor C=erations in the i
: , , , s-

9

Nuclear Support 3:anch in Region 1. It references that by
3

Acme Reporting Compony
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memorandum dated March 31, 1978, which is the secendg
.

1

2 memorandum I shewed you, the region requested that we

3 review the adequacy of the control system for the subject

valve and it refers to the TMI 2 pressurizar relief valve.
4

'

'It states that failure in this position, that is,
5

. failin7 open position, is covered in Section 7.4.1.1.66 ,

'

of the FSAR. "We conclude that Additional review is not.

warranted."
3

.

,

Have you seen that dccument?-

9

- A No.
19

Q Okay. That is apparently Mr. Seyfrit's
11

date.%ation that no further review of the p chlem is
12

required. Itismyurderstandingthatatthattime, the
13

command" signal indicator was installed at TMI 2 on the
g4

e ntrol board, and that that was considered then to be an
15

apprope a e s ut en f r e pro em al ng w a reversal
16

of the circuitry.

What I want to ask is why to your knowledge wasg

there no appreciation of the generic censiderations of thisg
i

problem relating to PCAV indication?g

,
A I have no idea.

Q It dcas appear that Mr. Seyfrit did not appreciate |
,

.

the generic considerations of the pecblem, dcas it not?

,

A It appears that he teck no action en the generic

|
implicaticas in these se=oranda. |25 i

: I
'

.
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!

t Q Okay. Based on what you know today, are there

|

generic implications concerning PORV indicators for the ,'' 2

position of-the PORV7 --i3

A Definitely. There are also safety implications
4

about the failure mode.5

Q Mr. Mattson, are you aware of any transients
6 . ,

which have occurred outside of the United States involving
7

nuclear reactor plants in which PORV's have stuck open?3,

A One.9,

Q When was that one that you are aware of?
10

MR. CHOPKO: Objection.
11

THE WIDESS: You are worried that this is.

12

classified?
13

MR. KANE: There has'been come concern in that
14

regard. We are anxious, however, to get the information if
15

we can. We have been informed that the transient was in
1,

.

1974.
1

MR. CHOPKO: Objection.
13

I
I'"2E WISESS : Semehedy told me today that--I can

tg

satisfy your concern. There has been a public varsion ofg
!

a report describing the events to which you refer just J| . , ,
.. ;

C, i
re-ently made available to ycur pecple, or about to be j

I A- ,

' i
made available to your people. ;

'

3
i

MR.-KANE: We dcn't have any problem on this
3

'

then?| ., ,

a
,

'

Acme' Reporting Company;
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1

1 THE WITNESS: I am not sure whether it answers.

2 your question.

3 MR. REILLY: I think it is just that one statement

*

4 I don' t know.

3 MR. KANE:- All I am asking is when did the

6 transient occur.
-

7 MR. CHOPKO: Until we see the statement, I would

a prefer not to have anything on the reccrd at all to avoid

9 an unauthori::ed disclosure of classified information.

10 THE WITNESS: I am perfectly willing to discuss

11 that with you, but I am bound by restrictions on classified
*

.12 information.

13 All I know about that transient is centained in'

.

14 classified memoranda, classified by others; by law I am

15 required, Kevin, to hcnor that.

16 MR. KANE: Okay.

17 BY MR. KANE:

18 Q When did you find abcut about this transient?

19 A Since Three Mile Island.

20 Q Eow did you find out? ,

t

21 A Mr. Thadani ca=e to se in late spring, early ;

22 su==ar, in the cente:ct of his work on the bulle: ins and |
;
.

orders task force. He acr= ally works in the React :23
|

$ Syste=s 3 ranch and recorts to =e. ;

05 I Q Ee told you about this transient? ;

.

| Acme Reporting Company
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.

A He- told me they had just learned of such an
g

event. He sought my counsel on how to proceed with, ,

2

gaining further information. I gave it to him.
3

Q Was this transient at a Westinghouse plant?-

4

A I don't know what is classified any more on this.
3

MR. CHOPKO: That particular one is not classified. .

6

THE WITNESS: If he advises me that it is not'

.,

classified,.then I will go with that. It was a Westinghouse.
3

3Y MR. KANE:.
9 ,

Q When did Westinghouse find out about this transienc?
g

A I don't know.
11

Q Do you have any information as to whcher or not i

g

Westinghouse was aware of this transient prior to March 28,
( g

.

1979?
14

A I have a lingering suspicion, but I have no
g

#*C 8 #*** "*
16

Q Why don't you give ne your lingering suspicion.
g,

A Yes.
18 |

Q What leads you to that lingering suspicion?
g

.

A I recall being told that there were reports act'

,

3
I

available to the AEC or NRC, but describing this event,
| 3 i

that were in the United States. ,

Q I'm sorry. Could you repeat that?

!
i A There was a report desc lbing this even: that

was in the United States. ,

. . .

+ -

|
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1
Q Who submitted that report?

o
~

A I don't know.

3
Q Who told you about this report?

4 A It must have been Mr. Thadani and the people in .

5 the task force, the bulletins and orders task force who

6
'

were researching this event.
.

7
Q This is a report dated prior to March 23, 1978?

8 A It is my' recollection that there was written'

'
infor=ation of some sort available in the United Stares

10 prior to March 23, 1979.
.

11
Q Was that infor=ation in the hands of the NRC?

U A I said no.
.

t 13 Q I'm sorry. I didn't hear that. Who had that
,

14 written inferr.ation?

15 A I don't know that either.

18 Q Who had that written information prior to March

17 28, 1979?

IS A I do not know that. I said I had a suspicion.

l' Q Okay. Whatformdidthatwritteninfor=ationtake?j
,

| 2 iWas it a report of some kind or a memorandum or what?
| i

6,

21 A My recollection maj fail me entirely here, but '

I recall someone mentioning toda about the time I firstS
/ !

2! learned of this event, la-a ''" s spring or early this

i

24 su==ar, that a repor: existed.

!

| 3|
| Q Do you know who prepared that report? i

i 4

1 1
! Acme Reporting Company
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1 A No. o

2 Q Co you have'any reason to think it was a -

~

3 Westinghouse report?

4 A No.
'

5 Q Do you have any idea hew or when this report was

6 available? .

7 A No.

8 Q Except that you knew it was available or you

9 have heard it was available prior to March 28, 1979?

10 A Yes.

11 Q Tour best recollection as to who told you is that

*

12 it was Thadani? .

.

13 A That's where I would start.
.

14 (A discussion was held off the record.)

15 MR. KANE: Back on the record.

16 BY MR. KANE: ,

17 Q It is ny understanding frem previous testimony

IS we have taken, Mr. Mattson, and also sene references you

19 have nade, that coincident icgic ECCS actuation has been

3) in the past a cen=cn feature of Westinghouse plants, is

21 that right? |

02 A That is Jae.
I
i

'

S- Q Nculd knowledge of the full decalls cf =he

04 ::ansient we have just been discussing prio: := F. arch 23,
,

|

3 1979 have been of naterial assistance to the tiRC in

I avaluating the safety of coincident icgic ECCS actuaticn?
! Acme Reporting Company 4
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1 MR. CEOPKO: I ma going to cbject to that. It
j

2 relies on assumptions some of which are going to be

3 classified.
~

.

4 MR. KANE: I am not asking for him to disclose

3 the assumptions.
.

6 MR. CEdPKO: Your. question assumes it. I will

I object to the form.

8 MR. KANE: All my question is directed to is

9 would_the full knowledge of those facts which have not -

10 been disclosed on the record here have assisted the NRC

11 in evaluating the safety of coincident icgic ICCS
,

12 actuation as a general design feature?
,

13 MR. CHOPKO: I am going to object..

14 MR. KANE: I am not relating it to any specific

15 plant, just as a general design feature.

16 MR. CHCPKO: Renewed cbjection.

17 MR. KANZ: I don't know what the objection is

is based upen. I am not asking for any specific information |
'

19 about anythin'g that is cov3 red by any confidentiality
,

1

m agreement.

l.
01 MR. CHOPKO: You are asking based on knowlacge j

i

22 of this overseas event, and you =-= 14-king it te specfic

13 ' factual information, and you are basing that again en j
,

24 assumpticas. '

i
i i

: s! MR. KANI: I am nce linking it te any specific
| | ;'

i e
'

i ,
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g factual information because the specific factual infor=ation-

2 -has not been disclosed here. J

TEZ WITNISS: I appreciate what you are saying,3

L't me giveand I appreciate your side of the argument. e4

my answer because I think it moots the point.
5

I don't know.' I would have to review the
~

6-

information and icok 9 again coincident logic. It is
,

.

not a questien I asked myself when I saw the information,3

and I don't knew the answer to your questien.
9

BY MR. KANE:g

Q Is it your understanding that the situationgg

relating to coincident logic ECCS actua:icn has new been
12.

changed at cperating reactors in the United States?-

g
,

A Whether it has been physically accc=plished or
14

not I don't knew. There are pecple certainly working on
15

it.g

Q Did I&E bulletin 7906 address that situation?g
i

A I believe it =av have.
18 - -

Q All right; 7906, as I understand it, directedg

cperators at plants that had coincident logic ECCS actuatier ,3

to =anually turn en the high pressure infection upon the3

pressuresetpointbeingreleased,beingreached,regardless|,,

.

g; cf the level set point.

Cces that ecmport with your recollectien?
3

1 i

; A That dcas.
'

| 3
i

i ,

f d f M9 4 $ 4M M Pil M M [MPMMMMV
|

'
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t .Q And 7906 went out to all licensees, didn't it?
-

. .

A Some of those numbers went only to Westinghouse2 ,

and some to Combustion. I could tell you in.a minute.
3

|: _4 Q Yes. Could we check on that?

A I have a copy of it right over here.
- 3

Q If you could check on 7906 as well.6
.

A Yes.7

(The witness checked the document.)3

THE WITNESS: Went to all PWR's other than B&W .9

'BY MR. KANE:to

Q All right. That is the direction to manually
11

turn n the EPI when pressurizer level set point is reached
12

1

regardless of whether or not the pressurizar level set
13

point calls for automatic initiation of ECCS?
14

A That is right.
15

Q And 7906A only went to Westinghouse licensees,
16

,

is that right?
1

A That is-true.
13 -

Q And 7906A directs Westinghouse licensees to adjust
19

level trip point such that ECOS actuates on pressure alone,g
*

is that right?
3 1

I

A That is true.
__

Q !s it only at Westinghouse plants tha theyg ,

'

have coincident logic ECCS actuation?
,,4. ,

i
A nat is =y recollection. I haven't been involved ;

I
-

i
.

!I
.

'
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in the detailed review of this aspect of the bulletin # and'
1 4

orders, but it is my recollection that Combustien did notg

depend upon coincident logic.
3

Q So as far as you know, there is no coincident -

4

"

logic ECCS actuation at CE plants, for example?
5

.

A .That's right. If there were, I think they -

6

.

would have been fixed by the same thing..

Q I was curious as to why 7906 talking manually abput
3

turning on EPI went to all licensees if you only had that
9

situation of coincident logic ECCS at Westinghouse plants?g
3

A Well, because ail licensees had level indicator,gg

and for the problem that the level could stay up when you
12

i had a small break, they wanted it =annally initiated.
13

Q I think that was address,ed in 7905, as a matterg4

f fact, under the specific circumstances.
5

These bulletins ustv4-ese. ccming out rather fast andA
16

~

furiously with technical staff kind of dispersed betweeng

here and Pennsylvania, and there was scme repetitien, and
18

t
somelackofclari/yintheinitialbulletins. 1g

I-

Q I see. What is the rationale for coincident |2) i

l
logic ECCS actuation? Why have that?

|
-

3
i

l
'A Well, I guess--I don't know specifically what ;

the historical reascn was. It is ccuched in a =uch nere'

3

.

difficult. question than appears en the surface.

You have get a ict of engineering safety feature
B

I .
t

l I
| :
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1 actuation signals and a loc of ingineered safety features
.o

and you are protecting against a number of transients and-

3 accidents, and each design is different.

4 The ECCS-high pressure ECCS for S&W, for example,

5 is a full pressure ICCS. It goes all the way to full
.

8 operating pressure and it utilices pumps that are -

7 identical to the nor=al makeup pumps.

8 Westinghouse's design is much different than

It does not use normal makeup pu=ps&,, s it usessccs t
8 that. ,ee

to high pressure safety injection pumps which are not capable

11 of full operating system pressure. None of them are in

12 normal service, and .in.. fact won't operate at -high pressure,

i M13 wcn't' discharge anything 2.aec the reactor coolant system
sp_o

14 is above their shutof ead.
- .A

15 Ocwn through the years, the way those systems

w %L.
16 aee integrated a:d their overall performance for transients

17 and accidents determined what their initiation signals

IS wculd be.

19 I don't reme=ber the specific reason, but it

-tl.ai

20 probably had so=ething to do with the fact that high head
3 ,

system [onaWestinghousedesignisofalowershutoff i21

22 pressure than it is on a S&W design. |

23 Q If ICCS actuation were only tied to pressure in

24| che reactor cociant system rather than to level in the
,

.

05 , -pressuri:er as well, hcw would that pose a problem for -he
, .

!
.
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high head injection pumps at Westinghouse plants?t

A I don't know the answer to your question. I
2

could sit down and go *h-ough the logic. It would take me
3

sometime to do it.
4

Q In fact, if it is tied just to pressure, the
3

pressuro drops 'to a certain point, and the ICCS comes on? .

-g

A 'Yes..

Q Eigh pressure injection comes on, presumably it
3

brings the pressure back up in the primary system to the
g

,

point where the high head pump would no Icager function?g
.

A Right, yes.
11

Q It would keep it up to that 'certain point,
13

wouldn't it?'-
13

A Yes, but the logic must have had somethang to
14

do with protecting the reactor system from overfilling
15

and overpressurization by too much high head delivery.g

Q Wouldn't the situation also have to do with theg,

voiding the situation of spurious or unnecessary ICC5g,

actuation?g

Ch,' yes. I am sure that that is part of the:

|
A

20
|

reason. :
.,1 ,
.

I

Q Sy tying ICCS acuuation to two f actors, level |
y, ,

'

and pressure, rather than just to one, you are mind..i:ing'

3 i
I

*

! the nu=ber of unnecessary ICC5 actuations? j
.

i

1. Chat is probably a factor.
3

i
i

i. Acme Recorting Compcny
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1
Q And you~are doing that as I understand it at

.,

~the expense'of having = ore of a. hair trigger ICCS actuation-

3 ~ system where you would be more likely to'have an ICCS;

4 actuation?

5 A Yes, you are probably doing it when you are
~

6 making that kind of argument from the traditional

~

concentration en the larger breaks rather than the

a concentration on the possible intricacies of small breaks.

9 Q okay. Isn't that also the situation, minimi:ing

to spurious activation of the system, the rationale for

11 having containment isolation tied cnly to PSI in the

12 containment building?
:

13 A . Yes.

14 Q In other words, if you tied it to ICCS actuation

is and high pressure injection actuation as well, you would

16 have more containment isolatiens occurring?

1~ A Mot necessarily; you would have more, but not

18 as often as your words imply.

19 For example, you might put it en receipt of the

20 engineered safety feature actuation signal rather than
i

21 npon initiation of the high pressure pu=ps, so for exa:ple, j

2 simple manual actuation of high pressure safety injection
i I

23! pu=ps would not necessarily isolate containment, huu % ;

24 autcmatic call for those high pressure pumps wculd, so it
,

| i,

| 05 i would be =cre frequent, yes.
'

!
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Q Again then the tradeoff that is being made is
t

.!betweenhaving more spurious or unnecessary actuations of,,
.

containment isolation as opposed to tying containment
3

isolation to a factor which will give you fewer such
4

unnecessary actuations?
5

A That is true. New in the case of high pressure .

6

injection into the primary system, there are safety reasons.

to want to keep the number of spurious actuntions down to
3

ve'idtsN5*4
*

a-"* cold water into a het system.
9

Q Puts strain on the system?
10

A Puts strain en the system; in the case of contain-
gg

ment, it is not that chvious,
12

0 But obviously it also creates a situation, forf
'

13
,

example, in connection with ICCS actuation phenomenon
g4

n t previ usly concentrated on at the time that the design
15

was set up that Can occur Where the actuation Will not

take place when it is most needed?
t-

A That's right. - i

!
18

Q And in tal'<ing about the ICCS, we talk about
|19 .
'

one of the most basic safety systems in a nuclear reactor, i

,y
i,

!
aren't we?

3
i
'

A Yes, we are.
!,,,,

i-

Q We =entioned containment isolation being tied 1

3 ,

to 4 PS!. Are you aware that there was an estimate =ade

in connection--let se a.sk you, are you familiar with the
,

i

l

i
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1 Pebble Springs licensing proceedings?
i

|2 A Yes. .
,

,

e

3 Q Are you aware that in the context of those

licensing procedings there was a question raised,. question4

No. 26, that dealt with the system response to a transient5

6 which involves loss of auxiliary feedwater? .

7 A Question No. 26 by whcm?

8 Q I believe it was by the ACRS.
,

9 A By Mr. Ebersole I believe?

10 Q Right. It deals with less of auxiliary feedwater.

11 A I don' t recall that specific question. I can

,

12 walk over here.
.

l 13 Q Can we pull that out?

*4 A Yes, I think so..

15 Q The specific reason I mn asking, Mr. Mattson,

16 is that I am -informed dat the applicant's response to

question No. 26 in the, Pebble Springs licensing includes17

18 a time scenario of the system response that indicates that

EPI would cc=mence at about 10 ~inutes upon concain=ent19
'

,

#0 pressure activation signal 4 PSI, so I assu=e the contain=ent
!;

!

21 isolation would occur within thau cimeframe. .
1

i

l 22 At IMI 2, as you know, it ecok about fcur and a }
i

i

half hours for centainment iso::~ien te accur on that basis. i03 i

i i

24 The questien arises then why is there such a large
-

.

t .

23 .

difference between what happened a: IMI and what was ;
I

\,*
'
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-predicted at Pebble Springs, which is a similar plant I
g

.am told.
2

.A I have the question here in front of me. I
'

3

have to admit I haven't read it in that light before. Let
4

me lo k at it quickly.
5

0 ***** '

' -

6

(The witness reviewed a document.).,

THE WITNESS: The answer is probably something
g

like the following--they did an' analysis where all
g

se wa er was lost, less of mah. feedwater and less of
to

auxiliary feedwater.

Recall that at Three Mile, that auxiliary feed-
12

.

water was turned back on at 8 minutes, so part of the
t

answer is the extra 2 minut' ,f discharge at decay heat

rate in the case of the Pebble Springs reactor would have
g

# ^ ^

16

pressure. That =ay be sufficient to get to the 4 PSI.

At Three Mile, it went up a couple of pcunds
IS

and dida . gc to 4. Another difference perhaps is chat in

,

doing a calculation of this scrt, the scdels of discharge

,

_ through the safety valves would have probably been

conservative in the sense of overestimating the discharge f
!,,

~~

! rate from a safety valve. 3cth of these thi..gs-would be ,

23
,

in he directicn of an earlier receipt cf the 4 PSI i
,

04 i

centainment overpressure signal. |
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BY MR. KANE:g

Q If I can paraphrase your answer, your suspicien.

3

is the consag ences of a very small LCCA simply were
3

not considered in connection with this analysis for the
4

.

10 minute actuation?
5

A *Yes, were not censidered ih the realistic vein -

6

in which they probably should have been. One of the.

lessens frem Three Mile is that there are some accidents
a

where what is realistic and what is conservative may not
9

.

be what is obvious on the surface frem previous
10

cencentration en large break loss of ccciant acciden*s.
11

This is one of them.g

\ 0 I am curi us as to what has been done by NRC in
13 .

e nne ti n with technical fixes that may be incorporated
14

ist plants around the country, or specifically into TMI.
15

Y * '*
16

the NRC regarding the reactor system response to transients

like CMI 2 when the NRC.is censiderine technical fixes'is

and do vou knew what computer codes are used in that regard?
*

19 ,

IA I believe we are using two. One is RELAP. 7

20 i

Sws W i

dcn't knew which version of RILAP>' I s***ee+c it is 9em~~
,

21 i,

-;, ; _ ._m .a RILAP 5, a.nd we are using the cede called the
.

A. - --

; o,w I M E L. *
.

*

TRAC, RILAP being 1 '.......; J. , cede, and,RAC being a .cs |
03 ;

A,
.

t !

! Ala'mes cede.
24 ;

!.
'

i i
'
,
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Q Would it be possible for us to get copies of
1

2 those ec=puter ccdes made available to our technical scaff?

A Yes, I'm sure it is. They are available in cede
3

libraries I believe.4

Q Do you think they are available in the public
5

document room o# the'NRC? -

6 ,

A I will tell you the perse'n to get them from.

the quickest is Dr. Tem Murley, Director of t e Reactor
3

Safety Research. The: are versicns of RELAP runningg

dcwn the hall there.to

A 'Eas the NRC run the. D1I 2 transient on a ccde,1.
.

like that?
12

t A Yes--not the entire transient, the initial portions
13 ,

of it.
14

Q Who specifically did that?
15

I. AI EL. M
os Alamos are runing M calalations.

16

There is a document if you want .to pause for a =c=ent.g

There is an interesting su==ary written by a member of my
,3

staff as to all the calcu?ations that are going off.
t3,

MR.'KANE: Excellent. Let's go off the record.y,

for a me=ent. i

21 :
,

I
.

(A discussion was held off the record.)

i

. | 3Y MR. KXiE :

I
! Q This dccu=en you are referring ce references j
|

.,

-

'
. t

the results of running the I'c 2 transient en a cede :.ike :
25

1 *
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l this? |
*

0
A In a su==ary fashion, yes.'-

3 Q Would Dr. Tem Murley have the detailed results?

4 '

A Yes.

5 0 We would like to arrange if we can to obtain',

s those'results for the technical staff of the commission.
~

.

7 Is there aay probiem with ehat do you think?

8 A You may run afoul of the fact that these

9 calculations are being done for the NRC special inquiry

10 and what their status is and what have you, they are sort
.

11 cf in an independent pcsture. I have specially sent you
.

12 to Murley because.the people they are using norg ly
,'

13 report to him, but * hey are currently reporting to the
,

14 Rogovin pecple. * I can't speak for wha.t Murley can..or cannot
,

|

15 do in that regard. '

,

!

16 The results of the B&W calculations using CRAFT )
17 are available. They have~been submitted and are publicly

,

i

13 out. They are the best I have seen so far. They get it
,

1

19 to run longer and do better.

20 Q What other cases has the NRC analyzed concerning

21 perturbations to E 2 whien nay include propcsed fixes?
|

22 A I don't knew of any that we have run. I do knew
: -

,

'
i

03 that one of the requirements that has been placed upcn the
.

i

| 1

24 four venders is to run permutations and cc=bina icas of .

05 , events of the sert acr= ally analyzed in Chapter 15 of the i

i

f
#

I '
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safety analysis report, and whether the intent is to1

A S

include permutations X combination,cf the M 2 sequenceo
-

3 I don't knew for the small break less of ecolant accident.
m%bb

4 There have been several perturb:ti::: and
.

5 combinations of M 2 events already analyzed by Westinghouse ,

Combustion and B&W,, and it'is through those analyses that , -6*

the operating guidelines and operating procedures forI

8 small break LCCA's are being implemented in operating

9 plants today.
'

?.0 That sort of analysis, the person to talk to is
olf mc

:0 3aes tec:7
He is :._ :i______, the Chief of the11

12 Analysis Branch.
.

13 Q Ee is familiar with these other studies that'

,

14 are being done?

15 A The enes that are being required of the vende::s,

yes. He probably is knowledgeable of what is being run |16

.

17 by research since it is his field.

13 Q Ee would have those results to the extent they ,
t

!

19 are available?
I

M A Yes. (

l
21 Q I am curicus. There are several references in -

O the lessons learned interim report that has ccme cut, ,

t

N o t.EG0573, := centainment isolation and certain facetsU %
!

24 of that situation, huu there is no estima:e that I can
1

25 Mind in there of type 2 centainment isciation under certain

!.
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.

t circumstances.
.

'2 Why not? Isn't that sccething that has come up

3 in connection with TMI 2?

4 A Yes. That is one parameter that clearly is

5 important, but it is highly variable. It depends upon

6 the kind of accident you are talking about, the kind of .

7 transient with degraded auxiliary system performance.
,

S It varies very much.

t I believe where you may be headed is shouldn't

to there be isolation on radiation, and I think that-is |

11 treated in the discussion there. As we said, yes , we thin'<

12 maybe there shculd be, but we are not ready to require it.

I, is Q I am more curious as to the calculatiens that
_

14 were related to containment under various proposed types

for containment isolation actuation under different typesis
1

16 of circumstances of very small break LCCA's,

Is that going to be done?t;

A ?:obably not. I think that by tying it to
18

engineered safety feature actuaticn, that you have clearly
19

i

got containment isolation before you have get difficulty3

with the core. :3,

;..

Q As long as you also have--wait a minute. You~
3

were tal'<ing abcut tying it to the actuatice of engineered3
:,

3| safety features? .;

A Tes. !
3

,

t

! :
'
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1-
Q Which might or right not include high pressure

,-

injection?
2

A' Would include. There is a way to defeat that.*

3

We were talking about It is not in the design basis
4

today, and it has historically been fought very hard to'

5

keep it out of the design basis by, the industry, which is -

6

ATWS..
4

t '

It may he possible to have a very damaging low*

g

probability anticipated transient without SCRAM that would
,

lead to prompt failure of the primary coolant boundaryg

pri r to either high pressure in the contain=ent or
11

J

initiati n f engineered safety features, and might be
12

l
!, able to contrive enough things to find a way that you j

13
|

ought to use radiation. ,

14

Q Supp se you also have coincident logic ICCS |
15

actuatien? W uldn' t that mean that you won' t have this j
16 l

containment isolation occurring on the basis of activation
g

of engineered safety features?g,

A Yes, could be. 1

19 |
,

l
Q Again that is sc=ething th'at needs to be |j y~

|

! chan.,ed and has been addressed in these I&I hulletins we
; 21

talked about? !

Z! j

!
i j A Yes.

03 :

I
1

Q You mentioned befcre that you are sc=ewha !.

i
24

familiar with the Pebble Springs licensing p ccess. Are

|

|- Acme Recortina Comocnv
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t .you familiar with question No. 6 that was drafted by

Jesso Ebersole in connection with the Pebble Springs2 .
.

licensing?
.

3

A All of those ques ions were drafted by Jesse4

Ebersole. I. have it in front of me.5

Q Question No. 6 asking if the applicant knows
6 .

that time dependent level will occur in the pressurizar7

steam generator and reactor vessel after a relatively
a

small primary coolant break which'causes ccolant to
9

approach or~even partially uncover fuel pin.*,
10

*

Jesse Ebersole has already testified in the
11

deposition we have taken that this questien was prompted,

12

! by the concerns that were communicated to him by
13

Mr. Michelson.
14

The second part of the question asks whether org

not, or what the operator proposes to do in light of
16

'

those circumstances,g.

It is my understanding that the applicant's responscg ,

i
the respense hypc;g,does not really address the issue

~

g,

of time dependent pressurizer level indication or what j,y,
t

they propose to instrucy the operators to do under those ..,

~
s

circumstances.,, ,
__

The question is why doesn't in address that?
3

' att
! A will have to ask PG&E and the AC25. They were

| 24 , A

there, and to my kncwledge, the staff performed ne technical
3

i
.
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1 review of those questions and answers.

2 -Q If I asked you then what follewup was done on

3 this by the NRC, would ycur answer be you don't know?

4 A Ch, I know--none.

5 Q Are ACRS questions that bear on an applicant

6~ like this . routinely routed to f.he Division of Safety -

7 Systems at the time that they are propounded by the ACRS

8 to the applicant?

9 A Yes.

to Q Routinely what does CSS do wich those questions?

| 11 A Well, usually it works a little bit differently

12 than that. The ACRS' subecmmittee would have a particular

:
13 interest,in a particular plant and would convey those'

14 interests to the staff and the applicant, and the staff

15 would assta that in the cotirse of' the licensing review

16 of the facility, the documentation and the answer and the

17 rsview of the answer and what have you was completed.

15 In this particular case, there is another

19 ancmaly in the usual co=munications between the ACRS

00 and the staff; it seems that with the.Michelson report

| 21 there were several anomalies. This is another one. I

| |-

ecall these questions. They esse to the attentier.. of the*

| 23 Division of Systems Safecy very late in the review of
|
l

24 Pebble Springs. ;

.

25 Cur review 4s done. *de had issued an SIR, *

;

|! Acme Reporting Company '
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1 Safety Evaluation Report, and within a matter of a very

2 few days before the full ACRS =eeting, the project manager
'

3 for the Pebble Springs facility or his branch chief, I

4 don't recall which, brought a copy of these questions to

3 my office and told me that the chairman of the Pebble

~

6 Springs subcommittee, Mr. Ebersole, had phrased these
,

7 questions.

8 I looked at them. There were a large number.

9 I didn'.t do a detailed review but I looked at them enough

to to ascertain that they were well beyond the kind of

11 questions customarily asked in the course of a C? review

12 under the Standard Review Plan. That is, they go well

\ 13 beyond the Commission's regulations.

14 In fact, if my staff were to ask me if they

15 could ask those questions, I would say no in the main.

16 Q You wouldn't feel that DSS could even raise*

17 questions such as question No. 67 -

18 A No. 6, maybe we could raise;No. 26 we could not--

19 failure of all feedwa,ter is not a design question. Instead

N we would say demonstrate the reliability of the emergency

21 feedwater is acceptable. That kind of questien we c=uld

2 raise, but the kind of questions phrased in eer=s of assu=e

3 ycu lose all feedwa er despite what they have required ,

i

24 you to design for and tell us what the consequences are j
!

3 is not allcwable. !

Acme Reporting Company ; j
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1

O Why not?
i

A Because office practice is you stick to the .

2

Standard Review Plan and if you want to ask questions or
3

generate requirements beyond that, you go to the ratchet4 .

committee.and get approval to ask those questions and
5

go beyond it. -

6

Q In other words, the DSS is not free to pose'

4.
. i

whatever questions in the licensing process it feels
3

relates to the legitimate safety concerns? It must stick
9

UU Uh* 3EP7
10

A That is true. I wcn't say it quite as strongly
gg

as you do because we do ask questions. We don't stateg

requirements beyond the SP2, but we do ask questiens, but. s g3

fishing expeditions as large as one which says fail all
14

feedwater and tell me the consequences are just tco big
15

a fishing expedition. The staff is not allowed to ask
16

those kinds of questions.g

.Now the questien No. 6 may have been a legitimate
is

question in terms of standard operating procedure of theg

office, but let me go back to the secry. |., ,

i

A large number of questions were broughu to =y !
.,

i
~

office several days, less than a week is my recollection,
,

.

before the full cc=ittee =eeting, with an cral rectes:

I

as : understeed it f cm the subc==ittee ena:.r=an fc che
04 ;

s:sff to develop answers and ccme prepared to speak cc
; ,

1
,-

I.

| |
the full ccmmittee en these questices.

Acme Recorting Comoony'
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I stated that wasn' t possible,. that staff;

assigned to Pebble Springs had long ago finished their
2 ,

w rk. They were working on other things, that these'3

questions in the main were beyend the pail of the Standard
4

Review Plan,-and that if answers were needed by the ACRS, '

5

they ought to go to the plant directly and get those .

6

a'nswers. -

7

That is what they did. I believe when the full
3

cccmittee meeting was held, that my staff was present and
9

listened t he presentations. I don' t knew whether theyg

were asked to ecmment en the answers that were given. I
11

suspect to some extent they were, and when the ecmmittise,
13

i the ACRS wrote its letter approving the constructiong
~

permit application for Pebble Springs, I am quite certain
14

that the assumption was that the committee was satisfiedu
* * "I * **

16

Q Have ycu had an opportunity to read the answerg

to question No. 6 provided by the applicant?g
-d-

A When NURrc 0560 was published and centained
19 A

|
in there, ves. i

-m.,

Q In reading it over, did ycu find any cortion !
.,

!-

of that answer that respends to de questien about what

they preposed to instruct the operator te de under chese f
23 ,

i !

situations where they have a time dependent level in -he
*

24 ;
1

crassuri:er?
-

25 i
'

f

A I'had earlier neced the same deficiency you have i

Acme Reporting Compcny -
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noted.-
1.

Q There was no response?,
.

A Recognize that this is a construction permit
3

application,'and their answer ma'y have been well, we have ,
,

. 4

got plenty of time to do that .before we go into operation.
5

-Q They didn' t.give that response, did they? -

6

A They did not. They may have under oral
7

|

questioning at-the committee meeting.
8

Q We don' t know. Yeti don' know.
9

A There is a transcript. I haven't read it. |
10 1

0 okay, but apart from that possibili'ty, it appears4

- 11

there was no response to this question.
12

l
'\ Who !.s responsible to follow up to make sure'

13 .

that an applicsnt responds adequately to ACRS questions,g ,

on a pending license application?
15 .

A he A m .
16

'

Q Coes the NRC have any role to play in tha:
g.

regard? !

13

A When they ask us to, yes.
9

'

Q When they ask you to?
.,y

1

A Yes. Usually early on they would pose areas of j .

3

interest in the course of their review,and we would usually |

. '

agree with those. I don't know of exanples where we
M !

i

disagree, and so we would be felicwing up cn the sa=e kind

of things they are folicwing up on, but for scmething
,,

i

! i

| *
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1 anomalous like that, this set of questions propourned late
2 in the review, the circumstances I described were the ones

3 that were followed.

4
Q Doesn' t the. project manager for a given.. project

'

5 have the overall responsibility to assure that the
.

6 isr. lance of a CP or an OL for a project is justified

7 based on compliance with all safety requirements and other

8 concerns raised during the licensing process?

9 A Safety requirements, yes; concerns, no,

to Q Safety concerns?

11 A Safety concerns of the NRC staff, yes.

12 Q How about safety concerns of the ACRS?
.

'\
13 A To the extent that the ACRS needs the staff to.

|

14 follow up for them, I'm sure we do. I

15 Q If the ACRS poses a safety concern in a question

16 to an applicant--

17 A- And does not get an adequate answer, the ACRS

18 has never been timid about saying so.

19 Q That isn' t what my question was. My questien was

20 if the ACRS has propounded a safety related question oc -

! 21 an applicant,-it gets no response, the project nanager is '

|
22 made aware of that situation, is the project manager i. |

! 1

|23 entitled to sign off en an cL or C7 for that applican: under-
,

|,

| 24 | those circumstances?- |
| |
l 25 A I would suspect it has happened yes, i

!.

I
'

Acme Recortinn Commonv
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1 If it.is a concern raised by the ACRS in their letter,

2 that is a different breed of cat. Recogni:e that the ACKS

3 is 10 or'15 fellows, all of them with different interests,

4 not all of them alike, and questions raised by one are

m. . 0 .
'

5 not supported by the majority, so it is the role of the
'

6 project manager to see that the ACRS concerns are addressed.
-

7 When an individual member of the ACRS speaks or

8 writes or raises issues, I think that that is stretching

9 the role of the project manager a little bit.

10 Q These were 26 questions prepounded by the ACRS,

11 weren't they?

*

12 A No. .

4 .

i 13 Q Ch. New I wasn't aware of that. These 26
.

14 questions were not propounded by t.5ie ACRS in connection

15 with the Pebble Springs licensing process?

They were Jesse Ibersole's questions, b16 A No.
,

e su t-a
t. ...es..hi..; that he was chairman of the subecemittee of

18 the ACRS on Pebble Springs, so he had special stature
t

19 in this review.

00 Q '3ere these questions posed to the applicant on

21 behalf of the ACKS? i

i

22 A I don't knew the form of the transmittal letter |
f
,

23 c who signed it. I a= sure the applicant thcugh cf them

04 as ACRS questions. i

i
!

25 C Did the NRC think of them as ACRS questions?

I

I I
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,

g You seem to be trying to. lay it on to Jesse Ibersole.

A I am not trying to lay it off en Jesse Ibersole, -

2

3 so you misunderstand what I am saying. The ACRS is a

4 collegial body. It does not usually prepound questions of
.

,

an applicant.
5

Q But in this case it did? -

6

A They hold meetings and individual members ask-

questions.a

Q In this case they did?
9 ,

- A They reach ecliegial conclusions, and they write
10

'

them as a cc11egial'bcdy. This is an anomalcus situation.
11

'

tiie chairman of the subecmmittee very late in the review
12

i. ccmes forward with a large number of questions. I suspect
13

he did it as chairman of the subcommittee. They wereg4

emmunicatedtothelicensee,thelicense/ applicant, and
15

he responded.
16

1f The staff did not, to my knewledge, offer a filing

as to whether the answers were acceptable or unacceptable.
18

Q You say offer a filing?
9

A Yes--did not state a cosition, did not offer
,

.m
-

|

; .
a judgment en whether the answers supplied by the applicant

to these questions were acceptable.

-The reasen fer that is fairly simple. Mesu of!

.

'

.

the questions went beycnd the Cecmissien's regula:icns.

.
Q And yet the staff is called upon ulti=ately, the ,

, -
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1
head of the staff is called upon ultimately to issue the-

2 CP or OL, the licensing for which or in the context of |

3
which these questions are being raised, is that right?

A That's right.4
. ,

Q And if I understand from a rather lengthy session |3
A

6 I had with Har/ey Silver, the entire focus of the
" |

'
-

licensing process is safety, is it not?..

.

A Yes, whether the filing and the decumentation
3

and the analysis conform with the Ccmmission.'s r9gulations.
9

Q Which may or may not be the same thing as focusg

on safety?
11

A Let me take an extreme example, to try to
12-

( illustrate the point.
13

If somebody ccmes to the FAA and says temorrowg

that an earthquake at O' Hare Airport of the magnitude ofu
12 on the Richter scale would kill everybody on the runway,g ,

no matter what airplane they were in, and they didn'tg

have time to get off the ground, would you expact theg_
i.
'

director of the FAA to close O' Hare Airport temor cw? Ig

think he would say no, that is beyond the realm of our ;,y,
!

requirements. If we should.censider that, we cuphe to do
.,1,

it thoughtfully and we will go back and research the risk
3 :

,

g' "-- -"at ser: cf thing and the cost benefit and all these .

I -

! other things, and we can decide whether our regulations j |
'

,,

1
-

,

ought to reach that event. |

,
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That is an extreme event I think, an absurd one,.

but between here and there is lots of gray matter.
.

Q Let's see if we can explore the gray matter a

little. Let's say the situation is such that an application
,

is being submitted for permission to construct O' Hare
,

Airport, hasn't been dene yet, and in the-context of that ~

.

,

application, questions are raised such as you just mentioned.

Should the licensing, the permission to proceed with the
3

construction of the airport go forward and the construction
.

actually begin while that other question is still pending

and is unresolved in connection with this specific project?

A Yes, but these questions could be asked of any

i plant ever reviewed.
13 .

Q Was vour answer yes or what?
14

A I am not going to answer your question.

Q I won't press you on.that one, Mr. Mattsoa, but
,

it is analagous to the situation with a project ecming
17

up for CP approval. Nothing has even been done yet as I
ta

understand of breaking ground, and they are asking
19

| permissien to ccnstruct a plant, and the ACRS poses a j

| 20
|

! safety-related question. No respense is giren to that |
21

i

portion of tharquestien, and nobcdy fo11cws up. !,

22 >
'

II guess what I as trying to ge: into is shculdn't
, , .

| it be the responsibility of the project manager er sececne'

;
' 24 ;
! within the NRC to Sc11cw up en this? -

25.i ,
,

'
l

! .
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A If it were to be that responsibility, then 'theg

Commission would have to say as a =atter of policy that
2

w*o
it game because the Commissien fairly clearly in ny3

W
judgment says to the staff implement our regulaticas.o Den't

4

go beyond them. The entire focus of licensing revie"w, the
5

~

time I have been in it; in the last two and a. half years,
6

has been stick to the Standard Review Plan, the existing
7

regulatory guld nd the existing regulacions.
8

If you want to go beycnd them, take them to the
9

Lb
Regulatory Requirements Review Cccmittee and de 4he=to

divorced f cm individual licensing p::cceedings.
tt

O I see. If ACRS asks a question that goes beycnd
12

! them, and gets no response, it is not the business of the
13

NRC7
g4

A I don't know what you mean by not the business.
15

Q Not the responsibility.
16

A No, no en that case.g

Q N t your respcnsibility, okay.
13

A The ACRS would say~as a collegial bcdy havingg
:

reviewed the information supplied in respense to these |
3| i

questions, we are not satisfied with the res= ens'e to I'

I
'

questien No. 6. We, the ACRS, advise the Cc= mission as to i

; i

sc=ething you cught to censider, eventhough it is beycnd,

23,

!
'

[ j your regulations, and get a satisfactcry answer ec it, and |
#

05
' Oc review it c are willing to trust it to the staff iwe want

.

i
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1 *o conduct the review and reach the proper judgment

2 which they take either of those alternatives, depending

~

3 upon the instance, and they do it on every letter. Then

4 the staff would follow it.
.

3 Q How often does the ACRS meet?
.

6 A. Once a month.
*

~

Q For how long?.

a A Three days.

9 Q Three days once a scnth, I see;'we have already

to taken Mr. Ebersale's depositien and asked him why this
I

i
11j respense to question No. 6 was not follcwed up. What he

12 explained to us was that about the time the questien was

(
13 propoundsd, he had a number of personal problems ein his

14 family and he was paying very little attantien to ACRS

15 work as a result, and therefore he did'not personally push

16 it, that the general situation within the ACRS is scmething

1~ along the lines you described before. Everybody has their

18 - own interests.

19 This was a strong interest of his, and not of-
i

j 00 some of the other members of the ACRS, and therefore as a
1

21 bcdy, the issue was not pushed because he was not there !

22 individually to push it.

f
23j Given that situanien, given the fact tha: AC25

I f

24 |
=eets as seldom as it dcas, once a =cnth for thr'ee days c !

|i

25| so, doesn' t .it make =cre sense for the agency that has '.
i

!
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1 day-to-day responsibility for licensing and supervision

2 of the cperating of reactors and the licensing of reactors

3 in the country to.havo responsibility to follew up on

4 ACRS questions to be sure that seme adequate response is

5 provided?
*

. .
-

6 A Yes.
.

.

7 Q- Okay.
.

Even if the answer is, it is our judgment that8 A

9 this is not important, that it goes beyond the regulations,

to we dodt intend to folicw it through to a cenclusion,

ti it ought to at least be formally stated that that is the
.

12 case, and I go back te what I said at the start of this

i
13 series o,f questiens.'

,

I don't believe the staff formally said anything14

15 about these questiens or the response offered to them.

16 O As far as we can tell, as far as I knew, this

t; particular concern just kind of dropped into the cracks

is scmewhere.

I
A Yes. There probably is no record of whether the

19

staff thought scme of these were goed, bad, or indiffersne .

33 I
!

|'

21 respenses.
i

1

31 O Okay. We have been talking abcut this review .

of designs relating to plants.
23

Cces ycur organizatien in any way review designs3

I of systems that- are not safety related on the secondary side '
25

Acme Reporting Company-
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of the plant or the balance of plant type of thing?.

1

A' Some, and the scoce of the word safety related '

has been slowly increasing over the years.
.-

Q Mind you I am focusing on pre-TMI 2 learning in

that regard.
,

.

3 We hava been getting into. control systems to a -

greater degree in the new designs than we did in the old
,

exotkw'

designs, and / good example is the_ emergency feedwater
8 A

system.

In te early designs, it is not safety related.

eStandardReviewPlan/, it is safety grade. In certain
11 k

cases, we have gotnen more and more into what the word

: safety grade means for the emergency feedwater system.
~

Q The auxiliary feedwater system?

A Yes.
15 j

Q How long has the auxiliary feedwater system been I

considered a safety related system?

A Now there are two terms we are using inter-
13

changeably hers, and I am not sure they are. Safety related
19

and safety grade-safety related I suspect " aux" feedwater
3

!

has been treated in that sense since the beginning. Safety j
21 ;

grade requirements were not imposed, to =y understanding,
1

j
i

22 | 1
-i

: until the standard Review Plan was issued. |
l

23 ,

Q Okay. Does your office on a regular basis lock !|
24 :'

:

for interac-J.ons between safety related systems or ccmpenents
25 ,

I ;

!,
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t and non-safety related systems or cc=penents?
~

A Some.. .
.

Q When you say some, what do you =ean?3

(M-

A. Control system is not safety grade, and there is4
;

a requirement in the Standard Review Plan that interactions
3

'
that could degrade or defeat safety systems not be allowed .

6

in the design of the control system. That is one example.
7

I can think of one specific example that is
3

probably indicative of scme thinking that has gone on in
9

the last several years, as we get into the system interactic r.to

thing and that is the example I used several hcurs ago
It

which was the air conditioning system for assuri;g that the
12

environmental qualifications of instrumentation or controls
13

-

M ~

ware nucessary for ancilliary equipment,for safeny equipment,
14 A

couldn't go en the frit: and defeat safety systems when
15

y u needed dem.is ,

Q Is there any requirement .in your office org

anywhere within the NRC that there be notification of
|18

|li'censee changes to non-safety related hardware er
ig

..

.
procedures?

IA Requirements are generally stated that the. , ,

;..

licenses must conduct a review and make a finding that :

his change is not an unreviewed safety questien, and %.g
i

tin,. there are pr:cedures that he is required to dellcw-

g
e

and docu=ent, and if he reaches a decision that it is nce
es i A

i

|
l Acme Reporting Company
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unreviewedsafetyquestion/,hisfi'eshavetosayso.1

He doesn't have to tell us.
2

Q Would these files be sdject to any NRC review?
3..

A It is my understanding that they are audited by .

4

the Office of Inspection and Enforcement.
3

~

Q What they do is they icek over these files to be
6-

sure some justification has been inserted therein by the-

a

licensee for the change?
3

A I suspect it is mere than that, that they spotchec.k
9

to see whether they nake any sense.
10

'

0 It is just a spctcheck?
11

A Yes.
12

t
0 If DDS, for example, is'nct regularly informed

13 .

f those kinds of changes, how can the NRC in this way
14

evaluate the effects of those changes in the non-safetyg

re a ed ristem upon safety-related systems?
16

A Well, Dss would not be routinely informed in anyg

event because we don't have the direct responsibility forg
I

cperating plants, but your question is equally germane for i
19 .

i

the Divisien of Cperating Reacecrs, and the answer is that ),
,20

,

the system of regulation depends upcn the judg=ent of the -

!
!

licensee. |,,

.l
*""

Q That centinues to be the si.:uaticn tcday, dces -

3| i.

- !! it not? i

p 1 W M. | |24

|
of course) A4he size of the agencv tha vcu '.A ~ ~

2
!

r A,-. 3. ...: _ t . .. ,

!
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I have in front of you that you are investigating, that

I will continue to be the case. There is no human way ,

1
-

~

-
3 possible to do it any differently with the people and

4 resources assigned'to licensing. !*
-

l

5 Q I want to ask you about.that resources question
.

6 because it has come up at several points that I&E, for

7 example, does not have any I&E inspectors who are.. walking

a around looking for work to do. They have an awful lot

9 of requirements they have to meet,and a lot of things

10 they have to check out in their plant inspections.

11 I have gotten the impression throughout the NRC

12 that most people have got plenty to do in their jobs, and
i
' 13 certainly it is not a situation of sitting around thinking

14 of how they might dream up safety quantions that don't

15 ccme across their desk in some' fashion or have some

is recommendations to relate.
.

II However, in deposing Earvey Silver, the project

i
18 manager for TMI 2, he pointed out the applicants have not i

.

19 been required in the past in the licensing process to

20 submit any history of failure en even safety related
|
1

' 21 equipment, a history of the d3vice, how it has perforned, '

22 the cperating experience, and that the NRC in sffect. is i

!~
23 left to learn of that itself through through LIR program, ,

i

24 I&E inspections, et cetera. ;

;

'

25 Tny do it that way? *#ny not put the burden on

,

i

! Acme Reporting Company i
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1 the applicant to give you that information.

2 A Ask the Cer:=ission. They have had a proposal

3 in' front of them for scme years.-

.

4 Q Do you know if any action has been taken on

5 that proposal?
.

'

6 A Meetings. -
.

7 Q But nothing to implement it?

s A No. -

9 Q What is the objection to that propsal?

to A Burdensome.

11 Q That it is a burden on the industry you nean?

12 A Yes.

'

13 0 , Again, when talking about burden, we are talking

14 about cost, aren't we?

15 A Yes.

16 Q So far the determination has been made to leave

that burden with the'NRC?t;

13 A Yes.

19 Q Isfthere any reascn to think the NRC is in a'

3 better position than the industry to develop that kind of
,

21 information and provide it? |

'd; here will be less of it. |A If the NRC dcas3 t ;3
i

i 0 3ecause che NRC dcasn' have the =angewer and3
I . i

resources to de as thcrough a job as the. indust:f could?
'

24

A That is why I state the conclusien I sta:e, yes, f3|
|

.

1

; -

! i
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,

t '

Q okay. Your lessens learned reporu, :."v' REG 0578

,

has some interesting points. Item 2.1.1 on page 6 says.-

3 " Safety systems are called upon to work nere often than

4 previously expected."

3 Ead anyone in the NRC prior to ?.4I 2 been
.

6 responsible for tracking reactor operation experience in
7 that or similar areas to see if. the assumptions used in

writing the regulations were valid based en operating !a

9 experience?

10 A Not. to ::rf kncwledge. .

11 Q That would be to the extent it is a functica at

12 all, a function of IEE I guess? |

( |
-

13 A No. We had started down that road curiously.

14 with high pressure safety injection systems and auxiliary

15 feedwater systems in this divisien, and had discovered

16 that the people in the probablistic assessment / staff in
i
I17 the office of Research had also started dcwn that road.

18 We had contracts ourselves that were going to ,

19 start this fiscal year, and I believe are already
;

going, % p.e idea was to obtain failure rate data for20

0 |

21 these kinds of systsms for .real plants. |

22 Q Co you knew hcw far that has gene? |

23 i A I de::' t knew its current status.
I
1

24 Q That was a 9:cgram within I&I? ,

,
,

i 25 A No, no--research.

i
Acme Ra n n r+1nn Camnnnu ..
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Q Let =e ask you a broader questien. We have beeng

talking about the PORY.
2

A It is a very important questien, scmething that
3_,

// needad to have been done. It dcasn' t appear to me that
4

y u w uld have gained that much from it by starting years
5

ag . It might have been better to start at a year ago or -

6

two years ago, but the body of data to be synthesized and.

put together is only now beginning to generate sufficient
3

quantitystatistica11dtobeuseful, in my judg=ent.
9

MR. KANE: Let's go off the record a =cment.
10

(A discussion was held off the record, and the
11

*

deposition was recessed at 1:10 p.rr., to recenvene atg

1:40 p.m. the same day.)i
g3

14-

.

15

16
.

1-

18

19 I
I

N . \

: |
.

21 |

!
'

'
22 .

!
| '

n;
i
i

24 ' ;

1

25
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i A f. T,, E E E Q Q E { E l 11 g. E ,

2
1:50 p.m.

MR. KANE: On the record.3
..

Whereupon,4 ,

ROGER J. MATTSCN3
,

.

- having boen previously duly sworn, testified further
6

'as follows:.

DIRECT EXAMINATICN (Resumed)3

BY MR. KANE:'

9

Q Mr. Mattson, we have been discussiong off theto

record for just a few moments here Section 15.6.1, cf
11

the Standard Review Plan which is entitled, " Inadvertent Oper.1:
12

f a P W Pressurizer Safety / Relief Valve."
13'

t _

Is this the section.of the Standard Review
14

Plan that prescribes the review to be given during the
15

licensing process to a PCRV and its use in a pressuri::ed
18

water reactor?g

A es
IS ,

.

Q I note that this procedure is scme five pages
9

long, and it appears to call for seme fairly detailed
.,y

analysis and testing of the PCRV.
3

| Is this section followed as a regular practice in

'
licensing clants that have PCRV's''

23 ;
- ,

A Yes. i

24 '
!i .

find anything in here, hcwever, which '
Q I don't

,

l
'

|
talks ahcut the'situaticn of a PCRV stic. king Open under ;

i
i .i , . . o . a a,+ -- c a - - - a .,
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circumstances where there is a loss of all feedwater.g

A That's right.
2

Q Ry isn't that situation considered?
3

A Well, it is a ecmpounding of events. Perhaps
4

the more germane thing would be to 1;t' understand
3

first the two events that are analyzed. -

6
.

The loss of feedwater is analyzed as an
7

.

anticipated operational occurrence, and the cladding is
3

required to naintain its integrity for such an occurrence.
9

In that event, in the analysis of that event,
10

.

the PCRV is assumed to not ocen as it is designed to open
gg

because that conservatively-hounds. the pressure peak that
12

i occurs during that transient for loss of feedwater, and the
g3 $$9+-

analysis has never been done, never been required to be donegg

I don' t know if it has ever been done where the PORV
ka.h tb

opens as intended and it sticks open. I '_ L 3 failure .

16 . .

2 Ae
that iters-ioenn postulated the fallure to open.g

The other accident that is analyzed is the
is

inadvertent opening of a relief or safety valve. I don't
g

}
know specificaly, but I wouldn't be surprised to learn that

,.
,,9-

,

'

the valve that is opened in the case of the B&W nachine
21 i

v ewe
,

is the safaty because it is larger than the PORV and
3

probably yields more severe ther=al hydraulic consequences
.n

I

,

in the reactor.

"tese are the two that have been treated. Thev-
3

:
i
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1 have not been compounded. Obviously you could take the

*
2 30 events.that are in Chapter 15 of the safety analysis '

| 3 report and add various ccmbinations of them and crea'te new

4 design basis events.
.

5 The design basis events grew up over the years.
. .

.

8 as a' statement of an acceptable set of evInts for the.

7' design analysis and they have been subject to some

8 probablistic assessment as probability techniques have
o.,

9 matured over the past few years, and there has been guneral' -

A

10 feeling for a couple cf years that we ought to reclassify

11 scme events, perhaps :noving scme of them cut of the

12 moderkte frequency category because cperating history
4

.

13i shows th,at they don't happen that often, and perhaps move'

14 scme others into the moderate frequency category.-

15 TMI 2 tells us that we ought to create a new

16 event, that is, a ccmbination of icss of feedwater plus !

M ,

17 a stuck cpen valve, as anticipated event or accident. I
|A

la don't think we knew yet. We didn't do them in the past.

19 Q Who verifies that this section has been conplied

20 with by the licensee?

21 A Reactor Systems Bran 9 . [
i

: Q I see. ,Ecw do you go about that? !
:

23 A The licensee is required te.sub=f.: in the safety j
I.

24 , analysis report information concerning the inadvertent ; |

i

25 cpening of. the ?WR pressuri::er safety relief valve, and to
'

!

i
s

' Arma Dannetinn t~ n m n n n v
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show through' analysis that the acceptance criteria are =et ig

using codes, analysis ccdes, techniques that have been i
3

4 I

reviewed and found acceptable by the staff.
3.

Q Do any of the analyses that are discussed in
4

connection with this section relate to actuation of ECC57
5

Do they contemplate that?
~'

6
'

A Well, yes, I'm surs they do..

Q 3ecause I do also =ake note of the fact that
8

in Part 3, under review procedures, page 15.6.1-3, there
9

is the statement, "The sequence of events from initiationg

until stabiliced condition is reached is reviewed to
11

ascertain...' then there are a number of things listed.
12

One of them is the extent to which operator.

13 .

actions are required. Another is the operation of engineered.
14

safety systan'that is required.
15

A Yes.
16

s Q Again, if I understand it cc rectly, hewever,g

the circumstances of a mall break I.CCA resulting from a
g3

PORV sticking open are not analy:sd in connection withg

cperator action or ICC5 actuation, is that right?
3

A Not quite; what this says is that you review j.n
!the analysis. You determine how much the engineered safety
:

systa=fisrequired,thatis,acccuntingforsingle**''"-=s,,3
4

I and the like, that you have still got adequate ICCS .

,y i,-

,

,i capability, and you icek at che extent to wnich Operatcr

! Acme Recortina Company
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actions are required;if action is required within the
g

'

first 10 minutes, you would generally not allow it. You
2

require the design to accomplish its function without'

3

taking credit for operator actica for 10 minutes.
4

You wouldn't look at the question of are they
~

pr cedures and is the traihing and those things associated
6

with operator action adequate. That is the emission that
_
.

.

you will find systematically throughout here.
3

Q There wouldn't be any concern th'an c any
9

e nsideration in connection .with this_ portion of the SRP
to

of ope ator training to avoid going solid, for example 7
11

A Not in this section, no.
g3

0 Did T:iI2 submit an analysis in connection with
13 .

this section of the SRP?g,

A I m sure they'did. Well, I shouldn't speak so
| 15

| quickly. The stuck open valve has been a requirement for
16'

- sometime. How far back exactly it goes I guess I can't
t_- w& . Vi*te

-13 say. A4tesearch(can find out.g
I suspect that they did analyce it, but notice'

.

accentance criterion 1A, consequences of the transient are
-

3
1

- less severe than consequences c.c u.other transient that I
.,

!-

results in a decrease of reactor coolan inventory and has i
, ,
-

e

!the same anticipated frequency classification.i

23 :
I It is possible that they were able to show by

I

i qualitative reasoning that this particular accident was
25 I

t

I 1

I Arma 3ennetinn t~ n m n n n v
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less severe than another one analyzed in Chapter 15 of
g

their SER, in which case they may not have done it in -

2

detail.i

3 ,

Q The bounding calculations approach?
4 ,

A That is true.
5

.

Q As we know from Michelson's report, under the .
'

6

circumstances of a very small break LCCA, that reasoning
7

may not be valid.,3

A If you wculd 1.ike to pause a ninute, I have got
9

a e py se Ele Island's SER hack dere en de table.
to

.

We could leck.
11

The supplement I have here dcasn' t have it.
12

Q We were talking before about the application of
13

~

the Standard Review Plan to T.MI 2. I got the impressien
g4

from the overall conversation that T.MI 2 was not required
13

t c mp y w t e prov siens of Ms Standard Review Man.
16

A That is right.

Q So insofar as these are requirements under the
3

Star.dard Review Plant, isn't it cenceivable they were not
g

am.e. lied to DiI 2 at all?3

A It is conceivable,but the list of required '

21 |

transients and accidents to be analyzed in Chapter 15 cf

| | 1

! the safety' analysis report has been a pretty censisten: ,

23 ;
,

,

. . . 1

list down through the years, and was previously required
y-

1

:

| under a regulatory cuide that didn't sneak to the i
i

| |
- -

.

;
,

b
'
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acceptance criteria,'and the methods of review.g

It just required that such an event be analyzed. .

2

I think this is cne that goes back well before the
3

_

Standard Review Plan.
4

,

| .

Q Were there any problems with m 2's submission
5

ofthe analysis called for by this section of the Standard .

6
.

Review Plan?.

A I wasn't.in this office when M was reviewed.g

Q You are not aware as of today titat there were
,

any such problems?to

A No.
11

Q Do you think it was probably in a supplement,
12

however, to the SAR--I'm sorry, the SE?
13

A N. I just looked in the SER and I didn't find
14-

it in the SER, so it must be in a supplement if it is there.
15

Q Why would it come about that it would be in a
16

,

supplement and be broughe up later on in the process?g

A Often the staff will issue an SER that has open
18

items in it to be filled in at a later date, and the SER
,

is taken to the ACRS for its review, and sucplement 1 to
~

''O- .

.

the SE2 is usually the respense to the AC35 review, and

subsequent supplements address the cpen issued as they
i

! are closed.
03 t i

I'

! Q I .e*S. In your lessons learned task force short- 1
24 ' ;

i

term recc==endations, of course, you de have a whole !
.

!
'

i I
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I section on performu ce testing for PORV's, and that sounds
,

.like a recom=endation that should be called fer en the*

3 hasis of what happened at TMI 2, but as I am sure you are
1

'
4 aware, one of our concerns i.3 why 'the situation was the
3 way it was prior to March 28, 1979, so I would'like you to,

,

6
.

if you can tell us what was wrong with the NRC' system of
' review that it didn't recognize the large number of PORV-

8 failures that had occurred prior to TMI 2 and resulted-
.

' in a similar recc=mendatien of what is being made new..

to A Well, there weren't a large number of failures.

11 There were three.i

' lai Q You made reference to the fact that en the basis
t

13 of frequency, PORV's stickin:t cpen was not an uncc= men
14 occurrence.

15 A Three M mes it stuck open out of 150 roughly
16 ' that it was called upon to function, so it is a failure

l~ frequency of 1 in 50.

18 I am not sure that anycne had evaluated operating |
|'

'

\l' ' experience to the extent'of characterizing the failure
M'

frequency of PORV's, that is, the failure to close, pric: |

21 go 73;, j
!

.w 1

If they had, they certainly hadn't ecm=unicated-

i

23! it in the kind of terms that it was ccmunicated after !,
. i
I w aAe

*

24 Three Mile Island, that is, me in 50 ::u.s. the likelihced I
i

23
j cf a small break icss of ceclant accident, which is certainly

,- 1
! !

! Acme Racortina_ Comcenv
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a higher probability than previously understeed)> probability
1

A
of small break loss of ecolant accident, that is the kind,

A-

of probability estimated in the reactor safety study which
3

are in the 10 to the minus third to 10 to the minus fourth
4.

per year range, so the failure of regulation there I guess
3

"

is to one, analyte the failure frequency of such components,
6

and two, to understand that failure frequency in the'

.
. .

,

'

context of the overall regulatory basis as the basic
a

assumpticas about failure frequencies like a loss of
9

coolant accident.
gg

Q If I understand the situation correctly, prior
! 11

t March 28, 1979, the NRC did not have any formal program
12

'
for comp M ag e.e opera dng *nistory of such de dcas as,

g3
.

for example, the PORV in terms of G R's having been
4,

submitted in the past, and that data then being used to,
15

try and track the performance history of these devices?
16

A People were making progress in that area. Over

the last several vaars there has been more and more-is

attention being paid to U R's and many alternative methods
g

of analyzing operating history have been suggested, and !

several of them were under trial use. !

I spoke earlier today about the research and. DSS
:

joint interest in researching cperating e.v;erience for ;

'2005, and au: ciliary feedwater systems. Those are typical !
! 24 , ;

I of growing recognition of the need to make be: er use o' I

es !

| |
l i .
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operating data.
g

There was a program in the--off the record a
g

..

minute.
3

(A discussion was held off the record.) ,

4

THE WITNESS: Back on the record. There was a
3

program.in MPA for accounting of the operating experienes
-

6

and some trending anal'ysis. That was more of a straight
_
.

bookkeeping =ather than an engineering ' evaluation of
3

cperating experience, and those things, I think there wereg.

several yearly reports of that sort issued h the hst
to

c uple f years, but again, a general reccgnition that that
11

! was not adequate.g
0-

; ACRS hformed f//ft subcomittee on :.ER's,/84A
13

pecple were generally reasoning together to find a better
14 .g

"*I D ***1""D* E***ti"T **E*#i'"C'*u
O Are y u aware any racemendations for

to

upgrading or qualif;'ing PORv's prior to March 23, 19797
g

1.
,

A Yes. )
13

"'at regard?4-
Q What efforts are vou aware c3-

19
,

. i

I A Yes. |
I

'0 l.

.

.

Q What efforts are you aware of in tha: regard? 1

i '

A In connection with ATWS that we talked about

earlier, the staff cf the Reactor Systems 3:anch, and in-

23 hWS
fact NURIG 0460, the latest recert en 2._; .x ,ths: we

-

24 A

issued here in CSS last spring or last winter, spoke to
:

I
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the need to do qualification testing of PCRV's for slug ,

g
|+kah b No

flew M tr phase W flew and solid water discharge bW2 j j

e PORV's.3

Q Was anything done on the basis of that4

'
recomendation?

5

-

6-
A The C#fice of Research was surieying and has -

completed a survey of the faci.lities in the world for
7

conducting such tests. I believe there are facilities
3

under construction in Germany, France and Japan. There is
9

no such facility in the United States.
to

Q Is it anticipated that these recc==enda:iens will
11

be i=plemented at those facilities? *

g ,

A No. These are facilities to conduct the tests.
13

These facilities are capable of generating a enough steam
14

at high enough pressure to conduct such tests of valves.
15

u on' t conduct de test en the reactor. You ta.ke de
16

valve and put it on a conventional boiler and blow dcwn_

steam and water through the valve.g

Q Was there.any cther activity in that regard
g

'

cencarning reccmmendatiens to upgrade qualified PORV's

!crior to March 28, 1979 besides ATWS?
21 :-

i

A P:cbably. Se ene I would be aware of in a

.

larger centex is a general p cgram for pu=p and valve,

operability standards, which was to be a dree-paruy ,

24 ;

| | 1

arrangement between the ASMI, the NRC, and the indust:y, pump
"|!|

A| *
| : ,

! ! l
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.

t and valve operability standards have been developed over

3 the course of the last few years and are about to be

3 issued by the American National Standards Institute.

*

.There has been some concern about hcw they ought4

3 to be phased in their implementation to allow for the

*

development of test facilities because scme of those valves6

and some of their flew conditions are unique and large, and
7

the full test capabilities 'do not exist in this country
3

just as in the instance here of safeties and FORV's, but3

the problem is generally much bigger than safeties andto

PORV's, and I am sure they were discussed in that cencext.
11

.

Q okay. Are you familiar with regulatorf guide
12

' 1.337 It concerns keeping as is blueprints current atg3.

nuclear power facilities.
14

A I am aware there is such a regulatory guide.
15

Q Did Metropolitan Edison agree to comply with that
16

guide as a condition for the issuance of its CP or its OL7
t.

A I don't know.
13

;

Q Is th2:e any way we could find that out? |19
|

.
A Chat might be in the SIR. j3

(The witness reviewed a document.) |
. , ,

THE WISTESS: They ars required to state it in
3

w
3; I believe Chapter 1 ef their SAR and Chapter 1 cf cur SIR,

i

I don't find any stacament.
3

,

25,

,

| l
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.

3Y MR* UNE:t
.

Q Is that sc=ething that the licenses is required
2

t agree to as a condition of the issuance of a O or OL?
3

A Ycu mean to agree with it, to = eat the regulatory
4

,

guide?
5

Q Yes, in terms of keeping blueprints current. .

6

A Well, this depends upon the age of the plant..
.

Each regulatory guide has an implementation section in it,
3

and that i=plementation tells you to which plant it is to
9

e backfit, if it is to be backfit at all, and I don't
10

recall whether chis was ene. The nu=ber you say was 1.33,
31

right?
-

13,

Q Yes. I think it is 1.33.
131

*

. Rev*t1nrw
A -aeg 1 wasn' t issued unti.1 January 1 of 1977, and

9,

the copv doesn' t tell me when h :ero was 'l 55tA1d *r..___ _.d.MVla t rW
15 A-

Let me read here just a second. It appears not. It
16

'

appears that that was only applied to people who decketed

OL applications after Septe=ber 1, 1977.
g

O Cnly for OL applications docketed after that time?
g y. I

A Yes. That is what it says, but that is m 1, !
20 :. W. I

and it dcasn't indicate how m :er: =ight have been |
!
!

applied. It may have had a reach that was earlier .han
I

,,
-

,i

that. *'

23j

Q Again, what wculd be the thinking behind not j
.

I applying a requirement like -his fez upccming cL app' '" ' ~ s-
25 i

i

;
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1 A- This was OL applications, OL applications docketed
2 after September 1, '77. j

3
Q Right. What I meant was not OL applications, but

4 I guess OL issuances coming up, what would be the rationale
~

3 behind not requiring this kind of thing, the obligation
.

6 *

to keep blueprints on une plant, as.is blueprints. in

I
current condition?

8 A Well, the rationale in this particular case

9 probably had scmething to do with the difficulty of

to generating those drawings after they were used as opposed
Il to keeping ccpies of those drawings as they were used for

t'- futura plants. In other words, for the older plants once

\ 13 you used,them and stored them or destroyed them or whatever

14 you did with them, it would be harder to go back and

15 regenerate them than in the case where you knew in advance
- 16 you were going to have to save them.and keep them at the

'

) l~ plant. You could plan a document storage facility and q

|18 retrievability and that kind of thing. I suspect that was
,
i

18 the kind of thinking.

22 In hindsight, having seen the utility of such

21 documents at Three Mile Island, and having lived through |
1

22 nou having the= available when they were needed, we said, ,

23 lessons learned has said that they ought to be available

O. , '
at site.-

,

. |
' 25 Q Prior to March 28, 1979, wasn'e it perceived tha-

.
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having these kinds c. documents in that kind of condition
1

could be very r.acessary under 'certain circu= stances?
2

3 If people had thought very hard about what wouldA

be.needed in the event of a major accident in a nuclear4

facility, then they would have had such thoughts'.5

Q I. guess what you mean is that pecple didn't ~

6
.

think that hard about it?.,

a

.

A People dids' ti believe it.
8

Q All right. There appears to be a total lack in9

what I understand of the licensing process, a total lack
10

of involvement bv either the Invironmental Protection
11 -

Agency or HEW particularly in the areas of worker

protection and public health and welfare standards to be; g

1implemented.-

14

one f the commissioners on the Presidentialu

16
' *' * *

wculd like to knew why the NRC does not more fully utilice

the resources that could be available to them from eneg

Enviren= ental Protection Agency and EEW.g

,
A HEW has no, well, let =a think a minute. IPA,

,

let's start where there has been a let of involvement, IPA, i-

21

'cf coursa, . is in charge under its federal regulatorf

council authorities)that it inherited when it was for=ed,,

B; '
i

I '

for worker protection standards; cccupational health I

24 I

25j standardsaresetbytheEnvironmentalProtectionAgency,nch
,

I

~
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by NRC, and they have had an cccupational health standardt

group working down through the years to revise the current2
.

standards.3

EPA is also very much involved in the as low as
4

practicable routine emission work, and pursuant to 10 CFR,
5

~ ~*

Part 50 of our regulation, they were involved in review
6

and comment on that..
i =

Subsequently they put out their cwn regulation,
3

40 CFR 190, which is the 25 millirem per year per individual
3

from all sources in the nuclear fueleycle which is the
'O

overriding federal standard en routine amissions from agg

nuclear plant, so their involvement in the area of normal
12

i emissions has been very i=portant, a big role.
13

In accidents, their role has been in the
14

emergency preparedness area, and in being the lead agency
15

for setting or issuing emergency preparedness guidelines,is

protective action criteria,-general form and content of
1

emergency procedure criteria for state governments and
13

what have you.g

$k O
New under an interagency group that I can't say

20 A ,

!

'
the name of, I am not werking in dat field today,. but IPA

.,3
,

.
I think has been a leader in the emergency protective action;

1
.,

i,
'

guideline field down through de years.
3

I

. , , ' I dink it is unfair to say dey haven't been '

~ '

[ bh M va frk.
I involved or n is cevoid of dair involvement. Sill acwe :

g, .,

t

| !

1.
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was a =ajor actor.in this arena down through the years.g

Q What role does EPA play in the plant-by-plant2

licensing process?
3

A None. They have no legislative mandate for such .4

a role. They are a standard setting organization under
5

their FRC authority, and the general environ = ental criteria
~

a
'

kind of authority..

Q There is an EIS which is prepared usually on a
3

nuclear gewer plant project, isn't there?
9

A That is a NEPA enviren= ental impact statement.g

That has some summary kind of infor=ation en the safety of
gg

the plant, but it!as)really'in terms of the accident33

i W act made in the past very high reliance en reactor
13 j

safety study End of W . h .g, and cencentrated t its
14

environmental effects ~en routine emissions, radioactive I

15

emissions. .

16

MR. KANE: Off the r; cord a minute.
g

(A discussion was held off the record.)
3

BY MR. KANE:

Q While off the record, you =entioned the involve-
20

.

=ent of I?A in water quality standards.*

A The non-radioactive aspects of water--the a' i.

~l ! |
! heat, chemicals and other ;cliutants governed by the |

'

23 !
I i

I Water Centrol Act. I
24 t

i

Q What about .m.? Do they have any involve =ent in
i.,

,

.3,'

'
i

,

It

.|
'

t
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the plant-by-plant licensing process?t

A No involvement there, and very little in the past
2

i

in the standards area. NIE was beccming interested under
3

i

some prodding over the last couple of years in the
4

epidemiological aspects of radiation standard setting,
5

and of course, in the last year, President Carter has had -

6

a thorough-going interagency study of radiation standards.

and EEW has aspired. to a leadership role in that'<crk.
3

What the conclusions of that have been I don't
9

knew. I.ts conclusions were coming due about the s - ime
3

as Three Mile Island happened.
11

Q I see. The reason I asked is that I am curious
12

as to whether or not it wouldn't be an appropriata forums g

within the licensing process for C? or OL issuance to have
g4

a situation whereby EEW's concerns about worker protecticng

or public health could be raised and analyzed in the context
gg

of a specific plant.g

A Well, that would say that you are going to abandong

uniforn standar.ds for workers across the country and gog

.
in and set individual standards in individual clants. |

3
I

|You can certainly do it that way. It wculd be
3

very inefficient and I don't knew why you wculd want :o
3 .

,

de it. I think you would be en a better basis, a heal hg
i

i= pact basis if you have acceptable standards and require
3 ,

;

every plant to be designed to neet that standard, and that !
,

!

3
! i

I t
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t is the case today. The role for EEW that I see, and I

think there'is a very strong, pcsitive role they can play,2

I think it is about time that that element of govern =ent
3

was brought into this question to integrate radiation4

health effects with other health effects.
3

EPA seems to have been singularly incapable of -

6

accomplishing that, and perhaps EEW can do that, and I
7

.

think that is a very important role that needs to be
8

served, but I would concentrate on en standard setting area
9

)
and leave the case-by-case review of design measures to |10

|

!= eat those standards up to one agency.
11

Q All right. What sort of retraining--
12

A F r one thing. every time you set a standard in
t. 13

l
the occupational health area, you have to ask yourself I

14.

i

what does it do to the offsite risk, and every time you i
15

take a step for offsite risk reduction, you have to ask .

16

what does it do for onsite risk increase, so a good examole
|g

is if you are worried about failure probabilicy of pressure
g3

vessels, that it might be too high, one thing you might
|

'

g
5

do is more in-service insoection fes. pressure vessels to j.y,

decrease the risk t.o people offsite of unacceptable
3

|

.
consequences from pressure vessel failure.

Ynen you do that, you very dra=atically increase
23 i

i e

I
,

the risk of the worker who has te do that, de the in-

i service inspection of the pressure vessel. You have co:-
' u> ,

1-
;

-
.

,
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=- t - that tradeoff. That really has to be done by a person

who understands both sides of the question, and it is hard
2

to bring another agency into a particular case and say
i 3

review the worker protection unless you also give them a
4

full picture about the public protection question.
3

: Q I see. You would have to ints. grate all of that
-

6

'

then?7

A Yes.
3,

Q That-kind of effort has not been followed up to
9

this time by the NRC7
10

1

A Ch, sure.
it

Q In the licensing process?
12

|

A of course.
13

,

Q I thought the point that you were making was
14

:

that the standard provisions which had becn promulgated
15

by HEW and EPA were being followed in the plant-by-plant
16

licensing process.g;
.

A They are.
13

1

Q But the kind of more specialized review you are '

19

|

| -talking about of 1 coking at the overall worker protection
3

program.that is dev'ised by an applicant for a specific. , ,
,

i |

plant has not been directly brought to the attentica of
| ,,,,

~

!~
,

'
! EIN or-I?A.for this kind of review on a plant-by-plan:

3
i

basis? |
'

34

-A No, but it is done by NRC.
3

.

! Acme Reporting . Comoany
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Q Internally?
1

A. Yes.,,
-

,

,
.

: Q I see. Okay.
3

i

I Without'the involvement of HEW or EPA on the4
i

case-by-case level, only at the standard 31evel, and not
3

EEW in the past because ~ they haven't been ivolved in ~

6
.

radiation standard 5 8*ttins- !.

g- Q 'Okay. What sort of retraining was required of

B&W operators right after TM: 2?
l9 .

1
1

A It started very specific and was concentrated i10
i

|

cn the s;ecific sequence of events of T:C 2. It grew

fairly rapidly to include training for small break LOCA'sg

., - in general, and as you. read A0578, there is a program, ag

three-phase program, starting with small break LCCA's
4

g ing c c re une very, and then ending in reanalysis ofu
the Chapter 15 events, all with a realistic perspective

,6$

intended to improve and increase the capabilfty of cperators

to intervene in accidents.g

O The more immediate situation right after March 28,
'

1979, as I understand it, there were hearings on whether

or-not to close all 3&W plants,and in fact all S&W plants

were' temporarily cicsed during that pericd of tine, |
.

weren't they?
,

23 i

A That's rignt. |24
|

Q And there was consideration at that ine of the .

23 .
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g retraining of S&W operators at those plants, was there

not?3

A Not B&W operators--there is no such thing.-3

Q Operators at plants supplied by S&W,
,4

.A Yes.
5

Q What was the. program that was devised at that -

6
. .

.
"

time for the retraining of those operators?.

- A Well, initially it started out to be retraining
3

on the TMI 2 sequence of events on the B&W simulator.
9

Q Was there an entire program set up that would
10

call for simulator training?
11

_

A Yes.1., .

.

t. Q Did it also call for retraining of the operators
13

in the TMI 2 type of scenario?g4.

A Yes.
15

Q Did it also call for oral and written examinations
16

at the ending of that training program?g

A I believe it did.
3

Q Was tha progren in fact carried out?g

A I understand it has been, and it has been
-20 -

.

increased and broadened considerably.

Q Did the operators have to take written examinations?

f
A It is =y understanding they did.,B ; ,

i i

I O We had seme conversation with Str. Skovoholt aheu
'
,

24

this situatien, and what he explained ec us at the time
25

; I -

| | .

|
' '

-
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1 was-that'there is a tremendous pressure that built up

'

2 here because the utilities could not afford to wait for
.

. 3 such a substantial period of tima in keeping these plants

4 closed while these operators were retrained, and that as

5 a resul+:, the determination was made that the operators
~

6 would only take the oral examination i= mediately, and
,

7 that further retraining would be schef__.I.ed as could be

a conveniently accomplished.

9 A That is pcssible. I was not involved in the

to decisions en restart that came out of the bulletins and

11 orders task force, but I knew that Str. Denton raised the.

12 passing s' core for these retraining exams, and I understood

( that had to do with the written--I am probably mistaken.13

14 Mr. Skovholt is in a better position to knew than I am.

15 Q Mr. Mattson, do you favor a national training'

16 program for operators?

17 A Yes. There are some goed aspects to that. I

18 wi11 reserve on a final judgment for the werk of the task'

htAI
19 force. We are going to speak to that, I think maybe not

lA

00 in exactly these terms.

21 Q Do you think some type of unifer=i::ed training
)

22 program is going te be addressed by the lessens learned
.

I

|
!

,I task force?
' :

! .

24 A The need for one, yes. i

!

Q In fact, at the present ti=e, each utility is
25 ,

I' |
!

|
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|

left to its ow;1 responsibility in derreloping trainingt

programs, is it not?
2

C.
under ve=y geme=u yuuance from aay.A

3

Q Right. *Do you think that something like a
4

national program is a real possibility, could be done?'
5

A Yes. I thM de prb.cipal attractiveness to .

6

that is that there are utilities that de a consistently
7

better job at some things than other utilities do, and

it would be useful to take advantage of the pecple who
,

know how to do it better and get everybcdy up to the seme

standard.
11

.

It is a sort of best achievable technology*

f appreach that you can accomplish on a national level that
13-

you can't do with 100 different training organizations.
,

I am taking your werd national to not mean

* * ** *** I* *

is

Q. Nc, but in any event, something like a college

or a schcol that operitors go to from around the country

'and obtain the training on a unifor=i:ed basis such that you

|

| knew or can have reasonable assurance that operators at'

20
,

Rancho Sech have been trained' the same as the operators :at |
21 i

!

CC 2 , for example.
.

|

| A Except you don't want them to all be exactly the ;

23 i
e

j same because every one of them has got a d ' "a -a- - =achine |
24;

,

j and a different control roca, so you still have Oc ! ;
i25 , !

\ j-

'

: :
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1 accomplish the transition frem the central place back to
.

2 the specific place.

t

3 Q As a. matter of fact, that was something else
. .

4 that I wanted to ask you about at some point, and I guess
"

5 this is as good as any.. .

6 Standardization of nuclear--as I unders'tand it,
.

7 there is some four or five different kinds of nuclear

8 power plants at the present time in operation, and beyond

9 that, every plant has unique features about it, particularly ;

10 in terms ~of balance of plant aside from the primary system

11 because there are so =any AE's.

12 A There are no two plants in this country alike.

(
13 Q Do you think that is a goed thing?

,

14 A No.

15 Q Ecw has it come about that ther*. has been so

16 little standardi=ation of nuclear pcwer plants?

17 A The utility industry has not been convinced
0

18 somehcw that,it is in their best interest. The vendfrs

19 have responded fal:1y well over the last few years and

20 have" developed standardi=ed plant cptions that make sense
i
.

21 and could be used. i
!

.

'
22 The response by the utility industry has been

l

03i peer, disappointing, words like that. Even when the-a =-=

e ;

24 | standardi:ed plants for them to buy, they =ake changes t:
!

|
25 ' the standardi:ed designs when they purchase them and submi:

|
,
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'l them.as ostensibly standardized designs, but they ars*

.

2 not really.

3 Q What are the problems with lack of standardization
.

4 in nuclear power plants?

5 A Well, you have to start over in each plant and

6 review is.from the ground uy over and over and over again,

and instead of being able to concentrate rescurces by the~

designer and by the regulator on a particular standardized8

design, you have to spread your resources over half a9

10 dozen designs for a given vender, and ycu don't have
|

| 11 the time and the opportunity to get into as much detail
| ,

12 and have as much understanding about a design.
!

13 Q Has~it also posed problems for I&E in terms'

,

14 of the differences between plants?-

15 A I'm sure it does, in the same sense it does for
|
l

16 license reviewers.

U Q Make it more difficult to carry out the inspeccion

18 and enforcement functien, doesn't it?

19 A Yes.

20 Q coes it also lead to a situation where it is

21 mere difficult to see generic safety problems that may j
.

I

apply to more than ene ylant because ach plant is different?:

23 A It =akes it more difficult to see their solucicns.-
:

24 You can see the pr blens. Conceivine cf the solutions is !

(

25 much nore difficult.
;

! !
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Q Given the fact then that sone of the ' problems
1

with lack of standardization relate to some basic safety
,,

_

type f concerns, why hasn' t it been the position cf the
3.

NRC that they won't grant a license to a utility which
4

does not standardize at least to an acceptable" degree its
5

.

plant esign')
6-

A There has been grewing enthusiasm for that
7

thought over the last couple of years. I have espeused it
3

myself. The reluctance appears to be an unwillingness to
,

interject the government in that free enterprise chcice,g

and lacking concrete, specific examr;1es of why it is counter
13

to safety to have a custom design when you have got 150g

of them either in operation or under construculon already,
13

it is kind of hard to say they are unsafe, thou shalt only
14

e nsider standard designs.
5

seems to be dMficult for de governrent to-

16

make that choice. I have recommended on the last couple
,
.

of supposedly standardi:ed design applicatiens that theyg

be rejected. They weren't standard plants. They shouldn't

be reviewed as standard plants.

i
| ,

Q Were your recc=mendaticns follcwed?
!

A No.
,,
~

,

i Q Eas anycne ever analyzed hcw effective e.he cwc- tn <

rs

. step C? and OL process for licensing really is? What I
,

'
.,

I :-

=ean is dcesn' e issuance of a' construction per::rit and ! |
2 '

.

i |
*

!,

|
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1 ccmpliance by the uti.t.ity and following up the actually
,

2 built plant virtually mandate issuance of an operating

3 license?-

4 A Yes, it dcas.
.

5 g . What is the function of the OL review as a
-

.

6 separate component from the CP rev'iew? Everybody knows

7 the utility is geing to get the OL, don't they?

8 A That is not the function of the review. The

9 function of the review is to escertain that the design

10 is up to snuff. whatever it was, and you :nake. the changes

11 that are required to =eet the regulations.

12 Q Is it true that at the OL stage the hearings.

\
13 that are. held only concern the intervenors' ebjections

14 and they don't give any de novo censideration of the scre
*

is detailed NSAR that is submitted?

16 A That is what the Atomic Energy Act says, yes.

17 0 Is that do you think a proper approach to the

18 question of evaluating the FSAR which as I understand it

.

19 is much =cre detailed than the PSAR?

20 A If you are going ec have a two-step licensing !
t

- i

21 process, it =akes sense. That doesn': =ake sensa today. i
!

f22 It ought to be a ene-step licensing process. There
i

, i

23i cught to be frc:en designs. They ought to be standardized.
, ! .

i i ij

| 24 | They ought to review them at final design stage. It is |
|

1
,

25| nec qute the same detail as the TcAR. It has clearly goc

i
i
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restraint of trade difficulties with it, but it is
1

.!
clearly a scivable problem if there are going to be more-2

. nuclear pcwer plants. The aciency said that two years
.

3

runnin? in proposed legislation. -

4

Q I wasn't aware of that. There was proposed
3

.

leg Sla. on M years ago?
6

A Yes. The last two sessions of Congress have
.,

had licensing reform legislation by the car *er M. ministration
3

largely drafted by the NRC which said essentially that.g

Q Something clse I wanted to ask you abcut, teo,
to

you are' undoubtedly familiar with WASE 1400, otherwise
11

.

kncwn as the Rasmussen Report.
13

Are you aware that WASE 1400 stated that too
13

,

much emphasis was being placed on large break LOCA analysis
14

and that it really is necessary te lock at more small break
15

analysis?
16

A Yes.
1

Q one thing that has ccme to our attention, for
1g

exa=ple, in connection with the hydrogen w.astion is the
19

low capacity of hydrogen recombiners to deal with large
.,,0

i

i amounts of hydrogen in the centainment building, j
.,1

For example, it is my understanding that the f
,,,,

'

reasen that icw capacity was censidered sufficient is tha:
.,3

|
. .

iit was always anticipated there would be large break CCA's ,

,,;
|*

*
,

which would generate not that much hydrogen in the containme..--

3
| \

;

f
,
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~

.

.

building, and the recc=biners would have the capacity to
~t.

deal with that. .

y

Is that right?
3

A. No.4
~

Q Why wasn' t it censidered that the raccmbiners -

3
'

wculd not have the capacity to deal with large amounts of .

. 6

hydrogen in-the containment building?;

A 3ecause it was concluded that protection that
3

was provided for the core, that is, the alternative cooling
9

mechanisms for the cere, were sufficient to prevent the
to

.

generation of hydrogen--small break, large break, any break.
11

Q So there wouldn' t be. any hydrogen in the
12

cen'af,mant. building?
13,

A very small amounts generated during the less
14 i

of ecolant accident.is

Q Whether this is a small break at large break?
16

A That's right. Small breaks are even better than
1

large breaks. They still are.
la

Q Except under the TM 2 situation?
tg

A Except where you turn off the emergency core coolingg

system, and then there isn't any protection,
3

i

Q Did 3&W supply to NRR on March 29, 1979 the day ;
,

'

,

af ter the accident, an analysis of the hydrogen /cKygen

:
sicuation?3;

A At MI 2 post-accident? !

3
!
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1 Q .Yes, or during accident, if you will.

. '

2 A You mean as part of the accident nanagement

3 thing?
.

4 Q Exactly; work they had done on'the situation

5 at TMI 2 that would relate to the hydrogen / oxygen problem.

6 A Submit in writing? -
-

.

7 Q Yes. In other words, transmitted in some fashion

8 to someone in-NRR.
.

9 A No, not that I saw.

10 Q You were in charge of a team that was working

it on the hydrogen / oxygen problem, were you ne!?

12 A Yes.

( 13 Q And the members cf your team were getting their
,

:

14 information frem a number of sources, weren't they?-

15 A Yes.

16 Q Do you know whether or not any members of your

17 team contacted 3&W in that regard?'
|t

13 A ch, yes. We were on the phene with S&W quite

19 a lot on Thursday.

20 Q Did they_ supply anything in writing relating :o
I

t-

21 hydrogen / oxygen calculations to your team? i ,

1
e

: A Cn Thursday?
.

:: Q Yes.

0; A No, not to =y knowledge. -

: .

23 Q Did they on Friday?
.

:
1
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1 A Not to my kncwledge.

.,

Q Or Saturday or Sunday?-

'

3 A Not to my' knowledge.

4 Q Okay.

5 A Maybe late Sunday or early Monday is when the

6 thing started to get a little more formal from B&W; by
-

I that time I had left Washington, so I am not sure quite

8 what might have been provided. I have never seen anyting
.

9 in writing frcm B&W.

10 Q Cn March 30th or 31st, did you provide any

11 specific data or information to the NRC Cc=missioners

12 relating to the hydrogen /cxygen problem?

13 A On the 31st I did.
. .

14 Q Do you have that data written down anywhere that

is we can take a look at it?

16 A No..

17 0 Was it just done verbally?

18 A Well, let =e shcw you what I have given to you

19 already and you tell me whether you want more. This is a

E
20 questien that was asked on April 26th M Chairman 'endrie.d

,

e

21 2a took some time to get answered, and you remember ,

i

22 there were seme harsh words back and forth. i

i

! ThisisquestionaccanNurgeral4, provide03

;

24 ! definitive analysis on the hydrogen bubble problem that
t

!
I

| 25| cecurred at nt . There is a short answer. It says c:her '

! ,

l i
-

i ' Acme Reporting Company
|
,

_ - _ - _ - _ _ - - . _ . _ .



. _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _

.

... ..
.

-.
. . . . . . ,.-

g
.

. . .

178

1 than what.we did at the-time of the accident, we haven't
n done much =cre, but here is everything we have.-*

1 a.'
3 Enclosure is 4het st -I bv Tom Murlev of theier

(4.1mk Thk
4 involvement in the bubble thing--what did we know then,.

A
3 know now, who did we talk to, and what did they tell us,

.

6 and there are a couple of attachments to his enclosure l'.

I Enclosure 2 is a set of handwritten notes and

8 some typewritten notes that I compiled f cm my filas f cmj

9 Bob Tedesco's files, from the file cabinet.at the

to Command Center at Three Mile Island, and from the records
I. <ds . s r.a~Md

:: r - :^.1312-11 from the Incidence Response Center,th t
84

@ @ Warren Minners)''- '' **''' ' 5: Vic Stallo, Darrel1,, w
A

\ 13 Eisenhut,-and whoever, and they are in chronological order,

14 and it says who sr.id what to whom, when, when they wrote
i

15 it down, and the other thing that is of interest is the
0

16 transcript from Saturday, the 31st, of the Commission
'

17 =eeting, which Professor Pigford referred to I think when
Zua*

he was questioning =e in my testimony on se 1su, and it ists

19 an unfortunate transcript because it has got a lot of

20 garbles in it. There is a lot of it that was lost, but j.

|
21 * that was the principal con:=unication between the staff and ,

.

22 the Cem=ission on the a:cpicsion potential of the hydrogen
|

!,

03 bubble prior to che information being =ade public and the'
|,

24 ensuing difficulty. !
!

| ; i
-

!

} Q I believe ycu stated that this documentauion that !
,

| 25
:

! !

i '

|
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t you have been referring to,.which is about three, "our

inches in' thickness, was transmitted to the Presidential
2

Commission?3

A Yes.4

'

Q It is my recollection from talking to Professor
5

Pigford that his problem is that he is not sure in all of
6 ,

this stack of information exactly which data was relied-

upcn to communicate to the Commissioners your task force's
a

conclusions relating to the orfgen/ hydrogen problem, and3

specifically I wender if it is possible to recenstructto

what data was used to ecma to the cceputation as to the
it

orfgen generatien rate and what that conclusien was
12

A Yes. Let me pause for a minute.
13-

,

Q Surely.
14

(The witness reviewed a docu=ent, and a
15

Sc ss on was held o d de record.)
16

MR. KANE: Back cn the record.g

BY MR. KANE:g

Q Mr. Mattsen, before ve took the break, what weg

were discussing was the request by at least one of the
3

.

Presidential Cc=missioners, Themas Pigford, that you be
3

called upon to designate the specific ecmputatiens used by
3

i . v.our team during che ti=e of the CC 2 accident to c==e i
3,

up with an erfgen generation rate in cennection with the !y-
i,
'

I hydrogen /orfgen problem, and to specifically give the
3

t . .
' I
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nu=bers that were utilized in that regard.
t

During the break you have had an opportunity,
.

to leck over sc=e materials and notes that you have. Have
3

!

you been able to identify the specific numbers used by
4

your team in ccming to a computatien on orfgen generation
3

'****'
6

-

:

A Yes. First of all, let me'str.sighten the record
.,

cut on a'ecuple of things. I didn' t head a team deiny
a

calculations. I was either in charge or in a deputy position
9

<hm%R-&of the 3RR involvement in the Incidence' Response Center,
g

A d
on the day of interest for the hyd:cgen e::plesion questien,

11 p

that is, Friday night, late, the 10th, and all day
12

.

Saturday,'the 31st.\ 13

In that capacity, I was responsible for the
14

hydrogen bubble and for a number of other thingsu
associated wM de NRR involvement in de N accident.

16

The point I want to make is the hyd:cgen bubble
g ,

was just part of it. What I did in the discharge of this
g

'

i

responsibility was to ask two groups of people to lock at |g
| the question of the hydrogen ecmbustion potential for the,y,

- ,

i

| ,

hyd:cgen that was in the reactor coolant system.
,

That questien was asked of me at about 2 o'cloch
,,

a.m., Saturday the 31st of March. It had been asked cf
I

! cthers in the Respense Center abou four hcurs earlier,
. , ,

;.,

,

and various questions had been add:sssed and seme preliminary

I
t

!
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t
work was started before the question was asked of me at

2 2 o'cleck in the =crning. -

3 That early Saturday =crning all we succeeded I

in turning on in.the way or technical problem solving was
4

*

4.

5 to ask B&W to calculate the explosive force of p stoichiemet::i
.

6 mixture of hydrogen and oxygen in the reactor coolant .

.

7 system.

That is a very conservative first question to3

ask, but people wanted to bound K the problem. 3&W was
9

asked that question scmetime in the course of the morning,to

early Saturday morning. I am not sure when. I left at
11

12 3 o'cicek in the morning. They answered at 5:30 that*

morning, and said that the result of a stoichiometric
i 13

mixture exploding in the reactor coolant system, if it
14

was 1,000 cubic feet at 1,000 PSI and 280 degrees Farenheit,
15

would be a pressure in the reacter coolant system ofis
.

14,000 PSI.7,

'

When I returned that morning at 9 o'cicek, I
'

18

obtained briefings from the people who had worked earlier
19

en a number of problems, including this ene, and by 10:30,
.,,0

| had a conversatien with the Chai m where he rs-e.phasized :. , ,
--

i ;

Ithe importance of obtaining an answer te this question in
'

l3
!

I a ~' ely way. -

3 ,

:

There was no answer when I c.1me back te vork that3

=crning. I turned en two grcups of pecple at that point. |3
!

I
s
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The first group was headed by achert Tedesco, assistant
1

director for reartor safety in -he Division of Systers
2

Safety. He werkad with his own staff; a Mr. Shapakar*,3

Mr. Butler, Mr. M111 stead; and they in turn worked with
4

.

the Knolls Atomic Power Laboratory, and Knolls did some
5

caluolations of the rats of generation of oxygen by
6

,

radiolysis in the TMI 2 environment, and the stafd~did

some caluclations. -

a

I will tell you a little bit about what these
9

.

numbers were, but I would rather do it in chronological
10

sequecce.
.31

Q Please.
13

A The work of M111 stead, Buttler and Shapakat*and
,

13 1
,

Tedesco I.s chronicled in a July 9, 1979 memorandum to =e
14

whi:h I asked them to write, and I passed on to Mr4 Gorenson i

115

'
* * 0 Y '*

16
-

,

meno of what they calculated, by what methcds, w'he ,- ,

1_ |
1

in additice to another memo I supplied on July 2nd, written
g

by these same people--I'm sorry. I fid not supply it on
g,,

July 2nd. The Chai-=n did.: It is probably worth getting

that straight. on the recordi so let =e find it.i

Q Was that chair =an Hendria? ,
_

i,-

A Yes. Chai.. an Hendrie supplied ec Mr. Teilney en i
',a

July 5th, 1979 another =ecorandum, :his one signed by i
*

24
g

Mr. Butis: dated April 25th, which has goed su==r.ry ,

25
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information on the radio'_ysis calculations supplied by
t.

the staff, so between this April 25th =e=crandum from
2

Butler and the July 9 memorandum M111 stead, there is
3

A+
a good explanation of what the staff did and $ t they ,

4

brelied upon KAPL, to supply #on the hyd:cgen combustion
5 A A

question on the 31st, and then subsequently on the first. ~

~
6

Sm.wl
The second group of people I turned to was -Sei-

Levine, Tem Murley, and Sch Budnit: frem the NRC office
3

of Research, who in turn went to other people for analysis
9

of the hydrogen ecmbustien questien.to

They went principally to a Mr. 3cb Rit==an at
11

SAI. I cm' t say what SAI stands for--Systems Analysis ,
13

Incorporated, and to the Idaho National Engineering
13

i

Laborato$:7 These were the two sources that reported to
14

me that they had censulted on this subject.
15

I subsequently have learned some months after
16

LE.5)
the accident they(Aalso censulted with the 3 cokhaven

1

National Laboratory.
13

Q okav.
19

-

L
A New what thav obtained frem 3 cokhaven, Rit: man,

| -

00 g
-

.

s qu he well s r arized in written =escranda b ;,

21 i
.

the stuff that we supplied in respense to that question |.,,,

i
~

,
before I talked ibc :t in earlier. It is buried,but ycu!

.

can find it. It is in succinct su:=ar r f ashicn. ',-

24 .

It is mid-ec :ing, the 31su of March. I have !

|
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! turned on those two principal people, Tedesco and Ievine.

2 At 1:10 p.m. Saturday afternoon I got my first answer

3 back. Prior to 1:10 p.m. Saturday, I did not know the

4 answer to that question. I am not an expert in that field,
.

3 and I attempted no calculations of my own.-

8 others had. The staff had not other than the

7 ones I had turned on.

8 Q You say others had. Which others?

9 A I am not ecmpletely certain. I have tried to

10 research the transcript of telephone conversations and

11 Ccmission meetings to ascertain who the others were. I

12 am not completely satisfied that I kncv.

\

13 The Chairman had done csiculations of his own
,

14 Friday night. and he told me that when he called to ask

15 the question at 2 o' clock in the morning, Sa.*.urday norning.

.16 Ee caid he had done calculations. He was concerned with

17 the answers.

18 The Comissicn transcript of late morning

19 Saturday morning allude c 10 percent oxygen. M(p'

00 Comissioner Gilinsky refers to that cumber. I have j
.

'
01 never heard that nurber before.

| 22 Q Did Chair =an Hendrie tell you where he had gotten i
i *

'
23; the data to do the computations he said he had done?

'

|
24 A No.

05 , Q Did he tell you what the ccmputations were, I

i

h
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mean the n 5ers7g

A No. He said he was calculating the rate of,
~

ud
3 radiolysis K the generation of orfgen and if it were

staying in solution, that is, it was not recombining with
4

the hydrogen, then he was concerned that it could be
3

rapidly accumulating, potentially leading to a combustible
-

6
,

mixture..

I said I didn't knew. It was a good question.
8

I would have to ask seme others.
3

At 1:10 p.m. I got the first answer to the
10

bd,

question I asked, and the answer came from % Levine. Het1

t ld =e that he had spoken to Bob Riteman of SAI who was
12

t en esththg dat ders was 2 to 3 percent orfgen then.

13
.

present in the hydrogen bubble. He thought it could be
14

10 times higher than that, but he didn't believe it. Heis
.

o gnha W.d h reached 8 to 9 percent
16

orfgen, and it wouldn't detonate until it was higher than
1 .

,

IS to 9 percent by a factor of 2 or 3. That information isg
,

contained in my notes.g
, i

Levine had also talked to Sid Cohen of INIL. !
1

'Y-
i
r

,
Cohen's s atement was there would be 5 percen erfgen in

I
,

four to five days, that 900 degrees Farenheit was required

for spentanecus detonation in a we environ =ent, and i:
,I

,

,
would be expected to burn before it exploded.

5 |i
At 2:06 that afternocn, Tedesco indicated cha:i

;

I
*
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he ha talked to Westinghcuse and to KAPL. They had not
t

.

done calculations by that time, but they had some,,
-

49"a.W.'m,

| 'd " %ue answers. "'he notes indicate that Westinghouse3,

'

believejs'dthat the oxygen would stay in solution, and at4
5

the icw temperatures that were then present in the reactor
f5-

coolant system, the recombination of hydrogen and oxygen
~

.6
.

was not likely..
.

!

KAPL's initial response was that they could not I
8

preclude free exygen in the bubble at that time. The
9

oxygen / hydrogen generated by radiclysis would not be
10

li ely to recembine if there was boiling in the core.
11

My n tes indicate Tedesco gave me that
12

'

i n o m tion shortly after he received it from Westinghouse
13

and KAPL, so at 2 o' clock Saturday afternoon, I had ang

estimate that there was oxygen being generated frem four
15

apendent sources, all wid 6.cn credendals b thh
te

field. The estimate of how much oxygen varied, but allg

iest ~=_tes said that there was considerable ti=e, a mat:sr *

18 1
.
I

of several days, before there was a potential combustible |19
|

mixture in the reactor ecclant system. I
00 !

I
i

2 Cn that basis of thatinformation, what did vcu i i
*

21 I
*

,

i

ree.crt to the NRC Ccmmissioners? |.
*

i

i A .y sencicque will take you right ^:.hrcug'' '- )
'' -

,,3 I.

is interesting to ncfte that at 2 c'cicek Chair =an Hendrie :

and .v.r. Case were in a Saturdav afterncon eress conference.*
25 ,

'

i
!
i
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1 They had not received this informatica fro =a pri:: te

2 that press conference. They did not address this questica

3 in any detail in a press confersnes.

4 At 3:27 that afternoon, there was a recorded

5 Commission meeting in the Incident Response Center or
j

~

6 nearby of all five. Commissioners. This is the garbled
j,

7 Commission meeting I told you earlier that the tape was a

a peor tape and there is much of the quantitative information

9 that is missing.

10 I do recall discussing the nurbers I had received

11 from DEL and Rit==an through Ievine and telling the

12 Cc mtissien of the qualitative information supplied by

s

13 Westinghoisse and TAPL.

14 The bettem line of that con'rersation that is

15 in the transcript was that there were severn1 days

16 required to reach the fla: mability Iimit, although there

17 war oxygen being generated, and I eg ressed ccnfidence

IS that we were not undernsti=ating the reactor cocient system

19 explosion potential, that is, the estirate of two to three

03 days before rsaching the fla=mability limit was a f

I l

21 conservative estisats. l
!.

1,

22 Said another way, we told them it wecid be at i

A23 i teast tha Icnje .
I

-

'

24 At 4 o'cicek that afterncon after the Comissica
t
'

i |

| 25 =eeting, I talked to Tedesco who had just talked to KAPL
'

'

!

!
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and received the first quantitative infor=ation f cm KAPL.
g

Ee had also been in conversation with a Mr. Irv Pinkel
2

of NASA. The =an he talked to at TAPL was Ernie Vernes.
3

KAPL had agreed that a conservative estimate
4

of the hydrogen and orfgen generation rate by radiolysis
3

calculated by the staff on Friday and Saturday of 29 to ,?9 -

6 %4 %-

about 13 cubic feet of -

cubic feet per day was acceptable,A7
A.

orfgen per day.
3

KAPL agreed that the hydrogen /crfgen concentration
9

was new approaching flammability. This is Saturday
g

a terncen at 4 c'cicch. That is, there was atent 5 peretnt
11

& r. W& %. ele.miwe friction of orfgen acd 4.7 meee-eeel f tetion of stear
12

in hydrogen bubble.'
'

13
.

They didn't suspect we would reach a c.etenation
g

limit at those generatien fates for ten days to two weeks
g

in the future. .

16

My notes indicate Tedesco's statement to me en
g.

the basis of what KAPL told him, that the orfgean probably
g

won't recembine under the conditions in the TMI reactorg

ecciant system. It will stay free. There migh*: he some
.,y

i

recembination due to ga=ma flux, and their escimate of the {
3

consequences of ccmbustien were 20 percent ever pressure
,,

in the reactor ecolant system if burned at fla==abilicy ,

i3 i
J.

limit, but they added that they had run a nu=ber of !l
1.

. , ,
! m i-

-

e:eperi=ents in closed centainers wich steam crfgenfhydrogen
,

y

f i
I .

I *

Aema R am e rtin e Cemeenv ,

'
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mixtures, and they had never seen spentanecus ig::itiont

at the 5 percent exygen concentration.
2

This is aft:er the ccmdssion meetings. I do
3

'

not recall passing this information to the commission. I
4

viewed it as confirmatory of what we had been saying to
5

them about an hour earl.ier, that is, there were several -

6

days befdre we had a problem. The KAPL numbers were a.

bit more negative than the Rit~an and INEL numbers that
a

,

I had received f cm Levine, but they were very positive
9

on the no spontaneous ccmbustion question.
to

Based on that infor=ation, we teck ne further
11

action on the bubble that evening. At 6 o' clock, there
12

'

are scme notes from Tedesco where KAEL and he talked again.
13

They talked about some new nu=ber ased on the =ost
g

recent measurements of the si:e of the bubble, 880 cubic
15

1

feet at 875 PSI.
16

Tlie results of their calculations were 5.8 percent
1-

Molf mle, be.b
M fraction of oxygen, and a 4.3 percent meen,. of steam,

g3

"Ud "OcO# iUT tU th" f1 hi1itY 1i*it Cur 7' th"t th*Y
19

had sent by telephone at 4 o' clock that afterncen, the was
3,

|right at the burn threshold, but acain KAPL's advice was
.,1

!~

theyhadneverseenspentanecusignitionattheflammabilityj
3 t

! limit, tha ,being =uch icwer than the de:cnatien limit.
3

! At 6:45, ny notes indicate a call f c= vince
3 CW
.

Ncenau who is branch chief in the Civision of .4. 1 a
3

i

|
~ Acme Recortine Comocny
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L Reactors in charge of engineering analysis. He would be

2 the expert en what the explosion, it if were to occur, would

3 do to the reactor ecolant system. He had been in touch
*

4 with a consultant by the name of Merriman who also did a

5 stoichiometric burn calculation which yielded a 20,000 PSI

Q.

6 overpressure reactor -w coolant system. -

7 Noonan also had been bac.k in touch with MW

8 who had accounted for the effect of water vapor on the
.

9 explosiMon, and t!iat had decreased the overpressure to

to 7,850 PSI. It is not an overpressure, a total pressure,

11 and accounting for the effect of an enriched hyd:cgen

12 environment, they were able to reduce the total pressure

13 .to 3,000 to 4,000 PSI.

14 That was fairly positive news. We know that the

15 primary coolant system of PWR can take pressures, dynamic

16 pressures in the range of 3,000 to 4,000 PSI as s result
, i
| .

17 of ATWE analyses that had been done.

18 Noenan said that his estimate of the failure ,
i
I/of. the bolts in :the reacter coclant.. system, the pressure'

19

|
20 vessel head would occur at about 12,']00 PSI--I'm sorrr-- '

,

'O' O - -

21 11,000 FSI. and C take 12,000 PSI to fail che head !

22 itself.
I didn't knew it at the time, but there was--

23 eW
and it is chvious in notas I got -me the Incidence Respense

24 -

Canrer pf a conversatien with Jim Taylor Of 3&N at
25}

A

!.
I Acme Reporting Compony
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1 11 o' clock Saturday night saying they felt that

2 recombination was taking place, there was no orfgen being
,

3 generated. That info:mation did not get to me.

M
4 At 11:30 I had a conversation with geC Levine

5 who updated the INEL estimate. They were new estimating.

:
6 2 percent oxygen.in reactor coolant system, but there was

,

7 'an anomaly. They were ,saying it was being generated at

8 1 perce'nt a day, and given we were three days into the

9 accident, that number didn' t cc= port.
'

10 They were using data f cm the Cooper Nuclear
:

| 11 Station startup test, which is a boiling water reactor,

12 scaled it to the TMI 2 decay power level, estimated 12
'

-

13 days to reach a 6 percent oxygen level, again inconsistent

14 with the 1 percent per day.

15 Ritzman was reported to be working with
*

16 Avco at that point with no further info _ ation from him.
' -th.+

17 I ought to go back z.nd note mes Tedesco said

| 18 he talked with Irv Pinkel of 3ASA. I can' t figure out what

19 NASA. told him. It isn't in his notes, and no one seems to

00| recall what NASA's role was. The name 15 =enticned but in ,

i

| |

| 21 no specific environment.
,

22 , I left work Sunday e.orning at 3:00 a.-.., returned |
|

03 - at 9 c'cicck. I hid a meeting with Lavine, 3cdnit:. Murls' , .,
-

7% A. !

24 and out of the meeting were Cer=issioner: Eendr.h Gilinsky
3

05|
and Kennedy.- It was at aheut 9 o'cicek hat =crning. The |!

!

i :

t Acma Recortina Commany
.
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1

purpose was to sach an NRC. 3dthesda staff judgment
g

'

on the hydr gen explosion potential.
2

Everyone in the meeting cautioned that there
.

3

was a lot of information ecming from a lot of experts,
4

and it didn't all agree, they didn't all agree with one
3

~

another, but h the Chairman and I were leaving for the .- -
6 4 **

site. It was our best opportunity to give advice to
7

centon and Stallo at the site, and the President was due
3

to arrive there in.two hours.
9

Recognizing the uncertainties in what we hadgg

heard, we agreed upon the foI1cwing nu=hers. Murley has
it

"

recorded them slightly different than =e in his note to
12

the file. I will read them both.
13>

.

We agreed en the basis of talking to the
14

experts that I have described that 5 percent exygen was
15

a rea stic n-Wty 1N t; M percent erfgen was a
is

realistic detenation limit, that there cculd be no

spentanecus cedusden belcw 900 degrees Farenheh, dat
13

the erfgen production rate was apprcximately 1 percent perg

day, and that the present oxygen concentration in the
._

,
bubble was 5 percent.

IMurley says we agreed en the three 14 * ts -- ;,,
i |

[ 5 percent for fla-mabilicy, 11 percent fer decenacien, I

GQ |'

| and19 cercen for cc=bustien, and for the hwa of =e, I as i 1

1 24 : |
"

;

I

! not sure what these three things =ean. |
'

^0 t=

!i
t 1

A. ' 3 . . 4 . .-(* . . ...

'
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:

I knew what the two limits mean. I dor.'t know
1 ,

whatthethreemean/. Tem will have to answer that question.
2

Q Tom being again?
3

A Dr.'Murley The Chairman and I left for the.

4

site. We passed this information to Mr. Denton and
3

. ..

' W. Ste11o. Mr. Denten summarized it for the President.
6 .

in his briefing at about 11:00 a.m. that morning. Mr. .

7

Stall 's initial reaction upon hearing the information was
3

that it was wrong, and that we had miscalculated the
,

radiclysis . rate, and dat in any event, the oxygen
to

generated by radiolysis would raccmbine. He was convinced
11 h

it.would. % cculdn't prove it, didn't have an expert to

back him, but he knew we were wrong. -

g

Q What was Commissioner Eendrie's reaction?
4

A He was not involved in most of that briefing.
3

** * * I * ** '

16

finished about noon. .t. Stallo and I returned tc the
g

Cce=and Center at the observaticn sits ac: css from the .

g

:sactor . - He got on a :*hene with General Electric and the
19

~

3ettis Lahcratory. : got back en the phone with the yeeple ,

3 ,

in 30thesdn, told them we hasa to have a bectar answer ,

21 i,

on :scombination;by 3 o'cicek that afternec:, ss the record ,
,

,,
1-

I notes indicats. all but a frw of the experts had ag: sed |
'

W c. ewe.\du tko:k h Wu M |
.

to h net oxygen generation, and by the ext =crnin , (

24 , A i l
li
''

thav had all agreed.
-

3 t

! a,. s . . . : - ,. < . . .

I
- - -.
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Now the s;,ecific role of 7APL in that is |.

i

confused. They say it one way. We say it another tay.
2

I tend to rely Ipon what Mr. M111 stead and others recall
3

they understood KAPL to say.
4.

I pointf/ it eut because KAPL says it slightly3
~

di feraittly in' their documentation of what indormation
6.

they . supplied, and rembody other than me will have to.

resolve those differences if they are i=portant.
S

Those ars the numbers we relied upon. The
9

documents I have described in the course of the chrono 1cgy
to

'

say how the people calculated those n"+ers, and I diink
11

that should answer the question.
12

0 Okay. I do have one other question. At what
13 .

p int uring that entire process did you recomend
14

""*"""Di*"I
5

A Net at all W ough,dat process; I recomended
16

no evacuation on the basis of the explosion potential of

the hydrogen in the reactor coolant system. I wasn't
g

convinced we had a problem.
g

We recommended to the Commission they had days
.

before they had to nake up their minds. It get a little ;
.,1 ,.

more negative Sunday norning. For scme reason,my six f,
I '-

hours off changed it from 2 to 3 days until it was f1= :able

I to 1: was fla== table now, but it didn't change the story i

24 | i
. .

j that we still had =any days until detona ion and there had i
25 , -

.

h

I

i -

... . . . . . . . . .. ..
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.

cever been any observed spentaneous combuction at the'

'1

'

flammability limit, so my advice consistantly throughout
2

the concern-over .the hydrogen certhustion potential was !3

to not evacuate.
4

eM'$ \
TherewereCommissiong,nottheCommission,but5

individual Commissioners who were concerned with the need - |*

6

to evacuate, but our advice to .them was to not be
'

.

i
'

concerned with evacuation because of the hydrogen explosion ;g

i

potential.
9

Q In fact, at scme point during the accident youg
|

did reccmmend evacuatien, didn't you?
11

.

A On Friday morning, the 30th.
12

Q What was the basis for that reccmmandation?
13

.

A Two bases--there had been observed that morningg

a 1200 milli-R plume reportedly caused by occasicnal
13

vent g rom t a von sa er n a waste gas system, a
16

i

header between the makeup tank and the waste gas decayg

tank caused by the transfer of gases from the makeup tankis

to the waste gas decay tank, said transfar having to occur
9

periodically in order to maintain the makeup system, the
3

.
venting occurring because ed a relief valve that was popping

at a pressure icwer than its design pressure, that is, f, , ,

i
-

,

I '

| 30 ?s: instead of 100 PSI.
,

The waste gas decay tank capacity was d' 'nishing.I

: was'tcid, as were the rest of tha tecple in the Incidenc
05 j

-

i ;
1

!- ;
|
'

' Acma 2aeortina Commenv
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g Response Center in Bethesda, that was one and one halfg

2 hours of gas decay tank capacity left, at which point the

discharge from the vent header would beccme continuous. ;3
\*

Had it beccme continuous, it would have beer
4

w< m hLJ '

a sizable increase in the.1200 MR plume, that there was5 A
A. .

^

no alternative)because of that diminishing waste gas6

decay storage capacity) to depressuri=ing the primarf.

coolant system and attempting to use the decay heat removal
3

system.
9

We believed at that time, and no cne has shewn
to

mM M hve$ syk
us co he wrong to date, that -eiwa, decay would have

it A A
- une vered the core by causing the, or that depressurization

12

would have uncovered the core by causing the bubble to
13

. i

expand, and the core would have been severely damaged, with i
34

the significant possibility of melting it down.
15

Faced wm these two alternadves, I reco mended
16

that they take advantage of the hour and a half they hadg

ef re they were about to turn off the ecoling of :he core.
18

Q Why was deprescurization at that point ag

necessarv steo?
20 :

* -

A The licensee saad that there was no alternative -

21 1
i

to depressuri:ing if they were unable to keep the makeup !,

i ,

,' i
! system running because they in essence had to open 1: to '

|
'

|

,

the atmosphere when they lost their waste gas storag
, ,

i 1;
'

! capacity. |"5 ! i.

i i

i

. . ..
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Now when I said the licenses said, you have to
1

recognize that I was receiving that infor=ation through a '

2

telephone link that involved passi5g infor=atien through
3

three or four or five, maybe even a half a doz'en different
4

people before it reached me, and you in your Com=ission.

5 kM
have testi=ony that says & information that I relied .

6 ..

A

upon and that the rest of the people in the Incident Responsey
Center relied upon was not good infor=ation.

3 y
What turned out was that in an hour and a half,

3

they had fcund a way to control the makeup syste= withoutg

causing a centinuous release, even in view of th a fact
11

that they had di"dnished storage capacity for waste gas,g
i

and the way they did that was to icwer the water level in
13

1

the makedo tank.
14 -

They may have known that all along, and our
15

understanding that they were going to continuous
16

: elease may have been faulty. If I understand theg

testi=cny tha has been given to your Oc==ission by the
3

operators, that is probably the case. I didn't hear theg

testi=cny. I read it in the newspaper.g

Q Curing a prier appearance that you did make ;
.,1

.i
.

before the President's cc 'ssion, Mr. Mattson, it was j
.,,,

i
~

suggested by Cec =issioner Pigford tha: the liRC cculd have |
!

adequately analyred the c:qgen generaticn quescien using
3 .

j

3| data alre4dy available to the NRC, and specifically data |
i

l

Acme Reporting Company !i '
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t from ordinary conditiens in ope:ating boiling water reactors

2 and pressuri:ed water reactors regarding net oxygen
1

3 production from radiolysis.

Have you had any opportunity to confirm if that -

4

is strue?3
;

'' '

A That is probably true.6

Q Why wasn't that' kind of data available or brought.

to the surface in the course of this chronology you have
s

just given us of the hyd:cgen/ oxygen treatnant? I

9

A Crisis.g
|

Q Crisis? It st= ply wasn' t realized that was
11

available?
12

A A failure to use the information that shouldg3

have been standard, and I can only explain that because of
14

** * ** *

15

aca 1 t at I said dat N used de data from
16

the Cooper boiling water reactor startup test to get itsg

oxygen generation rate by radiolysis. Why INIL didn'tg

realize the way they defeat that oxygen gsnaration isg

.

by putting hydrogen overpressure on boiling water reacecrs
3

i
I don't know. -

21

You recall-I turned to Mr. Tedesco for the,,
, | ,

staff calculations, one of the staff's leading experts ! ;

- 23 : Ii

_

on boiling wate: reactors, who turned to people in hisi .

!

|. I
Centainment Systems 3:anch who understand these things alsc. ;

- 3 -

ii
a !

! !

Acnue Reporting Commeny
r
|

, , . - . . - - , - -



__

l

* ' f . _ f. .b. __ _
_ __

. ..

.. ,

199

The staff's familiarity with that infor=ation 3
g

1from boiling water reactor routine operations was
2

either insufficient or the staff because of the crisis
3

failed to extend'that knowledge to the unique situation .

4

at Three Mile Island. The answer lies in there somewhere,
5

.

and I am not certain I can; attribute it.
6

I had no personal knowledge of how you control.
,

radiolysis in a boiling wauer reactor. If that is a fault,
3

so be it. That- is not an aspect of reactor operations
9

with which I was familiar.g

Q Do you know if you had used this data that was
gg

otherwise available within the NRC itself whether or note
( the results would have come out with more oxygen being

13

generated than could actually have been the case at TMI 2?g
| A hybe we are not communicating. Had we used

15

what Professor Pigford suggests, we would have said whatg

! we eventually said--there was no oxygen being generated. |g

Q I see. You come to the conclusion which ing

fact--g

A Which we eventually came to after there had been) ,.*m .
,

!

unfortunately sisinfor=ation put on the street, and a '.
j.n ! I

fair amount of panic ensuing from thau nisinfo ation.-
.

.

| Q ,I would like to go back to the question to wha:
g

'

extent has the NRC requested 3&W to do analyses cen.erning
3 .

aspects of the T 2 ::ansient? Eas there been any of that,!
,3 .

l |
|'

A,ma S . ..*i . (".-.,
.

.
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1 or has that all been NRC generated and carried cut?

2 A We have required B&W to benchmark their computer

3 code, CRAFT, against the information plots and data frem
.

,

4 the T.u 2 sequence.

3 Q Have those results been made available to
.

.. .

6 .-the NRC7
.

7 A Yes, they were a condition of the restart of the

8 B&W plan -

9 Q Dces the NRC independently verify those results?

10 A Yes. -

11 Q By using the same code?

L2 A No-by using the code RELAP at Idaho.
i

13 Q - I see. That was done as part of the'startup

14 procedure again f cm S&W plants?

15 A Some of that information was available in that
.

16 ti=eframe. Whether all of it was I am not certain.

17 Dr. Ross would be the one who would know the answer to

18 that question.
.

19 Q Denny Ross? .

*|- -

A res.
|

21 Q I am curious on the questien of the lessons
|

22 learned plan, thers was a minority view relating to

23 recombiner capability for post-accident containment hyd: gen!.
|

!
1

!

24 Cent:C1.

| 25 ! If I undersi:and the situatien, there are 46
, .

f
n.....e.- e......* s . ..
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cperating plants that currently do not have a recombiner
t

.

capability, and instead have cpted to in the past handle2

the hydrogen problem and containment via venting, and the'

3

minority view in connecticn with lessons learned is that
'

4

those 46 plants should be required to.have a reccabiner
3

. .

'

6 capability. .

,

'

Why is that a minority view of the lessons-
;

learned rather than a majority view?
3,

There were only four of us that felt that way)outA
9

of 22.to .

Q You were one of them?tg

A Yes, and we felt it sincerely enough that we
12

wanted to push it forward as a minority view. There were
13

other recommendations of the task force that were not
14

unanimous and many that had less or had mere than four
15

dissenting votes. We only required two thirds majority |
-

16
9 !

-

Ito pass a recerstendation, but they were not seriously
17

enough held for the people who favored them to push forward
13

with any formality.
19

IQ That means you had 13 people out of 22 who did .

.,0 |-

'

not feel these 46 plants should have recembiners. Why not?
21

A They thcught that the need for raccchiners shculd
3 t

he censidered in context with'the long-tern werk of the f3

task force as te hcw the hydrogen design basis is to he !
.

|

.,4
h i

~

'changed, and if hydrogen design basis, for exa=p'.e, cugh ;
3

-

,

1

i
Arme Den nr+in n t~n m m e n u .-
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to.be changed to 50 percent metal water reaction, theg

'

recombiners aren't the answer. -

2
.

Q 3ecause there would be too much hydrogen for
3

them tio handle?4

A Too much too fast.
5

Q. Is there technology for recombiners with greater
6

capacity?
7

A No, but there are other solutions to.the problem.
3

Q Sesides raccmbining?
9

A Yes.
10

Q What would be some other possible solutions?
tg

A Inerting--that is what is done on all boiling
12

\
water reactors.

13 ,
,

Q Why hasn't that technology been pursued in PWR's?
14

A It was pursued in boiling water reactors because
15

a very small percentage of metal water reaction takes youis
I

into the flammability range because they are very small
t-

containments, and in fact it takes you into the detonation !
18

range very quickly, and they have rather small pressure
9

1

| capability ' whereas the large dry containments have ag
!greater volums so they can take = ore .etal water reaction :

| .,1
f ;

'
I

-

and produce a smaller concentration hydrogen, and they also
, ,A 1

,

i t i

| have higher. design pressures so they can take an explosion ;

23
,

better. .

24 i

|

25|.
Q If I understand the situatica at present, 46 t

|
'
,

|

!

s n... .. o. ..
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1 plants in the United State's should they have a- LCCA

2 situation in which they have a substantial generation of

3
'

hydrogen in the containment building,they are going to

4 have two choices. They can vent it, or they can t:7 at

5 that point to acquire some recombiner capability and get

6 ",one hooked up? -

7 A They can detonate it.

8 .Q That third choice would be highly undesirable,

9 wouldn't it?-

10 A Three Mile Island evidently detonated quite a

11 lot with no adverse public consequences as a resul of :

12 that detonation.

13 Q But that wasn' t an intentional act?
.

14 A No.

15 Q Under those circumstances, you wouldn't recommend ;

to detonation, would you?

17 A I don't know how to do it intentionally. It

18 happens unintentionally because of sparks.
|

19 A But even if you had the capability you wouldn't I
*

|
,

2 recommend that, would you, detonation of hydrogen in the |
i

21 containment building?
,

122 A Might recommend burning i:: one of the solutions
1 A I

D' =ight be to install internal fla=e recombiners of high |

04 | capacity. Such designs mighn be possible.

2 Q What is being done in dealing with the hydrogen
l

1
' Acme Reporting Company,
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; danger at these 46 operating plants?

A There_isn't that much hydrogen danger. Three2

3 Mile Island said you can take a large amount of hydrogen
,,

generation, explode it,and not damage the containment.4

5 - Por the large dry containments, that is substantial
.

"

protection.-

6

p It took a 50 percent metal water reaction, and

did not damage the containment.
3

Q' They did have a 28 PSI pressure spike?
9

Sr
I"4 containment designed for 60 PSI, and thatA-

10

is the same way with all the rest of the 1.arge dry
11

.

containments.g

0 Have any calculations been done that guarantee
13 .

you can't have a hydrogen burn under those circumstancesg4

that would exceed 60 PSI?is

A Yes. That is an easy calculation. You just do
16

the stoichiometric combustion of that much oxygen--I'm'g

s rrf--that much hydrogen in an oxygen rich environ =ent,la

and calculate the overpressure.g
.

The large dry contain=ents will withstand it.. ,y
I

g .

It is da= aging
|

The. worry you have is not the centainment.

t

,

equipment inside a containment that is not environmentally |
!

qualified for the burning environ =ent. There is a worry. !

'

I don't mea.a. to make it go entirely away. Reco=biners
.

|'

'
den't solve it. A decision has to be reached on whether it i

!' 25

l'
! . .. ,
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!

t' is safe enough to do a better job of preventing large

2 amounts of metal water reaction by training operators, by

3 improving emergency systems, et cetera, or whether no
4 matter what you do to improve the prevention of large
5 amounts of metal. water reaction, you still ought to design .

6
'

for it.
.y

I If you ought to design for enen, then you have-

8 (pit two alternatives. I don't think venting is an

- 8 acceptable alternative. I didn't think so before Three

to Mile Island. I don't think so today.

11
Q 3ecause vemeing necessarily would involve

19 release of seme radioactivity?-

13 It is purpezeful release of radioactivity. IA -

14 believe that ouc.it to be controlled to as Icw as reasonable
is achievable levels. .

'

is
Q I see a recommendation in here chat plant operators

17 demonstrata a capability to install recembiners.

13 x y,,,

18 Q. Was that a majority recom=endation in lessons

i20 learned?
|
,

21 A No. That is the minority view. I
6
:

22 Q Cces that recc==endatien include capability for i

.| a hydrogen recc=hiner on the basis of adekuate shielding23

i

24 being available to deploy the recembiners? |
;

| t

3 A Tes. That is ccvered in another recc=mendacien, a>
.

i 1
! I
' Arm. Danne+ inn remmenu

,

'
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'

. shielding review.g .
.

.

Q Does the FSAR. review that is conducted by NRC2

3 include a detailed evaluation of the shielding system in

th's plants that are under raries?
4

A I am having tro@ le with the word detailed.
5

~

There is an evaluation of shielding provided for worker
6

protection. That is a review done by the occupational.

health standard people or the occupational health pecple
3

in another divisien, not mine, and there are requirements
9

that where equipment would be needed for accident mitigationto

over the long term, that the design include consideration
11

of maintenance of that equipment, and that should implicitlyg

' * * sMeldhg review for hgs outside of containment.
13 .

Having seen the capability of Three Mile Island
14

t at regard, the task force wasn't satisfled
15

* * * *~* * *
16 ' '

* I
.

provisions for safety systems and non-safety systems in

all plants.g

Q What is your understanding of why--let =e ask you,

was it vour observation that TMI 2 during the course of
3 -

,
the accident at least initially did not have sufficient

shielding capability to prcperly deploy the esec=hiners?

i

A Well, they =ay have thought they didn'e need it. :3j

The design probably didn't centemplats an auxiliary building,,

! 24 i
|- |

| 25|
that was already seversly-cenu W nated by ct.her sources,

i !

}
! '

| 1,. . s . - ,, . + s , ,, e , - , ,, - w.
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.and the thinking at the time it was decided to put the
1

.

.
'

shielding in there, as I understood it, was that they did'

3

not want to contribute to the access difficulties they
3

W 6tA.
already had in the auxiliary building. There MA very

4
o,c.c. W h e

fewplacestheycouldgetjyputtingraccmbinersinservicej<

-5

hey were going to make it even tougher, so they ought to
~

6 .

;
'

shield them before they did that. ..

'They had some time, and they put the shielding
3

tcgether in quick order.
,

Q Sut they didn't have that shielding readilyto

available? It had to be brought in?
11

A. That is true.
12

i. Q If I understeed what you were saying, isn't it
g3

th< requirement of the FSAR that they have adequate
14

shielding available?
15

'" I ** ^# #8' * **
16.

Q Aren't hydrogen recocbiners safety-relatedg

| E***
13

A Yes. -

g ,

Q So the shielding that is necessary to deployg ;

! !

.
them wculd also come under the rubric of necessary safety-

| 3
i

related equipment, wouldn't it? {,,,,

.

| |

A. Not if no tequired to naintain them, and you {23

can get access to the other safety-rslated equipment; j
Iw f yo% i~

under the design basis, the answer would be no. The
25 A

:
1

l Acme Recortina Comoany . .
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50.
I rece=biner had a long pipe and sw two miles .out on an

2 island in the river. You didn't need to be atound it.

3 If for some reason you weren't orried about at=ospheric

4 releases, you wouldn't shield it, right?

5 Q Yes, but that is not the situation, correct?.
.

6 A Right.-

7 Q Under the circumstances that we were faced with

8 at TMI 2, it was necessary to bring in shielding from

9 offsite in order to be able to use the recombiner at all?
to A I tried to e:cplain that. I think the reason,

11 I as not certain, but I think the reason was that although

12 they could operate without shielding, you couldn't get
i

13 close to them, which meant you were denying access to a
;

14 large pcrtion of the anxiliary building by placing them '

'

15 in ser.vice.
16 If the auxiliary building was already contaminated

17 from other sources of radiation, that meant you were
|

18 making a bad situation even worse, so they decided to ; |
' i

19 shield them. It =ay have been in the original design !
!
!

00 review, it was decided not to shield them because you had
I |

21 plenty of access to the other areas in he auxilifary ; ;

i
02 building because they weren' expected to be contaminated. !

, |
1

03 ; Q Then the deter'.inatien was =ade that adequate*

24 shielding would nce be necessary because you could stay ,

'
| |

*

05 i away from che reco=hiners?
I

| .i
!

f

|
Acme Reporting Compcny;
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1 A Right. I don't knew how you answer the questien

2 of maintenance if maintenance were necessary in the post- i

1

3 accident environment. ;

4 Q Why would you want to stay away from the |,

,

Co N A *J , 5 Wouldn' t it be - better to have the shielding
** -

,

,

1
6 available so that you don't have'to stay awa,y from them I

4

7 while they are in operation?

8 A It would seem so, yes.

9 Q okay. Is the reliability of ncn-safety related

10 systems that may re, quire use of emergency or backup
1

11 systems considered in the design review of a plant? !
|

12 A Well, to a certain extent. We talked about that |
'

,

13 this morning when I said that the control system is

14 required to be designed no that its failure does not
.

15 challenge or diminish the safety system, but the degree to
4

16 which that review has ever been conducted is limited.

hM
17 That is why W 3&W is required to do a fail::re =od and

el
18 effects analysis for the integratsscp control system.

19 O That was another question I had. Prior to
,

20 March 28,1979, was failure mcde and effect analysis activityi
i
!
'

21 utilized to ascertain which systems should have a high
,

22| reliability or for which special quality centrols should ,

!
03 he specified?

.

I

24 A Wel'., yes and no; no design to my knowledge |
25 ' ever had ali of its systems subjected to failure =ede and ;

i i

I a , _. - e - _ _ . . : _ _ . . e -__ _ _ . . . . . .
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g effact to prioritize what systems should have what quality

assurance controls. Rather by judgments over a period of2

years the definitions of safety system were derived. Those
3

*ere required to meet the special requirements on QA4
i

and testability and be gold plated, as we call them.
5

-..

over tlie years it has been recogni ed that
6

following that approach leaves the possibilility that
7

you are subject to systems interaction that you wouldn't
3

i

have contemplated by doing a review another way, and steps
9

have been taken to try to decrease that risk. Ito

Q Which organi:atie: in NRC does that type of work
t1

i that you have been describiag? Is that DSS?g3

| 13
A P:cbably three a:Tanizations--DSS, DOR, and

.

! Research, the Probabilistic Assessment Staff in the Office
14

of Research, p'rincipally DSS.
g3

Q nat was my next question. Is dere any office
16

which gives more of an overall * 4 ew to that question?t

A DSS. Most of the failure modes and effects

Q syt% m
analyses have been confined to safety systems not defined

#M 4.f f.e c h M y si I 4
by' failure =edesA but reviewed by f 11ure = ode and effect.,y ,

,
analysis.

.
Q I think ycu have also told =e in the course of

,

I
this =czning's testincny cha CSS has very ''--t= to do

.,3
,

i;.
' i

y| with the Operator training p:cgrams, is that right? j
; !-

25|, A very littla. I
-

t I

i !
! *. . n._-..:__ r._____..
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Q There is no evaluatice of ths adequacy of cperator |; I

training prograr:s in light of design of certain types of2

3
. machinery within the plant, is there? '

(M TFW1-N' '

4 A Mone There is today, not as a formalized
4

institutional way of working, but there is as a way of3
.

conducting the review by the bulletins and orders task6

7 force that is going'on today.

8 Q That has been since March 28,.19797
;-

9 A Yes, sir. '

:

to Q Is there any intent in this' regard,tc look at
t

control roce design in connectice with cperator training?11

12 A Certainly. ,

I

t
13 0 . Specifically what I have in mind in asking tha.t

question is something that has come up again and again14

relating to the ability of the TMI 2 operators on March 28,is

16 1979 to have ascertained the PORY was stuck open.

17 Cne of the things that has been cited quite ofcen
i

is the quench tank pressure and level indicator, and I ;is
s-

gather one of the problems with that was that the quench19
,

00 tank level and pressure indicator is on the back of the j

con ~rol panel at TMI 2, whereas according to the testimony21
.

2 we have, the primary focus and attention of the operators

during the transient understandably enough was focused en |23
1

24 the fronc of the canel.

25I fid anyone prior to P. arch 23, 1979 consider tha:
.

:

I Acme Reporting Ccmpany
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,

1

placing the quench tank level and pressuri:er indicator |g

I
on the back of the panel was an inappropriate location

2

given the necessity for that information during that kind
3

of transient? -

,

4

A We. don't review control rooms.5

Q As far as you how, no cne did? -

.

6

A That's . tight. .
.

Q Is the,re any post-ntI wisdom on that particular3

subject that indicates that you new will review control
9

Iccms?g

A Yes.
11

Q okay. Will control rocms be reviewed in their
12

'

ontirety or just something that you will carve out ins g3

that respect?g

A We are g ing to have to look at the control rooms
15

are a ready in operation and the con tal rocm,s that' a
16

are under construction and decide what ought to be done to

change them, to pr: vide display and diagnostic informationg

to aid operators that is better than what is there today,
g

but coupled with oc.erators t. hat are probably better
3

.

qualified than the ones that ars there ecday, to * see |
i.

,

changes cccurring on those two fronts over the ne:ct year |
|

Ior so that will have to be coordinated. |
23

i

Q I notice that thsre .as c refernnce that ycu nade :
24 ;

i 4

which-w.t.s reported in the Hucleonics Week" for Julv 19th.- i
* i

25 !

I
'

i, ,
.

t

'

Acme Reporting Company |4
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|

1979, relating te reactor operatiens .anagement, and
1

specifically this was a presentation you gave to the ACFS
3

cencerning the work of the lessons learned task force,
3

and you made referenced to the fact that there wss a feeling
4

that there should be a shift safety engineer which would in
3

. .

effect be the same as a seni*or reactor operator, but -

6

someo'ne who had sngineering capab'ility. He would be on7,
'

the normal engineering staff of the utility. Hesculd be
3,

a person who could ass 6me the hat of shift safety engineer
9

during a transient.g,

Is this the current thinking of the lessens
11

learned task force, that there should be such a person?
12

\ A 0578 reccmmended a s'hift technical adviser.g

We changed his name a little bit and said he ought to have
14

engineering qualifications, ought to be on shift, and whatg

other things he ought to do besides be on call for crises.-

g

Q When you say engineering qualifications, do you
.

g.

mean a bachelor degree in engineering?g
.

A, Yes.g

Q And do you =ean any further formal training
3

{beyond that'?
,1

l
A Yes.

'

*

Q What kind of formal training?

cesign & :
'

layout of the plant, capabilities andA
,4 x.

limitaticas of what is in the cen rol recm, specific ',
B|

| -

: A ,. ,, . :r.en, ;ee en-nnov
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s

training-in the plant response characteristics and analyses
g

.

'

that have been done of the plant response for off-normal
2

.

conditions.
3

Q And this person'during a non-transient situation "

4

would you, you envision to be a senior reactor operator?
5. .

.

A' No. -

8
.

.

Q What position would he normally occupy?.

; A An engineering position in the operations'

a

organization, dedicated to safety considerations of both
9

a short term and long term nature, long-term things like
to

maintenance p licy, equipment procurement p licy, what have
11

. y u, fr a the safety engineer point of view, and in a
12

'

shcrt-term basis, the review of operating experience from'

g

his plant and plants of like design to understand the'

14

implicati ns of that operating experience for his design
15

U OE*## 0 T* O ' '* * OE" * *'

16

and senior reactor operators and his precedures ought to.

9' #E' * #9 * * U*C"** * * * * ** * ** *
13

He, for example, would have been the persen atg

Oiree Mile Island who wotid have reviewed the Davis-Besse

.

transient, would have understeed its i= port, would have

,

seen that there was better training for his operators,

I and at the time of the accidene, he and one .cf his neers i

23 !
-

,

i
would have been on shift. :

24 i

I
Q Cn the other hand, do you mean really in light ,

|' i

!.
|t

A. . 3...48== F......- t
.
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.

of everything we have seen about how the Davis-SesseI

transient 'fas evaluated both within the NRC and I guess4
*

elsewhere, for example, Mr. Michelson stated he had heard3

of the Davis-Besse transient, do you really think that the'

4

shift safety engineer at a nuclear power plant would have3
.

,

had any greater success in learning the lessons of Davis-6

Besse prior to 24I 2 than YRC'itself did?I

8 A Probably not prior to Three Mile Island, but*

' since Three Mile Island he certainly will have a new9

to perspective.

11 Q Again, dcasn't that suggest that a shift safety

engineer is not going to be in a better position than* DSS12

is to day te be able to learn the lessons of new and unusuali
13'

phenomenon that occu= in terms or pressuri:er level14

,

to performance?

16 A Are you a pessimist or'an optimist? If you are

17 a pessimist, you threw in the towel now and say tut them ,

18 dcwn. If you are an optimist, you ssy we ca:1 les n frem

19 .the mistakes, and I think you can lehrn. -

I

00 Q Again, it depends en what mind set you happen to
!

21 have when you are viewing the p cblem? .

i

22 A ? ic: to the accident at Three Mile Island, the
,

i The mind
23 ! =ind see was that accidents wecidn't happen. '

.

| 1 |
24 I sec.after Three Mile Island has to be that accidents have|

,

25 happened. )
,

j

| Acme Reporting Company'
:
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.

Q I have had that explained to me in a curioust

sort of way. Let me see if you agree with this. I forget
2

which of the mary deponents I have spoken to in the last
3

.

two weeks who brought this point out, but somcone brought
4

up the point that the original beginnings of design
3

~

analysis fo$: reactor plants ecs that accidents will happen
6

and we need to design against them, so the original idea.

was that.we must design to prevent accidents. The entire
a

thrust of design analysis was to prevent accidents.g

That eventually led to the point where it was
to

'

built into the analysis that accidents would not happen
31

"

because of all the previous design analysis that had
12

'' already tdan place. and you built up to a point where .it
13 ,

was simply anticipated that certain types of accidents
14

particularly c uld not and would not happen given.the
15

pr r s t ry o design analysis and performance I suppose
is

to that extent.

Ione specific exa=ple that was cited to =e was
is

the fact that in the original design analysis, a large
|g

break LCCA was, of course, anticipated in the contain=ent
1 .'O i

!

building, and that it was therefore designed to withstand
3 ,

|
the consequences of that type of accident.'

| ,

i .

Ecwever, as time went en, it was net anticipated !
f . j
- |

1

.

.

that ycu would have a situation where the LOCA acciden ,

!
!. j would be of sufficiently small propertions that you wculd
|

i
1

-

i ,

A. S a 43 . # ,. ..p
.
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i
not have, for example, containment isolatica en 4 PSI,t

and that you would have, as you did at TMI, an autc=acic2

sump pump arrangement which would pull water out frem the
3

sump that "as running off'into the auxiliary building, andw
4 ,

as you said before, contrary to people's expectations,
3

severely contaminate th'e auxiliary, building.
'

6

A' That isn't what did it..

Q It was my understanding that what happened was
3

~

the tanks overficwed.
9

A That isn't where the radiation came frem. That
to

is where water came frem, but it was uncont 4nated water.
11

u ~ Q 'Cr k -- M M dW
it '';;; the auxiliary building?Q

12

A The vent header in the makeup system, but the'

13
,

water was all over the auxiliary building, and once the
g4

ntaminati n came ut, it g t sp::ead all over the building.
15

!

* ' '' '

16

any event, the point that was made wa's that havingg

originally designed against the ac=ident, you reached ag

point where you no longer take those accidents intog

censideration in further design and improvements or changes..g
'

,
Co you agree with that analysis of the history

, | of the design analysis?

I ;

a .To . i
, , ,
*| |

i.
'

Q You don't chink that has been the case? -

24 |
1

! A lic . |
- 25 ; j,

'.,

I
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.

Q You don't think the reasen that it was si= ply lt
1

not anticipated that certain accidents wculd happen was ),
~

1

hecause originally those accidents were designed against? ;
3

4 A, No. |

.

Q Why has it become the situation than that certain
3

*

types of accidents are simply not anticipated or designed
6

agair.st tcday?
..,

A I think it is begause the people =outh the word
5

to a certain extent that these machines were designedg

-|
to.:et have accidents. ig.

I these machines were designed to not have
11

,

accidents, the PORV would have been analy:ed for failure .

g,,
!.W

to close. Peo '
$ & p.e would have understcod the consequences of

4

wthe PC opening during a transient wpen which. '" ' c

1 O do3't .
N as dependent upon th.t - ' - ' ' -

15 -

Y Y * * "I "8 I* **
16

accidents, they would have qualified that. valve before it

was precured for that situation. Thev did not. Insteadis -

people believed evidently in providing safety systems,g

well engineered, well designed, well analyzed safety
|g
;

systa=s, and the fault was they believed so nuch en the !,,
..

;

infallibility of those safety systems, they forgot about !,,,

!
!

. I the people who eculd , stand.hy and defea them if they
- ,

,

didn't have the right training. '

Thev forget abcut the excellence tha: was needed*
25 i

!.

I Acme Reoortina Comcony
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.

1 at all phases of the operationg-the design.

J See, the PORV didn' t stick during a transient
p, d 7 _5-

3 upon which it was dependent. The ICCS did a pretty gcod

4 job on that. They. worked heck out of that for 10 years.

5 It worked pretty well. The operator didn''t work very well.
,

6 Why? Because he wasn't prepared to work very well, not

i because he was dumb or because he was incapable compared

3 to other operators.

I9 He was in a situation that nchody told him

10 how the thing would icok when it got into that situation.

11 Q Wasn't he in fact trained to take certain action

12 which was, under the circumstances he was faced with at
.

13 that time, diametrically opposed to the right thing?

14 A No. He was trained to protect against going

15 water solid for a system without a hole in it.

ts A ay throttling back the HPI? |
-

,

17 A For 't system without a hole in it--this system !
!

IS had a hole in it. He had a lot of indications that it. had

19 a hole in it. The ccmbination of the training and precedures

McLp'm w 4s
20 and sees.for that combination of events failed him. i

1

Was he trained to 'nticipate a hole in the system f21 Q a
1
,

i

22 when he had a rising pressuri=er level? |,

i
M A No. i

i
'

24 Q So in other words, under those circumstances, his

25 pressuri:er level :cid hd he couldn't have a hole in the !
,

I
e

. .. . I
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t system, didn't it?

2 A I think you have to separate it into two stages.
-

3 Early in the transient, there was a lot of, he had to

4 make some tough choices very fast--very trying. The
.

5 transient went on for 16 hours. -

.

6 Q okay. Early he should have caught on.

7 A Thera were afl'ot.of ,meople with'a lot of

8 expertise.

9 Q Easn' t it been estimated that = cst of the core

to damage tcok place during the first three hcurs?
,

11 A There certainly was a lot.of damage caused early

12 in the accident, but the core stayed partially uncovered

,'

for a long.; long period of time. It was over 2,00013

14 degrees evidently between 8 o' clock and 9 o' clock. There

15 was severe damage caused by that happening. Ecw long 3.t

to stayed up there, I don't think we knew.

t; Q But to come back to my question, hasn't it been i

|
:

18 estimated that most of the core damage was done during the :

i

19 first three hours? I am really trying to recall if that i

f

29 is correct.
,

.

21 A Scme people have said that, yes.
i

22 O You have heard that statement made?
,

|
23 i A From I?RI, yes.

t

2; Q Ckay. Fine. EPRI is goed enough for me.

i

23j A Not for me.

I
i

Acme Recortina Comocnv
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1

Q You =entioned the fact that the operator had to
*

2
make some choices pretty fast in the course of that

3
transient.

#
Why did he have to act so quickly under the-

5
circumstances of that transient? .

6
A Might be because his initial reactions were

Q --

wrong and it was also the need for e:reet. action was

8
exacerbated by the failure to have those valves open.

9
Q Is there anything about the B&W design that

10
calls upen the operator to act very quickly in the event

11
of a less of feedwater?

12 A Certainly.

13 '

Q What is that?
. . .

We have spcken to theIChil IV --
14 A eenee, we as an agency

4 A
15 have spoken to the sensitivity of the design. It dries.

,

.16 out faster, the fact thatits volume swings en secondary

II side upsets are larger than the pressure and volume swings

18 from ett PWRS. It is well docu=ented in the B&W shutdown |

19 orders.
s
i

!20 Q All of that was pretty well docu=enced pric: te j
,

i '

21 the 3&W shutdown, wasn't it? -

|

22 A Co you mean pric: te the accident?
i

23 ' Q Tes.
:

2' A Was that kncwledge available, yes, yes, it was |
'

I

25 available.

I
4 . ._ _ o . . . .a _ _ < - _ . _ _ . ,
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1

l

1 Q Was kncwn prior to the accident that the boilout |

2 rate of a once through steam" generster under the
,

3 circumstances of loss of all feedwater was about two

4 minutes?
'

5 A That number certainly is amenable to calculation,
.

6 yes. ,
,

_
Q And was it known generally prior to the accident7

8 that the same circumstances, the boilout time for the ;

9 recirculation steam generator was as =uch as 30 =inutes?

10 A Yes. !

11 Q Was it reccgnized then within the NRC prior to

12 March 28, 1979 that under those circumstances, the operater
.

13 would be. called upon to respond much more quickly by a very

14 significant magnitude in the circumstances of a less of

15 all feedwater under the 3&W design as <.4 posed to a

16 Westinghouse design, for example?

17 A Yes.

is Q Ecw could it ccme about that a system that

19 places so much more reliance on the operator, that requires

m so much quicker respense time, could still be censidered i

!
. .

21 sufficiently safe by the NRC fc purposes of licensing?

: Why have a ence through steam generator? Why
,

i

mj a.llow it?
|24 A Well, you have co look at histerical preceden: |

|

25| because it certainly plays a rcle in that question. The ||

l
I i

,
I 8 E
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t sensitivity when they were first licensed was probably

1 not understood in that same light, and once you licensed2

a couple, you started requiring more and more reliable3

d Mteld kalm't
feedwater systems, and tney M generated all chat4 4

much operating experience to establish definitively what
5

" '

you say is true.
'

6

It is still quite possible the once through.

steam generator is ccmpletely acceptable for the futureg

with a reliable system and reliable centrol recms, and
'

g

sudficiently gcod cperator tra. ;, operator qualifications.
to

Q Well, you 6.cw, I still keep ccedng back to
11

that it sounds like what you are talking about is training
12

\ the ope ators up to the requirements of the once through
13

~

steam generators instead of opting for a design of steam
14

generat r which does not place those kinds of demands on
15

e gerators to begin w M .
is

A Con't you support there were similar differences

between the 707 and the 747?g
e 8

Q I really don't know.

A of course there were.,

20|
Q All an asking is why. Ycu can think of lots ,, , ,

l
~

'of reasons whv. the ence through steam generater is not a
..

e
, ;
1 {

! ! gcod idea. I have difficulty thinking c' -"a eascer. why
| 23; i

| I
it is * gced idea,and chat is what I am asking. i

4

' i24
t

Why have a ence chrough steam generater? ~4ha
,

25 !

I i
!

'

i
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1

is the justification?
1

A Well, they are--you can make justifications.
2

Q As I understand the ther=al efficiency of a ence
3

through steam generator as opposed to recirculation is
4

on the order of 1 or 2 percent greater. Is that right?
3

.
*

. . us t b( sc=ething on that order.
6 ,

,

Q So it is a very marginal improvement in ter=s.-

of the output. Are there other financial considerations?
3

A Not that I am aware of.g

0 Ih"#* is ene. New that I think of that, I think
to .

it was explained that apprently the once through steamtg

of a steam generator producing superheated steam--but in
73

( is extre=ely dry steam?
13

A That has to do with its efficiency.
74

Q And it does not require a further device which
3

the recirculation steam generater requires? -

g

A That is just the scenemy. That is the same

reason as vcur first reason. i

is |
-

i0 We are back to cost. Is there anything .else
I19
|-

besides cost that makes the ence through steam genera-a- -

00 i
.

,

better than the recirculation steam generator? :

:

'A Net to =y knowledge.
,

,s

| Q 'We have got a sicuation then where again to be
.

as si=ple as pcssible, whereas one device which is less ! |
24 - I

efficient gives the operator as =uch as 30 =inutes ec react

.

1
i 4 . ._ _ a . . ..: _ e__.....
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in the event of a loss of all feedwater, and another device
g

'

.

which as I understand it even with the improvements that
2

have been made now, certain adjust =ents that have been
3

made since March 28, 1979, gives the operator as much as
4

.

5 minutes in the event of loss of $11 feedwater?
5

A No, no. You misunderstand. You can lose all
~

-

6

feedwater indefinitely on the B&W machine because of its.

significant capability in the emergency core cooling system.
3,

If he leaves the emergency core ecoling system en, he
9

needn't use the auxiliary feedwater system.
10

Those analyses also show if you leave the
11

emergency core cooling system and the auxiliary feedwater
12

system both off for 20 minutes, you don' t get into.

13

difficulty, as long as you turn one of them on at the end
14

of 20 minutes.g

Don't make it worse than it is. They boil dry-

16

in 5 mindes. They won't go to hell in 5 minutes.
'

* "" ** "I * * ##"**E**"= * 9"#8 8
18

that this situation leads to in the operating procedures

for the operator to do scmething once hr loses all feed- !
'

20
!

water.
21 i

;

I have seen the emergency operating precedures t
,,
_

t

for TMI 2, fer example, and I have been ama:ed a: :he ,

, .

''
a= cunt of the extent they ar* called upon to perform within

the first 30 seconds, the #2:st minute.
25

I Arm. D o n a,+i n n (* a m n a n y
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i New perhaps operators can be trained to do that.

2 What I as wondering is why even consider the necessity of
1

3 training them to do that if the design doesn' t need to be

4 set up that way?

5 A Well, you are suggesting a sort of best

'

s achievab'le technology, and that is not the system of

; regulation we have had. The words say no undue risk.

8 Q Okay. Why isn't it considered undue risk when

s yes could give the operator up to 30 =inutes in reaction

to ti=e and instead you opt for a design that gives him such

11 less in terms of normal attempts to bring the plant back

12 to operating condition? Why have that situation? Isn't

13 that an undue risk? It is not necessary to incur it,

14 right?

15 A It is a different risk.

16 Q okay. It is an unnecessary risk, isn't it?

t; A Depends on whether you are a B&W owner or not,

t3 Q Are you aware of any reason why 3&W couldn't

19 adopt a recirculation steam generator in its design?

3 A No, but I haven't really studied the question.
,

:

21 Q Okay. Maybe there is some reason. Maybe it is |

, 3 patented or sc=ething, but I am not aware of any aa& it
,

t ,

3 ce=es back to the questien of =tn-=achine interface,

dcasn't it? Cnce through generator works fine if the
34- i

|

| operator is .well trained enough to work with 1:, but i: |~3
| - l
t i ,

l l
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can pose this situation.
g

What if you put a passive feedwater system on a'

2

nce through steam generator, a big accu =ulat'r. I supposec
3

that would solve the boilout problem, would it?
4

A Yes.
3

.

( - Q. And give much longer boilout time?
-

6,

A Yes, but also drastically increase the propensity.

to overfill the secondary side, which also has difficulties.
a

Q It doesn't pese the same difficulty of saturation
9

a the pr h .i system and uncovering de core, though, dces
to

| 11

' A Not unless it breaks the secondary system.andg

Y" #* g an uc n 1 ed discharge from _cr %7 and'

13
,

secondary, and then you haven't got anything.

Q The reason I ask these questions is because itg

16

.ncident. Eight minutes into the event the operators

discovered that the valves for the auxiliar*r feedwater
IS;

|

| system were closed, and they opened them and they got
| 19
| .'

this auxiliarv feedback, as I understand it. i-

20
*

t

If they had a recirculatica steam generator with'

21| |

a 30 minute boilout time, they would have made it, wouldn't |,

| they? It would have gotten the auxiliary feedback? -

23 i :
t

i A Not if it sat there for 16 hours wich the ?O.W
24 i

|

cpen. ;
25| .

o . .

m
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I
Q They would have gotten it before they had a

o |
boil dry in that situation, right, in the steam generator,-

;

3 and therefore isn' t it likely they wouldn't have challenged

4 the PORV to begin with7
l

5 A No.
.

8
Q Hasn't that been the experience in the Westinghouse

7 plant, that they have had al= cst no challenges to the

8
.

PORV's compared to B&W plants?

9 A They don't use them for the maneuvering mechanism 1

to to the same extent that B&W dces with the integrated control
,

f
'

11 system. The ?cRV doesn't open because the steam generator-

12 boils dry.

i 13 pagy.s have opened in B&W plants a total of 150
_

14 ti=es because they are used as a maneuvering device in

15 conjunction with the integrated control system.

16 Q What do you. =ean by maneuvering detrico?

\a ss
! l. A To avoid SCPXiming the reactor upon 709541 of'

13 the secondarf side.

|
19 Q This is another aspect of it, isn't it? The

| 20 S&W design philosophy up until new has been to not have an
!

i
21 anticipatery reacter SCP%4 upon a turbine trip? -

22 The Westinghcuse philcsephy'has been to have the !

i

23 anticipatery reactor SC?.X4 uren turbine tri=?| .

I
4

04 A Eence fewer challenges Of the PCRV. :
I
f

25 Q And = ore reactor SC7XIs? ,
. ,

,

! 4

| Acme Reporting Company
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.

A That's right.
g

.

'Q okay. It is obvious from the TMI 2 situation
3

and the steps that have been taken since then that
3

presumable the NRC now raccgnizes that the Westinghouse
4

philosophy in this particular area is more desirsble from
5

-.

a safety point of view?
6

A I think so..

Q okay. Again, the questien becomes why was that
8.

fact not appreciated prior to March 28, 1979? Again wasn't
9

it clear that that type of situation, no anticipatory trip,g

placed*the operator in a situation where he could have hisg

steam generator boil dry and he could have his reactorg

not trip for a certain period of time after his turbineg ,

did trip as a result of the boildry situation, and therefore |
14

again be faced with a situation where his PORV is going

eea enge an get a rea n .e pre nary system?
te

A It wasn't put together that way by anyone I knew.

Q Okay. All right. Just so I can leave that

subject, what is your best explanation for why it wasn't

put together that way?

A I am not sure why the designer didn' put i

The staff had ..ever reviewed the !together that way. -
,

5 !! |
|

integrated cont.rci system, the PCRV, or the cperati g |,

3
,

i history wie had PORY performance, and had never systematice.1 |
24 1

i

put all these things togetner,hada't studled them |
.

' A. . O. ,..+i - t" . ., .
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individually, let alone put them together systematically.g

Q. Let me ask you this. The OL was issued for9

TMI 2 in February 8, 1978. If in cc::,.7ection with that OL
3

issuance say toward the middle or say the end.of 1977 1

4
|

.

B&W was, had been required to submit a history of the
5

E * * ' * 0 * * E ** * * "* "E6

steam geneator and of its boilout rate and things of that, 7

nature, completa documentation of the history of theseg

various devices as they had previously perfor=ed in S&W
9

plants, wouldn't that have indicated that 'semething'should

| be done about this design, based en what you know tcday?
; 11
|

A The OL review was finished significantly in

i advance of the + i's the CL was finished.
13 .

Q Six months.

A More than a year.

Q A year before?
,

A Ch, yes'. What is the date on the SI?.?
I

{
Q September of '76, something like that. |13 i

i

A That is when the OL review was done except for

,
picking up a few icose ends, two years before. .

'

Q Ocesn't that create a situation where you have
| 21 '

t

that kind of *dee lag between the safety analysis er safety
r-

! evaluatien and the actual issuance of t..e CL that further
23 i

| '
,

events have cecurred, the k=cwledge and data have becc=e .

24 ,
'

available that i.dicate semething should be done in
is

i

Acme Reoortina Commenv'
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1 *

connection with that OL' issuance for the ccnditions, for

n
the requirement, something like that?-

3 A Yes.- I agree with that. .

4
Q And yet they are not incorporated because of

5 safety evaluation, something done earlier? Why is the SER .

6 prep m d so much.in advance of the OL issuance?

I A We tried to gear the SIR to be finished at the

3 time they are ready to operate, and you do the best you can

'8 to review everything ycu can get in there between ncv and

10

| whenever that end date is.

~
11 Q Why isn't it possible to require the applicant

'

12 to submit a supplemental ?SAR to cover that time lag period
,

s

13 between the SER and OL issuance?

14 A For long delays, that has become the standard

13 practics'. Salem 2, for exa=ple, was significantly delayed

16 beyond Salem 1, and the staff did another review, with

II Salem 2 not yet complete. As a matter of fact, Salem 2 is

13 ready to operate, and that review is not done.

19 Q When ycu say for long time lags, we are toi. king

| .

'M
| about the difference between September, 1976 and February, !-

21 1978. That is abcut 14, 15 months. "' hat would net qualify

22 as one of these icne eriods o' "-=''
'

!.

i

'l | A No, still wouldn't, not tcday, not under curren: |-

.

2' I
I

practice. I am not arguing with your proposal. That isn't i
|

I

!25 where I would start. It is a decent proposal.

,

. ..
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1
'

.-

Q Where would you start in terms of the licensingt

2 process?

A Something like all OL's to be issued after
~

3

January 1, 19'O shall have a full der. castration of
4 .

conformance to the Stupdard Review Plan and reasons why not,
3

plus anything that has been added to the plant as a result -'

6

of Three Mile Island.
7

Q You would say that regardless of when the
3

facility obtained its construction permit?g

! A ThAt'8 #i9 t*h
10

O So that could lead to.a situation in which the
.l

,

: i

utility has invested millions of dollars building a plant
12

i, according to the construction per: sit obtained in 1970,
13

and now comes alony and submits its application, has the
14

bad luck I guess from their point of view to submit their
is

app cation after January 1, 1980. and you require them
16.

to backfit all that stuff from the Standard Review Pla-
'

1 I
I

or otherwise justify it?g
1>

1 A. That's right. .

19 |
t
'

Q Wouldn't that place a tremendous economic hurden ,

3

on the utility?
i

A Tremendous.
|

~

'

A But you would at his point elect to incur that?

1

,

Lacking sor'.e other npproach. Then after it was ]A

in operation, I would do che suggestion that you made about

Acme Reporting Company
_ _ _ - _ - - _ _ _ _ _ _ _ _ _ _ .
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1 ten minutes ago.

( 2 0 Which one was that?-

; ..

3 A Requira every vender to consider requiring every.-

4
e

4 vender to go back through the performance history of his

3 design, all safety and non-safety ascects of the design,
.

6 and demonstrata conformance with some sort of oversll
'

*7 reliability criteria involving fregancy cf challenge to

3 safety systems and performance,of safety systems..

9 0 Ycu dcn't think that all of that is going to

10 place a crushing burden en the nuclear industrf?

11 A It may.
.

12 Q You say it may. Don't you thini. that sece, body
i

13 has to give scme careful consideration to that before'

14 allowing that situation to occur?
|

15 A Lessons Learned is doing that right now.

18 Q In ter=s of the economic burden to b~e placed on
|

|

t; the industrf? |

13- A No--looking at what is necessarf. |

19 Q You don't see that as a function of the NRC, to

assess the financial burden to be placed on the industry?3
1

1 .

21 A We can't do what we require blindly. We must :

understand something of the practicality of what we propcsc.m :

i
3 G Easn't that been the 7-law all alcng within de i

!

NRC that you can't do it blindly and yeu have got to 1

24

censider burden en the industry, and as a =a::er cf fact, I3

A !
i

Ii.
Arma Damar +1ne (* n m n e n u |
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1 think you were enplaining to ma that was the censideration

2 in regard to backfitting requir. aments of the SRP to plants

3 of the vintage of CMI 2, wasn't it?

4 A : am suggesting what was a burden before may.

5 not ~be a burden today.
,

6 Q If nothing else,'it is prcbably more of a burden

7 since probably it costs more today than five years ago to

3 do the same backfitting?

9 A The definition of what is a burden t: day is

to different than what was a burden before,

l
11 Q .okay. The burden before was substantially

12 increased expense to the utility, wasn't it?
\

13 A That plus some practical considerations about-

14 what the staff was ~ capable of reviewing itself.

15 Q Have those practical considerations as to what
.

16 the staff is capable of reviewing changed since then,
,

17 sinca say 1975?

IS A Yes, because in 1975 people still thought that

19 there would be a sizable workload from construction permit
|

20 applicaricas.
.

!

21 Q And there hasn' t been? I

i i
!

S A Ch,yes, there has been, since 1975. '

I.
23 Q In terms of the capabilities of the staff to '

r

l

L 24 deal with these" problems in terns of' lighter werkload and
|

[ 25 , mCr3 tine to devote?
| t

! |

|
-

n.-..,-- e......
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1 A I think they are going te have mere in the

|2 future.; -

3 O But that has not occurred since 1975; the

4 workload has gotten heavier, hasn't it?

5 A Not CP workload.
|'

'

,O But OL workload? I6

|
*

l
7 A Definitaly. l

.

8 Q And there hasn't been any substantial incre.ases |
|

9 in the sica cf the NRC staff at that time,- has there? ;
i

I

to A Not substantial, not as many as are necessary.

11 Q Something else, well, I covered it in the

12 deposition I have already had with Earley Silver, which |
|

'

13 was the issuance of an operating license for TMI 2 with ,

i

14 a number of open items designated in the OL. There are

15 seme 13 to 15 items that were outstanding in connection

16 with TMI 2, and I was curicus in that Mr. Silver's comments

17 wera to the effect this is not unusual.

18 A That is a small number compared to what has been
|-

19 standard practice since then.

20 Q Where hah de concept develcped frcm the NRC
1

I*

'

't of issuing an operating license for a facility which still
| |

|

| 22 has open unresolved cpen items relating to safecy? j |
!

'
t

i

23| A Well, scme of them issue an OL in order to |

I I

24 | permit fuel leadi.tg to go ahead because the issue that {
i i

- 25 ! they affect 3.s caly cf safety significance when che plant
'

i
*

,

|- Arma Daner+ inn rnmnnnu
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1 is at power. The plant is not at gewer when it is leading '

-n
fuel. There are seme that fall into that category.-

8 Scme of them in,just a basic sense of equity

4 were not found to be necessary until very late in that

-5 plant review. An unresolved ' safety issue was included.
, ,

6 As an example, if they'said' widgets cught to be all painted

I blue, and later OL's are all green, and all the operating
'

,

8 plants are green, well, here is this fel'.cw with this

9 billion dollars invested, as you described, and the only

to difference between' hi.t and an cperating plant is that guy

11 in getting a return on his dollar and this guy is not.

12 It is going to take the same amount of time to paint them

13 blue. If you are not going to shut other guys down when

14 they paint, then why hold up the one fellow f:cm cperation

15 while he is painting his f cm green to blue, so you give

is him a deadline and go inte,cperation, and as soon as
.

17 practical, he acccmplishes the change. That is the

is concept. You don't have to argue.with it.

19 Q I feel compelled to respond to ycur questica

20 why hold that guy up. If the determination is =ade that j
,

|
21 there is a safety factor in not having them all painted |

1

22 blue, why increase it? |;
:

| 23 , A There is a safety factor in everything we do. |
t i i

I i

24| There are gradations in it. There are sc=e that are
'

,

05! important encugh to shut a plant dcwn, and sc=e that are not.
|! ,

i

| 4. . o . .u _ _ r.__..
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1 We like the ones even though they are not important enough |

|' toshutaplantdown,sc[erequirethemtobedone,we*2

3 'give people a reasonable, time to implement them. If you
.

4 give an operating plant a reasonable ti=e to implement them

5 and you have got another plant that is finished

6 construction and is ready to operate, why shouldn't he have

7 a reasonabia time if it can be shcwn there is no radiation

a consequence to workers as a resu!t of giving him the

9 opporttnity to go into operation before the change is

'

10 accomplished?.

'
> '

11 0 That de=enstration is required?'

12 A That kind of review is conducted to make sure
i,

13 you are not causing a problem that you don't foreclose

14 options by letting them go into operation. The options

15 are not foraciosed, and the decision usually is to let

16 them go into operation.

17 Q And so as a practical matter, the practice of
,

13 issuing OL's with open items relating to safety has becc=e

| 19 standard cractice?
?

*
. ,

i

20 A Yes. I might caution there that I have be=a '

1
:

21 procounding that philosophy to the Cc=missien en the lessons |,

|
| 22 learned and have run into a fair amount f static. It

I
| 23 surprised =e. Gilinsky accused me of overturning the

,
.

L 24 regulatorf precedent of the past where we always required |
;

25 =cre cf new OL's than we did of past'CL's, and my answer '

t
'

I
!

! 4.__- . _ _ _ . , _ _ , _ _ _ _ _ . .
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t to that is yes, we do, but not when they are already

finished construction and they are ready to operate. Then2

.we tend to think of them as being an operating plant unless
3

|

I
~

.

we are going to foreclose an option by letting them go :
4

1

into operation. They have got the same option as the
5

operating pinnts. ~ Therefore, they are at the same risk
~

6

as the operating plant. My choice would be 'to let them.

go into operation.
a

I tinderstand there are peop!.e who don' t feal
9

that way. You seem to be ene of them.
10

Q I guess my attitude on that again is a very
11

simplistic one.
13

' A If you can't allow them to stay in operatier if
13 .

you can allow them to stay in operation and be truthful
,4'

S.h
te is noe that importane a safety problem, and if ie is

t3 3

a or an a sa e y pro em, en be tn W ul ad s*u:n
16

them down until they get it fixed--all of them, not just, g,

Ithe one that is waiting to go into operation. I am arguing i

13

for consistency.
9

-
.

Q I understand. On the other hand, I am not so
2 ,

.

certain that consistency is necessardly wha happens, |; ,

!

,
that is achieved here.-

| .
A It is when you are making a very judg= ental -

I *4adiag on safety because it is, by God, one of the few ;
,^,

I -kn, Iasy*4Ia.h !!

.

yardsticks you have got when all you have :: ;_ _ ;- ; is' -

i
i

! Arma I a n n etin ct f n m n et n v
_ - - - _ _ _ _ - _ _ _ - _ _ - - - . - _ - . . .-
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b wedC !
1 no undue risk. |

*

A
l *

Q Let me ask you about something else.-

3 A No undue risx is an historical judgment, and'it

4 chadges depending upon who is enercising it,and the best

5 yardstick I have got in making that judgment is what people
.

6 have done 20 years prior to my sitting at this desk. Take !

7 that yardstick away from me and I haven't got much else.

8 Q We have been talking all day about the problems
.

9 with that yardstick, haven' we?

10 A Yes.|
l

11 Q okay. Let me ask you about scmething else you

12 mentioned before.
(

13 A - Don't make it worse.

14 Q Okay. Let me ask you in terms of the transfer

15 of TM.I frcm ths Division cf Project Management to the

'

is Divisien of Cperating Reactors, what happens if that

t~ transfer is not acccmplished after the OL is issurtd fcr a

18 project?

19 It is my understanding that the TMI 2 facility

20 was not formally transferred frem the Division of Project

21 Management to the Divisica of operating Reactors right up

22 to the day.of the accident, March 28, 1379, and I believe |
...,

23 Harley Silver told =e " =~ " at has new either bea" '

i

!24 :acce=plished or will be accc=plished very shcrtly, but it

25 was not done after the OL was issued in February of 1973. |
.

!

, !
A p .m . 3 . a.e! a ("a anu.

|
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.

- -1 In what position in terms of regulatory

2 supervision does that place a facility when it has got

3 'its OL,but hasn' t been transferred to DOR 7
.

4 A It is in a diminished state, doesn't have the

5 full attention that DOR pays to a normal operating reactor,

6 nor does it have the full attention that DPM pays to a
~'

7 normal plant under construction. The focus of DPM is the

8 granting of licenses and the priorities and resources are
.

.

m
9 set to caet those ends, so it is % li=bo. That is an

i to evorstatsment, but it is scmewhere between full attention

11 in DPM or full attentien in DOR.

12 To compensate for that, DOR people do begin to

13 take cognizance of a plant before the transfer occurs by

14 some months usually, plus DSS maintains its on-call

15 cognizance, that is, we scive technical problems that people

16 direct to us from the ti=e that they first apply for a C?

c|4 <-ammissin e.)'

| 17 until it is-demeeved 'in theory. We never lose t ack of a
A

; 18 plant, but we are a step removed from these licensing
.|I

19 organizations. !

. !.

20 Q Perhaps this relates to what we were just talking

21 about. If I understood Mr. Silver's explanation for why

22 the transfer did not occur, it had'to do in part at least

23 with the nature and n" 'er of the open icecs th=cwere

24 designated in connection with the OL at the ti=e in was

25 issued and' reluctance upcn DOR to assume responsihility

Acme Reporting Company
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for following up on a lot of those open ite=s.t

There was a question about how the work should
2

he allocated and that DOR felt a bit pressed at the **me
! 3

and did not want to take all that added responsibility on
4

itself. -

5

A e resolved that re' source problem about a year .

6

ago by agreement on my part to maintain responsibility.

for closing the open items after the transfer had occurred.
3

That is the tec.tnical review resources to finish the closing
9 j

of open items would ccme frcm DSS and not COR. That wasg

COR's reluctance several years ago at accepting transfer,
13

but that was something I raccgni::ed fairly early as solvable,
12

and something that we should retain responsibility for.;
13

Q That is curious because when Earley Silver told
14

=e this question would have ecme up around April of 1978,
15

.

which was about the time that there was a draft memorandus
16

prepared that was designed to--g

A The resolution that I am referring to probably
3

occurred about a year ago now, last su=mer, early last
g

fall.
,3

.
Q A few months after, I see. ;

A And the fact that T1! had not transferred at
,,
-- ,

I

that date along with some others was he ganesis of reaching
03

that agreement.
.

'

Q To crevent that situatien from eccurring?
3 i

~

.

|
i

Acme Reporting Company'
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A My coricorn was the plant laying in this status
*

1

between full responsibility in DPM and full responsibility2

in DOR.
3

Q Why did it cc:na about that TMI 2 pursuant to4

"

policy, was that transferred to DOR?
5 ,

A I don' t ' knew. -

6

-Q Okay..

A Some others that were in that backlog were
3

transferred. I am not certain why Three Mile was not.
9

Q All right. Let me ask you cne or two =cre things.to

I am just about finished. We have received a su= mary of
11

Wes 6 ghouse respenses to I,52 bulletin No. 7906A prepared12

by Mr. Anderson, the manager of the Nuclear Safety
13

Depart =ent at Westinghouse, and on the 16th page--that is
14

n t numbered, but it has under No. 12 hydrogen gas
15

generat n and centrol, and it states sc=e W ts, =cdes
is

for remeving hydrogen and core cooling with a non-g

condensible gas bubble in the upper head--it is a fairly
13

brief eresentation.
19 ;'

I 1
'

I wender if vcu could lock at this and first jm *

,

of all, have you ever seen this dccu=ent before? !
.n

!

A I am sure a ccpy was given to me. I haven't j

. | read it.

Q Okay. Ycu see the reference up at the :cp c
, .,

- i i|
l i

50 CIR?'

3 i
F

,

. Acme Reporting Company
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1 A Ten CFR, 50.4'6.
,

Q Is that a reference to scme very conservativen
-

3 hydrogen computations that have been done in the past?

4 A No. That is regulation that governs the designs

5 of emergency core cooling systems. |
.

Q In connection with hyd:cgen generation?6

7 A It says that there'shall be less than 1 percent

8 clad metal water reaction for all less of coolant accidents.
9 Q All right.

to A That is a limit on the performance of the emergency

11 core cooling system.
!

12 Q I dcn't find any reference in these pages to

' \ 13 raccmbiners being available. I wonder dcas that mean

14 Westinghouse is intending to p cceed without raccmbiners -

15 availabl'e in response to the hydregen problem?

18 A Well, I can't believe that is true because

17 Westinghouse is the only design that provides reccmbiners

IS ' inside of containment, redundant, what have you. |

19 Westingh(.use does a good job with recombiners.
!

I
20 They p cvided a recombiner design before they were requd-ad i

}1
'

21 by AEC.

O Q All right. * was just curious about that. Let

i
03 ' ne ask you finally abcut two dcct=ents ycc previously

24 , supplied here. One is a nemorandum dated June 29, 19-'S ;

25 frem Lawrence Phillips, Acting 3 ranch Chief, Analysis

' ! Acme Reporting Company
!
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1 Branch, Division of Systems Safety, to Mr. Richard
,

2 Denise, Acting Assistant Director for Reactor Safety,
3 Divisien of Systems safety.
4 The subject is documentation of TMI 2 bencP m k

0 calculations.

. 6
.

Could you just explain for the record what this

| 7 document is?

a A Well, there have been calculations done under

9 the ecgnizance of the Analysis Branch in DSS, some scoping
to calculations within the branch, and other calculations by

+Lak
11 ccmputer codes DEI. did, and Mr. Phillips and his

4

| 12 memorandum are documenting for the record who performed
i 13 what calculations, and what they shewed, and cc= paring

14 them with he calculations done by B&W using several of the

15 B&W codes.
.

16 He points out where there are inconsistencies

17 and censistencies, and points out the uncertainties in the

18 benchmark calculations.

19 Q Okay. I #st wanted to get an explanation on the

3) record. I think this related to what we were talking
!

21 about before.

22 A Ycu had asked earlier for what kind of analysis !

23 . had been done..

!

24 ! Q The other thing you have pr duced here tcday is j
#

i

i ;

25 ! a nascrandum dated July 7, 1979 from Warren Minners to
,

|
;

I

I Acme Reporting Company *
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1 you, the subject being trip report, TMI sysress ther=al
2 hydraulic a;.alysis nesting, July 11 and 12, 1979, Palo
3 Alto, California.

4 What is this memorandum and how does it relate
|

3 to what we have been talking about?
6 A Again, '''- i; you asked for a summa n of the. -

M7 kind of analyses that we knew were going on pd the .TMI 2
8 accident, and this is a report of a trip that Mr. Minners

took to a =eeting with IPRI i$ July where results were9

i

10 presented by the folks from NRC who were doing these
l

11 calculations for the special inquiry, and people from IEL,
M

12 Los Alamos, presented the work that they were doing and
A

13 GPU and EPRI talked about some analyses that they were,

i

14 doing, ahd it gives a snmma 7 , overview of de status of

15 those computations.

16 MR. KME: Let's have this memorandum dated June
.

17 29, 1979 marked as Exhibit 2 to this deposition, and the

IS one dated July 17, 1979 marked as Exhibit 3.

19 (Mattson Exhibits Nos. 2 & 3
l

20 were marked for identification.) !

21 MR. KANE: I have no more questions, Mr. Mattson.

22 Mr. Chopke, do you have any q:estions?

23 MR. CMCPKO: No questions. I

i
25 MR. KA2E: e me s.ty, Mr. Mattson, I have

;
,

l,
appreciated your being available to us all day long, !25 is

i.

i

!

| Acme Reporting Company
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you have been today. This is an on-going invescigation.1

2 and although I have asked all,my questiens at the present

time, thers may be facts that we will discover in tha3

future which vill necessit. ate having to bring you in for4

an ther deposition.
5 -

6 I certainly can assure you we vill make etrary -

. effort to avoid having to do that. However, should it7

3 prove necessary, we will be in tcuch with you again. For
.

that reason, we will adjourn the deposition rather thang

1terminate it with the thought that we may have to resu=e 1g
:

it at some time in the future, and once again, I thank you 1
;1

very much for your tica.g

TIZ "IUII33* Y "'** "*1CC***13

.
1(Whereupon. at 4:42 p.m. , the deposition of j14 ,

Mr. Mattson was recessed.)5

la. .

.

.

18

|

19 |
'

.

G

21 -

|
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1
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i
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PROFESSIONAL, QUALIFICATIONS
Roger J. Mattson

,

SUMYARY ~

Professional experience rances from meenanical engineering design and
thermal-hydraulic analysir of research reactors and nuclear power reac*a rs
to senior line management positions in regulatory standards and pcwer
plant licensing'. Activities have included routine interactions with
officials of NRC, other Federal agencies, International Atomic Energy -

-

Agency Congress State goveraments, electric utti.ity industry, comercial
nuclear industry, professtonal societies, academic institutions, and.

consumer snd public interest groups. Academic training through a PhD
in mechanical engineering ranging from structural design and mechanical *

dynamics to advanced fluid mechanics and heat transfer.

EXPERIENCE'
.

Juiv 1977 to Present - Of rector, Division of Systems Safety, Office of
Nuclear Reactor Regulation, U.S. Nuclear Regulatory Ccm ission, Career
executive position Oth senice line management responsibility for conduct
of technical reviews and evaluations of applications for construction
permits and opercing licenses for nuclear power plants. Responsible
for the development if regulatory requirements and policies for reactor
safety, including membership on the NRC's Regulatory Requirements Review .

Comittee and Technical Activities Steering Comittee. Technical scope'

of the Division includes reactor systems, core performance, reactor
analysis, containment systems, materials engineering, mechanical engineer-
irs, structural engineering, instrumentation and control systems, pcwer
systems, and auxiliary systems.

June 1975 to July 1977 - Director, Division of Siting, Health and Safeguards
Stancaros, Office of Standards Developnent, U.S. Nuclear Regula*ary
Comission. Career executive position with senior line management
responsibility spanning the nonengineering or software areas of the NRC
standards developnent activities. Responsible for planning and directicn

:
of the development of regul'ations and other standards to protect employees Jof NRC licensees, the public, and the environment from the effects of '

activities regulated under the Atomic Energy Act, in conjunction with the |
National Environmental Policy Act. Technical subjects included in scope ;^

of responsibility were: energy facility siting, land use and regional
planning, environmental modeling, effects of chemical and thernal effluents,
emergency preparedness, econcmics of nuclear and other fuel cycles, geology,
seismology, hydrology, meteorology, radiobiology, radiation health physics,
physical security systems for sabotage and theft protection, and control
and accounting o' special nuclear material.

.

l

|

.
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August 1974 to June 1975 - Assistant Director for Site and Health Standards,
Office of standards Development, U.S, Atomic Energy Comission until.

; January 1975, then U.S. Nuclear Regulatory Comission. Mid-management
position with scope including nuclear facility siting and environmental'

effects, radiation protection of workers and the public, transportation ,

safety, and consumer product safety.

February 1974 to August 1974 Technical Assistant to Comissioner William O.
Doue, U.s. Atomic Energy comission. Advised the Comissioner in connection ,

'

with the fonnulation of AEC progras and policies. Acquired broad knowledge
of nuclear and other energy prodacing fuel cycles, and of nuclear weapons,
including detailed understanding of AEC policy, organization, procedures,
and personnel with emphasis on the regulatory process, reactor safety, and
safeguarding of~ nuclear materials against theft or sabotage.

February 1972 to February 1974 - Nuclear Engineer and then Section Leader,
Reactor Systems Branch, Directorate of Licensing, AEC. General function
was thennal and hydraulics reviews, analyses and evaluations of nuclear
power reactors and associated safety systems. Responsibilities included
administration of research programs. Experience led to in-depth,
internationally recogni:ed expertise in safety systems for light water
power reactors, especially emergenc,y core cooling systems.

Sectember 1969 to January 1972'- Graduate Student and Research Assistant, |
Department of Mechanical Engineering, . University of Michigan; on leave '

from AEC. Thesis in boiling heat transfer and multiphase flew for~

pressurized water reactors.

June 1967 to August 1969 - Reactor Engineer, Reactor Technology Branch,
|Licensing, AEC. Responsibilities included technical review and evaluation

of nuclear power reactor safety systems and management of research programs,
including emergency core cooling, reactor containment, auxiliary cooling,
reactor core thennal-hydraulic design and shutdcwn cooling.

March 1964 to May 1967 - Technical staff member, Sandia Corporation,
Albuquerque, New Mexico. Responsibilities included design of components
and irradiation effects experiments for advanced research reactors and
other facilities simulating nuclear weapons environment.

EDUCATION .

Ph0, Mechanical Engineering, University of Michigan, 1972,

MS, Mechanical Engineering, University of New Mexico, 1966
35 with Distinction, Mechanical Engineering. University of Nebraska, 1964-

HONORS

Meritorious Service Award, USNRC, October 1975 for management leadership
in area of intergovernmental responsibilities for energy facility siting.

Spectal Comendation from AEC Chainnan for testimony in " nuclear meritorium"
suit Ofader v, , July 1973

National 5ctenco @roundation Graduate Fellowship,1971
Pt Tau Stgma - Mechanical Engineering Renors $cciety
Sigma Tau - Engineering Hences Society
Pi Mu Epsilon - M3| Sten., u - scunn .gannntics Hgnces Societyn~~
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iEI!0.%'!00:1 FOR-: Richard P. Denise, Acting Assistant Director
for Reactor Safety
Divisien of Systams !afety

.

.

.

FRO:4: Laurenca Phillips, Acting 3 ranch Chief
Analysis 3 ranch
Division of Systams Safety

SUBJECT: CCCU:4ENTATION OF T1I-2 3E!!CH:9RK CALCULATIG:!S

Since the first few days aftar the T:4I-2 accident, several calculatiens were
perf:rmed in the Raactor Ani. lysis Saccien of AB. ina pur;csa or this a: c is
to document these calculations and to point out conclusions and questicns which
may be c:nsiderad for further study by the task forcas new assi;ned to the
T:4!-Z rsview.

1
*

(1) Care Uncoverv Calculations

Based en studies of the plant ;rocess data which were plottad fer the
;ariod f are.if ataly aftar the accident, it was c:ncluded that core
unc:ver/ first occurred at 105 minutes after turbine trip. Tnis was
indicated by primary coolant tamperature data and steam generator
pressure data which indicatad a loss of primarf to sec:ndarj heat
transfer, therefore infarring cassation of primary coolant circulation
and c:ndensation in the steam generitor. Subccoling of primary ccolant
had caased at approximately sixty minutas aftar the event, and all
reactor c:olant circulation pumps were turned off by 1CO minutes.

Calculations were perfcrmed to estimate the necassarf primary c:clant I
ass discharge cita to acniave t:c of 'he c:re unc:verf at 105 minutes.

;

Tne calculattens were based on the RCS pressure histcr/ and the assump- !
tiens which folicw: i

l(1) ?;o MPI c:clant aftar apcreximataly eight minutes. j
(2) ;4 ass discharge rata varied as the square root of the pressure '

.

times density pr: duct,
(3) All licuid mass above the c:re exit elevaticn (including

;ressuri:er) was dischar;ad at 105 minutas.

1

1
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Results of thasa calculations are indicatad in Figure 1 and shcw that
a :sss discharge cata of 395,000 ihm/ hour (rated 32250 psi) would be
esquired. This ccmpares to a ratad steam discharge cata of 118,000
lbm/ hour 92250 psi through the pcwer operated relief valve (PCRV).

Since the required mass discharge ccuid not be achieved by staam ficwo

through the PORV alone, the effect of varying the discharge quality
using various critical flew codels was studied. These results areindicated in Figure 2.

It was concluded that very nearly 100 parcant ifquid discharge and
.

little or no HPI ficw for the 100 minutas precading core. unc:very
would be required to explain the systam mass loss by discharge through
the PORY alene. Since the new HPI ficw (in excass of latdcwn ficw)
is believed to have been 30 to 100 g;m or more during this pericd and
sinca continuous discharge of very Icw quality coolant through the FCRV
for this entire intarval is highly unlikely, a iaakage scurce other
than normal PORY discharge is inferred by these calculations. ;dditionaliy,
later c:moilations of secuence of avants data shew that the Reactor
3uilding Sump high level alarm (a.550 feet above the bott:m of the sumo)
was received at abcut elevan minutas after turbine tric. Sinca the
rupture diaphragm cn the reactor c:alant drain tank did not burst until
fiftaen minutas, PORY discharge dcas not exciain the high building watarlevel.

:

The core unccvery calculation was c ntinued basad en staam ganaraticn
as a function of the decay heat rate and the porticn of the core c:vered. .

|
The predicted core steaming rate during the core uncovery intarval is
given in Figure 3 based on (a) mass and energy conservation calculations
and (b) mass and volume conservation calculations. The c:rrespending
plots of core watar level are given in Figure 4; an early 3&W estimate
of the core water level it also indicated on the plot. The plots indicata
that the minimum core water level during this intarval was no mere than
three feet and may have been belcw the bottom of the core.

Corresponding care heat-uo calculations during the uncovery interval were
;erformed using T000EE. These calculatiens indicata that the clad mat ting
point occurred in advanca of total zirc:nf um oxidation. More datails of
the c:re heat-up results will be documanted separataly.

|
,(2) Cnce Throuch Steam Generator Meat Sink Cacacity |

I

Calculatiens were parformed tc estimata the effects of PORY sat;cint and l

reactcr trip res;cnsa cn the rascensa of cnca thr: ugh staam ganerat:rs
-

to the Lcss of Feedvatar Transtant, assuming that no auxiliary feedwatar
is available. Cesign data fde the Miciand plant were usad as the basis
for the calcul ticns. Three cases are tabulatad'in Table I. Casa 1
hssumes pre-TM1 set;oints for ?CRV ;ressure relief ino f:r esactse trdo.
Casa 2 assumes a reductica in the over;ressure reactar ri; sat;; int to
2200 ;sig, versus a 2c50 ;sig higher sat;oint f:e the ? CRY whica

.



___ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ .

-.- - . . .

. .

~q : 5 :h3
?.ichard P. Canise -2-

may preclude its acening during the' transient. Case 3 further reducas
the time to reactor trip by providing a reactor trip cn turbine trip.

1

An energy balance was performed for the first 110 sec:nds of the transient, j
which was the time required to bof f the steam generator dry for Case 1.-

I

Steam generator heat transfer response and the minimum primary coolant |
tamperature of 552F cerraspending to secondar/ staam pressure c:ntrol
c:nditicas were taken from 3&W calculations of the transient. Cecay heat
ratas are basad cn 1971 MS data with a best esticate multiplier of 0.9. .

A feedatar coastdcwn of 10 seconds is assumed.

For Case '1, the primary heat sources including stored anergy released
when the primary system drops frem 532F average tamperature to 552F
provide sufficiant energy to bofi dry the 109,000 scunds of ass in the
staam ganaratcr and to produca 592F superheated steam at an assumad
saturation pressure of 1020 psia. iicwever, it is important to nota
' hat the steam generatcr dry cut process has reduced the anergy isvel
of the systam so that 538 seconds of decay heat wcuid be required to

.

'

return the pri=ary systam to initial average ta::erature of 532F.
.

Therefore, initiation of auxiliary feedvatar c:uld be dalayed up to |
nine minutes without rise in the primarf systam anargy level abcve the
initial level.

Case 2 results in about one second earlier trip time and corres; nding
reduction in the full pcwer sacands ;aneratad after turbine trip. Three

' percent of the steam generator c:olant inventcry remains available at
110 sec:nds, and approxt=ataly 585 sacands of decay heat are required
to rest:re the system to its initial anergy level at 532F.

Case 3 results in instantanecus trip with less than :ne sec:nd at full
power. The primary c:alant system is reduced to the assumed minicum
tamperature of 552F (secondary saturaticn tamparatura is 547F) with 29
percant of the secondary ceciant inventory recaining. Approxica+aly 17
minutas of decay heat are required t: boil the balanca of steam gneratar
c:olant and restore the system to its initial energy level of 532F.

It can be ccncludad that the early trip time is aquivaient to increasing
the staam generator coolant inventory by: .29 x 109,0C0 = 31,510 pounds.
Typical staam generator ceciant inventary and boti-off data were cceputad .

for loss of ac/dc Pcwer Task Action Plan A-30 as folicws:

plant Ty e Pcwer (P.9) 5.G. " ass (ib.) Tice :: 3cil 3ey'

Midland 5&W 2552 92000 17 minutas
St. Lucie CE 2570 253000 51 minutes
Zion W 3228 3571a6 70 minutas

'Assu ad I?71 A?;S decay heat with no uiti; iar.

.

- - _ _ _ _ _ _ - - - - - - _ _ _ - _ . - - - - - - - - .
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It is clear that an early reactor tric setting is of If ttia significanca
to the ;ost-accident response of CE and W steam ganerators with large
c:alant inventory, even if auxiliary.fae?.satar is not available. For
!!M steam generators with icw water inventory (probably less than the
design value), an ,aarly trip would significantly delay the occurrence of -

steam generator dry,out and provide more time for initiation of auxiliary
feedwatar.

It is uso notawcethy that the steam generator ecolant inventory depletion
'

can be dalayed by higher sacendary pressure relief senpoints (CE vs. B&W).
..

Mcwever, higher sacandary pressure also limits the prieary ecoling at' a
higher tagerature level, so that less time is required to eaheat the
primary systam if the heat sink is iost. Therefore, there appears to be
no ultimata advantage to higher sac:ndary prassure relief setpoints.

(3) Evaluation of DtI-2 3enchmark Calculaticns

It was notad that both 33W and I.'!EI. benchmark calculaticns producad over-
c:aling of the primary system during the first 0.to minutes of the transient.
An energy balanca based on piant ;rocess data was performad by hand calcu-
lations for the intarvals (0-110) sec. , (110-200) sac. , (2C0-250) sec. ,
and (260-Ec0) sec., in crdar to better undarstand the indicatad transient
and reascns fcr the arrar in ecmputar modals.

Table II is a tabulatten of the bases '.nd results for the Raaet:r C:o10nt i
Systam (P.CS) enargy balanca calculations.

The steam generator mass, including feedwatar addad during a linear tan
sacand coastdown, was depleted during the (0-110) sacend intarval. Mass
inventory of 55,970 pounds was c:mputad fe:m the maasured iavel of 160
inches based on a shell side ficw area of 44.4 ft.l n each staam ganerator.i
This c:mpares to a 3&W reported mass of 97,000 pounds which is believed
to have been used in their benchmark calculations. The difference of |41,020 pounds is believed due to the difference between actual heat transfer i

per#crmance and design heat transfer per#armance. Battar ;arfor ance )results in icwer Ifquid level in a once thrcush steam ganerator. The '

additicnal mass would ccrrespond to an added heat sink of acproximataly
20,000 M.4-sac and would lead to an over crediction of the Reactor C olant
System c:cidewn during staam generator dry out. In fact, the LCR4
analysis would lock like Casa 1 of Table I with the RCS c:cled to 552F
c:mpared to the measured tcmperature of 577F. The sensitivity of safety
analyfes to assumed mass invent:ry of the staam ganerator should be
c:nsidered in future review of plants having enca thr0 ugh staam ganaratcrs.

The anergy balacca during the first 110 sac:nds resultad in a.xcass anargy.

of 1a95 N-sec. Cacay heat energy is baifeved to be at least is great as
the astimata and ;ossibly 10 parcant =re. Uncertainty in the nu=er cf
full ;cwer sac:ncs or in the staam Janarat:r heat sink c:uid ac::unt f:r;

.

.

.

|
:
r
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the deficit. For the ;urposes of the tabulaticn, the 1: cunt of steam
that could be generctac by the excass energy of 13.5 Mat each sac:nd
is assu=ed to flash and discharge thecugh .in unidantified leak (e.g. ,
a steam generator tube).

One peculiar aspect of the TitI-2 data is the mismatch in reactor.

c:oiant cold leg'tamperatures at the start of the transient. Loop
A was at 553F while Locp 8 was at 557F. The control systam would
normally be axpected to maintain a cuch closer catch'between these
temperatures; e.
be investigated.,g., + 2F, and the reason for this conditicn shculd

-
,

' ,

rne(110-300) sec:nd ti=e intarval shculd be ideal for an energy
balanca. During this interval, the HPI was kncan to be operating
at full capacity and was the only heat sink other than nor al heat
loss to the c:ntainment. The RC5 average ta ;erature was nearly
constant during this intarial . Tae only heat sources were decay
heat (estimatad uncartainty of -0 + 10",) and the reactor c:oiant

!? umps. Tnis heat balance shcws a large daficit of 5219 Ma-sec or :
27.5 She per sec:nd. The cnly plausible explanation of the deficit '

is flashing of the primary coolant. Since at least ICF sube: cling
is indicatad during this intarval, flashing cculd caly occur at a
leak location. Laakage thrcugn the stuck open FORY would be supplied
by flashing in the pressurizar, which was analyzed secarataly fecm
the RCS heat balance. Leakage ficw rate for this energy deficit i

wculd be 47.3 ;ounds par sec:nd of staam, c:= arad to 25.9 ;;unds
iper sec:nd for the deficit indicated during the first 110 sec:nds.

The balanca was continued for the intarval of (200-350) sec:nds'
when the RCS temperature rises to 582F and reaches saturation
.tampersture. An anergy deficit of 12 Mat per sec:nd (aquivalant !

staam leakage of 19.3 pounds per sec:nd) is indicatad fcr this
intarval. Mcwever, there was greater uncertainty in the HPI
c clant injectica rata and in the energy supplied to the reacter

)::alant system during the rehaating. A calculation perfor.ed for
the six to nine minuta intarial with RCS at saturaticn and rising
in tamparature shcwed cnly a 3.5 >St/sec deficit, indicative of
tery little flashing during that pariod. Tae lattar resuit is
surprising and ;cssibly indicative of icwer quality leakage
frca the saturated systam. Mcwever, the calculations may be in
error after six minutes since the pressuri:ar cannot be pr:perly
separatad frem the RCS heat balance after saturation is r eached.

Table II* is an energy baianca of 'he ;rassuri:ec to avatusta the
calculatad laakage and the calculatad level based cn the systam
pressure hist:ry during *.he first six minutas of the transiant.
ifee intarials were chosen tc match Table II excact that no balance
was cada after six minutas wnen satantien :ar:en:ures was enachad.
An acutiibrium pressurizar mcdei was assumad aith f'2shing ar.er;y
su oitad by all of .he Not fluid in the ;rassuri:ar at :he baqSning
af a calculation intarial . RCS aatar was not inc'udad in the talance.

|

!
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Staam reltaving rates through t.'e CV . sere nor ali:ad to a discharge
;ressure of 2250 psi for c:mparisen of discharge capacity during the
three time intar/als and for c:mparison to the rated relief capacity
of 118,125 lbm/hr. Excalient agreement with rated capacity was
cbtained, particularly durQg the (110-200) sec. period uhan the'

calculational uncertainty is at a .ainimum. Tais tends to c:nfirm
.

that pressuri:er leakage was via the stuck open PORY and an additicnal
RCS leak is needed to explain the mass balance.

.-Also of interest is the computed liquid level versus the measured
liquid level. Tne calculaticns indicata that the indicated level
was t:o high by 35 inches at 110 sac:nds,151 inches at 200 see:nds,
and 137 inches at 360 sac:nds.- Tnese calculations are beltaved to
5e reasonably accurata and indicative of substantial arror in the
liquid lavel reading during the first several minutas of the tran-
sient. Tne high indicatad levels suggest flashing in the caference
leg during the.depressuri:stien.

In su==ary, the folicwing conclusiens were raached ft:m tne tanch= ark
calculaticns .

(a) Tne 35W c::;utar . cdel for CACCS banchrading of TMI 'apcears to
have several deficiencies; e.g. , too much watar inventcr/- in the
staam generator; 3% heat demand to simulata HPI c oling affect
from two to five minutas (this is too much); etc., which could
be pursued to chtain a more acceptable tanchrark.

(b) Tne I.NEL medal had saveral problems with improper handling of
auxiliar/ feediatar being the largest error c:ntribut r. Tney
are new aware of these prcblems and are aking appropriata
correcticns.

(c) All calculations saem to point to leakage in additica to that
2rcugh the ' stuck ocen FORV.

(d) A reactor trip on turbine trip has the same effect 's additicnal
inventor / in the steam generatcr and appears to ha x .1c value
for plants having steam ganaratcrs which reduce the ;ricary '

tac:aratura. to naar the sac:ndary saturation tamparaturs without
boiling def.

_ _ _
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(e) Safety analyses sensitive to steam generatae coolant inventory
sr.suld be es. viewed carefully to assure that censarvative watar
levels are used.

. .

(f) There re.afn sufficient questiens about the TMI-2 response to
warrant additional benchmarking analyses.

#- .'. ><.m e Y ') -
,

Laurence E. Phillips, Acting Branch Chief
Analysis 3 ranch
Division of Systams Safety

Enclosures:
Tables *

cc: F. Schroeder
R. Tadesco
V. Stallo
S. Fabic
I. Rcsztec:y
P . .'ic ri an
F. Odar,

E. Threm
N. Lauben
3. Shercn .

G. HoTahan
'W. Lyon
J. Holcnich
Gordon Edison
All TMI Task Force Chiefs*

R. 3 err.ero, Task Laader, Task Gecuo No. 5 -

4th Ficar Arlington Road Building
R. Yellmer
R. Mattsen
0. Ross
0. Eisar. hut
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?RIMARY C00LATIT. E::E?GY RELIASE TO 50IL ORY
'

THE STEAM GE?!ERATORS
.

Referenca: Midland Data CASE I CASE 2* CASE 3''

I

,
(Pre-TMI) (? cst-TMI) (Post-TMI)

'

.

|

|

| - FCRV Set Pressure (psi 2340 2450 2:50
Time to Reactor Trip (g)

-

sec) 3.93 8.0 0 -

| Time to Rod Mover.cnt (sec). 9.63 8.7 0.9 '
*

! Feedwater Flow Rate (lbm/sec) 3500 3500 3500.

| Feedwatar Addad Curing Coastdewn (ibm) 17000 17000 17000
| Staam Generator Sec ndary 'datar (1bm) 92000 92000 92000

Total Ccol' ant Mass Soiled (ibm 31035psig)iO9000 109000 109000
| Avg. Reacter Caolant Systaa Temp. 9

O sec. (*F) 532 582 582!

Avg. Reactor Ccolant System Temp. 9
110 sec. ( F) 552 552*** 552*''

Avg. Secondary Staam Pressure (;sia) 1020 1020 1020
Estimatad 70RV Ficw (avg. I'cm/sec) - - -

F wer Level (BSt) 2552 2552 2552

?RI:tARY HEAT SINXS (?h-sec)

{5)
a) Staam Generator 7415e <4157 74157

70RV ::EGLECTED,

.

'?RIMARY HEAT SOURCES (Ma-sec) to 110 sec. after Turbine Trip
(a) Full Pcwer (2552 Mwt) Energy Input Z?575 22202 2297
(b) Fual 5 cred Enargy (1350F--p550F) 12913 12913 12913
(c) Systam Stored Energy (532F 9p552F) 25392 25392 25392
(d) Cecay Heat to 110 sec. 9297 9297 10057
(e) Reactor C:olant Pumes ( 13 :St) to

110 sec. 1980 1980 1930 -

70TAL E:!ERGY SUPPLY TO S.G. 9110 sec. 74157 71784 5253.9
FRACTICil 0F STEAM GE.'IERATOR CCCLA.'IT NOT

! OILED 0 .03 .29
TOTAL CECAY HEAT FCR ADIABATIC HEATIlG

OF THE SYSTEM TO 532F E.'!ERGY LEVEL 3ciad 37062 55967
TINE (sec.) required to generata decay
hea: 538 535 1CC6

'Over;rassure trio 3 2300 ;si ; S.G., would not be dry 9110 sec.9
teac :r tric an urtine trip; 5.3. wculd have substantial inven ory 3110 sec.

* '?rimary c:: Tant *:; ara ure cannot be icwered be10w 552F due :: I 4mi-ing sac:ndary
51.ars:f cn tac; era uce of 5477 waien tici s fur ner hast T. ansfer.

*U "
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TABLE II

TMI E:ERGY 3AL t:CE 3ENCHt' ARK
.

.

.

3 asis: Plant Data Describina the Accident

(0-110)sec (110-300) sec (200-360) sac (360-540) sac
.

'0RV Set Pressura (psig) 2,255 GPEN OPEN OPEN
'ime to Reactor Trip (sac) 9 -- -- --

*ime to Rod Insartion (sac)- 10 -- -- --

h d.vatar ficw Rate (lbe/sec) . 3,130 NONE tt0NE ?!CNE
"ced. vater Temaeratiure' (*F) 463

~ .

-- -- --

?.ednter Added Ouring Coast-
dcwn (lbm) 15,397

.

-- -- --

ta:m Generator Ccolant Inventory 55,970 NONE N0f!E NCt:E
'otal Ccolant Available (lbm) 71,370 NONE NCNE NONE
ta:m Sucerheat Temperature (*F) ' 592 -- -- --

.vg. Sacondary Steam Pressure
.(psfa) 1,035 950 355 325

.vg. Reactor Coolant Tamp.
3 0 sec ('F) 532 532 532 532
.inal Reac:ce Ceciant Tamo. .

Avg. (*F) 577 573 532 595
vg. Primary Staam ?rass. (;sia) 1,900 1,560 1,375 1,a25
'Esti:a:ad Leak Flcw (Avg. Ibm /sec) 25,9 47.8 19.8 6.1
PI Coolant Added (Gallen;) 243 2,136 200 6CO

-

Level (t4.vt) 2,638 -- -- --

.

.

RI:dARY HEAT SOURCE DN-sac)

a) Full Power (2538 |5.vt) Energy
Input 26,330 0 0 0

h) Fuel Stored Energy
-(1350*F- T C clant) 12,590 0 -31 -212

c) System Sected Energy 4,250 -350 -2,300 -9,100
d) Gacay Hea 9,792 13,290 3,504 9 ,9 70

~) Reactor C:olant P=ps (13 :4.vt) 1,920 3,420 1.080 3,240e

'0TAL EIERGY SUPPLY 55,492 15,360 1,dCd 3,398
raction of S.G. C:clant r.ct boiled 0 - ~--

'OTAL- CECAY HEAT FOR ADIABATIC- "

IATING OF THE SYSTEi 70 532*F .

::ERGY LE'/EL 14,042 -- -- --

'!'"e (sac) Required to Ganarata *
<

3acay Heat 175 sac -- -- --
,

RI: CRY MEAT SINXS DS-sac),

'

11 :am Generator 52,510 0 0 0
b) ../I C:cian: Heating 1,157 IG,251 951 2,532
:) Systam Heat L:ssas 220 330 120 250
1) Cofici: 1,a95 5,21 9' 723 ' 555~'RG7 3afici ;ar sac (%t) 13.59 27.47 12.05 1.5a

'

'Fc 1C0'; quality leakaga frem the RC5 (excluding the pr$.ssurf:ar) to ::- ansata the enerny tafic'
'-Ncta : hat a icwer avacage anergy discharia indicatas :na: I'cwer quality ::oian is being

:1 scharge. -
1

D' D ND f @ M & !
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7. SLE III

MI-II ?R555URE VOU:."E/E.';ERGY EALA :CE

(0-110) sec (110-100) sec (300-350) rac
dIRPressure(pstg) 2150 - 1745 1745 - 1400 1400 - 1355.

3C.:olant Properties: V (ft /lbm) .1685 .2275 .2275 .2974 .2974 .3094g

V (ft3/1bm) .0255 .0245 .0245 .0232 0232 .0230-f .

h (BTU /lbm) 1123.3 - 1153.3 1153.3 - 1172.6 1172.5 - 1175.g

h (STU/lbm) 539.1 - 541.1 541.1 - 500.7 500.7 - 594.7f
;

Electric Heatar Input (Mw-Sec) 180.18 311.22 98.78

Fressurf:ar Yolume ;er ft. Level Change

(ft3/ft) 38.48 33.28 38.13 l

*

Re ct:r C:oiant Average 7amparature G. ) 522 - 577 577 - 573 573 - 582

Fr.1ction of Hot PZR Fiufd Flashed .0937 .0705 - .0103 '

i.ICUID'!CLUME(V),Ft3f 795.35 - 504.4 504.4 - 311.2 811.2 - 932.4

OELTA LIQUID VOLUME ( V )f

RC5 Shrinkage, Ft3 -99.4 0 +99.4

PZR 5.'irinkage, Ft3. -50.0 -32.1 -7.0
Liquid Flashed, Ft3 -58.9 40.4 -5.3
Lfquid Sofled by Haatars Ft3 -3.5 -12.5 -3.7
Licuf d Added to RCS by HPI Ft3 545.9 +231.9 +37.3

i

STE;14 VClyME (V ) Ft3g 704.55 - 895.5 395.5 - 533.3 538.3 - 557.5
STE. M .' TASS ('!g)

Staam at Iaginning of Intarvai ibm 1131.9 3935.7 1315.2

Added by Fhshing. itm 2312.5 1741.7 231.1

3ddad by '3 eating, ibs 250. 541.1 '51.3
Staam at and of *n arval, lim 3935.7 3315.2 1334.5

3alanca icst thru FORY, ihm 3407.3 3905.5 171.1

5:aam telf aving tata (itm/!.!c) 31.0 20.5 11.5

!
'

'DhhD kqhvy %
''

-

jk
L

-



. . . . . . _ . . . . . _ _ _

~- - - - . . _ . . .

| -2-

TABLE III IO nt'd) .

.

Equivalent Reifef Rate (itmRcud 9 2250 psi 134150 114502 92279

PIR LIQUID LEVEL: Measured (in) 220-195 195-376 376-100
'

Calculated (in) 220-160.4 160.4-224.9 224.9-252.7
*

.
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